PATRZYKAT, Klaudia Martyna, PUCHALSKI, Konrad, LISZKA, Pawel, PEREDIATKIEWICZ, Jakub, ZASIADLA, Marta,
OLEJNIK-CHLEWICKA, Klaudia, URBANSKI, Wojciech, LUCZAK, Pawel Mateusz, BRODOWSKI, Jakub and OGOREK, Agata.
Beyond Clinical Efficacy: A Literature Review on the Safety Challenges of Isotretinoin Therapy. Quality in Sport. 2025;48:67344.
elSSN 2450-3118.

https://doi.org/10.12775/QS.2025.48.67344

https://apcz.umk.pl/QS/article/view/67344

The journal has been awarded 20 points in the parametric evaluation by the Ministry of Higher Education and Science of Poland. This is according to the Annex to the announcement of the Minister of Higher
Education and Science dated 05.01.2024, No. 32553. The journal has a Unique Identifier: 201398. Scientific disciplines assigned: Economics and Finance (Field of Social Sciences); Management and Quality Sciences
(Field of Social Sciences).

Punkty Ministerialne z 2019 - aktualny rok 20 punktéw. Zalacznik do ikatu Ministra ictwa Wyzszego i Nauki z dnia 05.01.2024 Lp. 32553. Posiada Unikatowy Identyfikator Czasopisma: 201398.
Przypisane dyscypliny naukowe: Ekonomia i finanse (Dziedzina nauk sp ych); Nauki o zar iu i jako$ci (Dziedzina nauk sp ). © The Authors 2025.

This article is published with open access under the License Open Journal Systems of Nicolaus Copernicus University in Torun, Poland. Open Access: This article is distributed under the terms of the Creative
Commons Attribution Noncommercial License, which permits any noncommercial use, distribution, and reproduction in any medium, provided the original author(s) and source are credited. This is an open access
article licensed under the terms of the Creative Commons Attribution Non-commercial Share Alike License (http://creativecommons.org/licenses/by-nc-sa/4.0/), which permits unrestricted, non-commercial use,
distribution, and reproduction in any medium, provided the work is properly cited.

The authors declare that there is no conflict of interest regarding the publication of this paper.

Received: 11.12.2025. Revised: 09.12.2025. Accepted: 27.12.2025. Published: 31.12.2025.

Beyond Clinical Efficacy: A Literature Review on the Safety Challenges of Isotretinoin

Therapy

Klaudia Martyna Patrzykat, ORCID https://orcid.org/0009-0000-9440-5444

E-mail: patrzykat.klaudia@gmail.com

109 Military Hospital with Policlinic in Szczecin, Piotra Skargi 9-11, 70-965 Szczecin, Poland

Konrad Puchalski, ORCID https://orcid.org/0009-0002-0452-4904

E-mail: konodor42@gmail.com

Voivodeship Specialist Hospital in Wroctaw, Kamienskiego 73a, 51-124 Wroctaw, Poland

Pawet Liszka, ORCID https://orcid.org/0009-0003-5465-3656
E-mail: liszkapawel99@agmail.com
Jan Mikulicz-Radecki University Clinical Hospital, Borowska 213, 50-556 Wroctaw, Poland

Jakub Perediatkiewicz, ORCID https://orcid.org/0009-0006-7727-3199
E-mail: jakub.perediatkiewicz@gmail.com
New Hospital in Olkusz, Aleja Tysigclecia 13, 32-300 Olkusz, Poland

Marta Zasiadta, ORCID https://orcid.org/0009-0007-0171-926X

E-mail: martazasiadla@gmail.com

Tadeusz Sokotowski University Clinical Hospital No. 1 PUM in Szczecin, Unii Lubelskiej 1,
71-252 Szczecin, Poland


https://doi.org/10.12775/QS.2025.48.67344
https://apcz.umk.pl/QS/article/view/67344
http://creativecommons.org/licenses/by-nc-sa/4.0/
https://orcid.org/0009-0000-9440-5444
mailto:patrzykat.klaudia@gmail.com
https://orcid.org/0009-0002-0452-4904
mailto:konodor42@gmail.com
https://orcid.org/0009-0003-5465-3656
mailto:liszkapawel99@gmail.com
https://orcid.org/0009-0006-7727-3199
mailto:jakub.perediatkiewicz@gmail.com
https://orcid.org/0009-0007-0171-926X
mailto:martazasiadla@gmail.com

Klaudia Olejnik-Chlewicka, ORCID https://orcid.org/0009-0005-9360-3752
E-mail: olejnikklaudia98@gmail.com

Provincial Integrated Hospital in Kielce, Grunwaldzka 45, 25-736 Kielce, Poland

Wojciech Urbanski, ORCID https://orcid.org/0009-0008-6559-7510
E-mail: wojciech.urbanski04@gmail.com
Jan Mikulicz-Radecki University Clinical Hospital, Borowska 213, 50-556 Wroctaw, Poland

Pawel Mateusz Luczak, ORCID https://orcid.org/0009-0002-9119-8499

E-mail: pawelluczak.mail@gmail.com

Independent Public Healthcare Complex — Hospital in Itza, Bodzentynska 17, 27-100 Itza,
Poland

Jakub Brodowski, ORCID https://orcid.org/0009-0001-5911-4841
E-mail: lek.jakubbrodowski@gmail.com
Jan Mikulicz-Radecki University Clinical Hospital, Borowska 213, 50-556 Wroctaw, Poland

Agata Ogorek, ORCID https://orcid.org/0009-0000-2916-5368
E-mail: agata.ogorek@dr.com

Lower Silesian Center of Oncology, Pulmonology and Hematology, Hirszfelda 12, 53-413

Wroctaw, Poland

Corresponding Author
Klaudia Martyna Patrzykat, patrzykat.klaudia@gmail.com

Abstract

Background. Acne vulgaris is a chronic inflammatory skin condition that often leads to
scarring and psychological distress. Oral isotretinoin is the most effective systemic medication
for severe or treatment-resistant acne, but concerns about its adverse effects remain.

Aim. This review summarizes the current state of knowledge on isotretinoin in acne therapy,
highlighting safety issues and implications for everyday clinical practice.

Material and methods. A narrative literature review was conducted using PubMed/MEDLINE
for articles published between January 2016 and November 2025. Human studies and reviews
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on systemic isotretinoin for acne vulgaris treatment, along with selected articles providing
relevant epidemiological and clinical context for acne, were included if they reported efficacy,
remission, adverse effects, impact on tissue regeneration, or monitoring recommendations.
Randomized trials, observational studies, systematic reviews, meta-analyses, and high-quality
narrative reviews were eligible for inclusion. Non-acne indications, animal-only studies, and
non-peer-reviewed publications were excluded.

Results. Isotretinoin addresses all major pathogenic mechanisms of acne, leading to high
clearance and long-term remissions. Mucocutaneous dryness is the most common adverse
effect, but it is manageable with proper skincare. Laboratory abnormalities involve mild,
reversible dyslipidemia and liver enzyme elevations. The most dangerous side effect is
teratogenicity, which requires strict pregnancy-prevention programs. Studies have not
confirmed an increased incidence of depression or inflammatory bowel disease; however,
clinical monitoring remains essential. Musculoskeletal and ophthalmologic adverse effects are
generally mild and dose-dependent.

Conclusions. Structured risk management, regular clinical and laboratory checks, along with
the lowest possible dose, enable safe and effective acne control through individualized

isotretinoin treatment.

Keywords: Acne vulgaris; Retinoids; Drug-Related Side Effects and Adverse Reactions;

Teratogens; Depression; Inflammatory Bowel Disease.

1. Introduction

Acne vulgaris is a common inflammatory skin disorder that affects the pilosebaceous unit.
It occurs in many adolescents and often persists into adulthood with considerable physical and
psychosocial impact. Standard topical treatments and oral antibiotics are effective for many
patients, but some people develop serious or antibiotic-resistant cases of the disease.[1,2,3] The
noticeable symptoms may lead to anxiety and depression, as well as decreased self-esteem. The
primary treatment for these patients consists of oral isotretinoin, a vitamin A-derived systemic
retinoid. The medication specifically targets three main acne-related mechanisms (sebaceous
gland overactivity, abnormal keratinization, inflammation) and provides lasting therapy
results.[2,4,5]



In the early 1980s, isotretinoin was introduced to the market and revolutionized acne
treatment due to its outstanding performance.[2,6] However, despite its success, the medication
can lead to many adverse effects.[7] The majority of patients experience lip inflammation
(cheilitis), dry or peeling skin, mucosal dryness in the nose or eyes, and other related
symptoms.[6,8,9] Less often, laboratory tests show two main issues: elevated blood triglyceride
and cholesterol levels, as well as occasional increases in liver enzymes.[6,8,9] Most of these
adverse effects can be managed with supportive care, including the use of moisturizers, lip
balms, and regular check-ups.[9,10] The occurrence of severe liver damage is infrequent, as
patients usually benefit from dose adjustments and brief interruptions of their therapy to control
laboratory test results.[6,8] Regular monitoring allows patients to finish their treatment plans
successfully.[1,6]

Isotretinoin has strong teratogenic properties and is associated with a high risk of severe
birth defects if exposure occurs during pregnancy; a fact that demands strict pregnancy-
prevention programs for women of reproductive age.[11,12] Special prescribing rules for
isotretinoin in many countries require patient enrollment in risk-management programs,
completion of counseling sessions, and multiple pregnancy tests.[6,11]

Research suggests a potential relation between isotretinoin and neuropsychiatric side
effects, such as depression and suicidal thoughts [13,14,15], as well as gastrointestinal
problems, including inflammatory bowel disease.[8,9] However, epidemiological studies have
not proven a definitive connection.[16,17,18] Isotretinoin is associated with musculoskeletal
complaints (arthralgias, myalgias) and rare ocular or neurological events.[19,20]

The majority of isotretinoin's adverse effects are controllable with proper medical care, but
the potential for many possible complications should influence doctors when making treatment
decisions. In this literature review, published data on the benefits and safety challenges of
isotretinoin therapy are summarized and critically assessed to provide a better perspective on

acne management.[6,8,9]

2. Methods

This article is a narrative literature review of the efficacy and safety of oral isotretinoin in
the treatment of acne vulgaris, with an emphasis on clinical outcomes, adverse effects,
laboratory abnormalities, monitoring strategies, and the pathophysiological mechanisms
relevant to its mode of action. These issues are presented in the context of acne epidemiology,

pathophysiology, and other therapeutic methods.



A structured search of PubMed/MEDLINE was conducted for articles published between
January 2016 and November 2025. We used MeSH terms and free-text keywords related to
acne and isotretinoin (e.g. “acne vulgaris”, “acne epidemiology”, “isotretinoin”, “13-Cis-
retinoic acid”, “retinoids”, ‘“safety”, “adverse effects”, “teratogenicity”, ‘“depression”,
“psychiatric”, “inflammatory bowel disease”, “wound healing”, “laser therapy”, “mTOR”,
“IGF-17), combined with Boolean operators. The reference lists of key papers were screened
manually. Grey literature, conference abstracts, and non-peer-reviewed sources were excluded.

We included peer-reviewed studies and reviews on oral isotretinoin that reported on
efficacy, remission, mode of action, adverse effects (mucocutaneous, laboratory,
gastrointestinal, psychiatric, teratogenic, musculoskeletal, neurological, and ophthalmologic),
effects on tissue regeneration or wound healing, monitoring recommendations, as well as key
data on acne epidemiology, pathogenesis, risk factors, and standard therapeutic approaches
when relevant. Eligible designs comprised randomized controlled trials, observational studies
(prospective, retrospective, cohort, case-control), systematic reviews, meta-analyses, and high-
quality narrative reviews. Exceptionally well-documented case reports, or very small case
series, were considered when they described rare but clinically relevant adverse presentations
in acne patients. We excluded publications focused solely on non-acne indications for
isotretinoin, purely animal studies without clear translational relevance, and non-peer-reviewed
opinions or letters without primary data.

3. Results

3.1. Acne Vulgaris
3.1.1. General Information

Acne vulgaris is a chronic inflammatory skin disorder that affects the pilosebaceous unit.
The blockade of hair follicles and oil glands results in the formation of comedones, followed
by papules, pustules, and nodules. This skin condition results from multiple factors and affects
millions of people worldwide, making it one of the most common dermatological conditions.
Acne appears mainly during early teenage years, with boys experiencing more cases than girls.
Adults can also be affected, and females often suffer from a persistent or late-onset form of the
disease.[1,4]

Multiple elements in a person’s background make them more likely to be affected by acne.
The combination of androgens and insulin-like growth factor 1 (IGF-1) during puberty triggers
activity in the sebaceous glands, increasing the risk of acne. The Western diet, including high-
glycemic foods and dairy products, leads to higher IGF-1 signaling and worsens acne



symptoms. Other contributors, such as stress, smoking, specific medications, and occlusive
cosmetics, trigger inflammation and follicular occlusion, which aggravate the condition.
Individuals with a family history of acne are more susceptible to severe cases of this
disorder.[4,5]

3.1.2. Pathophysiology

Acne vulgaris is a persistent inflammatory condition that results from multiple interacting
factors. The combination of insulin-like growth factor 1 (IGF-1) and androgens activates
keratinocytes and sebocytes during puberty. These endocrine signals stimulate intracellular
pathways through AKT/mTORC1, which is also influenced by high-glycemic foods and dairy
products. The AKT activation causes transcription factors (FoxO1l and FoxO3) to exit the
nucleus through phosphorylation, which triggers a cascade of lipogenic and pro-inflammatory
gene expression. In this context, transcription factors, including AR, SREBF1, and PPARY, are
upregulated, whereas GATAG, which controls normal infundibular keratinocyte development,
shows decreased expression.[4,12]

The molecular events cause specific changes in the skin. The upregulation of AR, SREBF1,
and PPARYy stimulates sebocytes, resulting in increased sebum production. The ubiquitin ligase
MDMZ2, activated through AKT signaling, leads to p53 degradation and reduced sebocyte
apoptosis. The absence of GATAG6 and other differentiation signals causes abnormal
keratinocyte development, which impairs hair follicle function. The microcomedone forms due
to excessive lipid production and trapped keratinocytes, representing the first microscopic acne
lesion.[4,12]

Sebum accumulation, along with skin lipid modifications, enables skin commensals such
as Cutibacterium acnes to proliferate. Bacterial products and accumulated follicular debris
activate keratinocytes and resident immune cells through innate immune receptors. This leads
to the release of cytokines and chemokines, the recruitment of neutrophils and other leukocytes
to the follicle, and a gradual increase in local inflammation. The combination of endocrine
stimuli, sebum alterations, keratinization abnormalities, and microbial growth maintains the

persistent inflammatory pattern of acne.[4,12]

3.1.3. Treatment
Topical medications are usually the first line of treatment for acne. Benzoyl peroxide and
retinoids (adapalene or tretinoin) are initial therapy choices that help control bacterial growth

and remove follicular blockages. The guidelines recommend applying benzoyl peroxide or



adapalene topically as a single treatment or in combination with other acne medications.
Additional topical options include azelaic or salicylic acid and antibiotics (clindamycin,
erythromycin), often in combination products.[1,2]

Moderate-to-severe cases of acne may require oral therapy. The standard treatment involves
using tetracycline antibiotics, such as doxycycline and minocycline, paired with non-antibiotic
topicals to limit the development of resistance. Women who suffer from acne due to hormonal
changes can find successful treatment through anti-androgen therapy, including combined oral
contraceptives and spironolactone. The most effective medication for resistant or severe
nodulocystic acne is oral isotretinoin (13-cis-retinoic acid), which addresses all primary factors
of acne development and creates long-lasting remissions.[1,2]

Gentle skincare, including non-comedogenic moisturizers that contain hyaluronic acid or
glycerin, is the key to strengthening the skin barrier without causing acne flare-ups. It is also
recommended to cleanse the skin twice daily with a gentle, oil-free cleanser and to avoid rough
exfoliants or thick makeup products.[1,10]

Medical acne treatment can be complemented by dermatologic procedures, including
superficial chemical peels with glycolic or salicylic acid solutions, blue/red LED phototherapy,
photodynamic therapy, and fractional lasers. These interventions offer better acne control and

scar improvement compared with isotretinoin alone.[1,21,22]

3.2. Isotretinoin

Isotretinoin is a highly effective acne medication for carefully selected patients.[23] Proper
dosing, treatment duration, close monitoring (especially of pregnancy status and blood tests),
and avoidance of contraindicated drugs help to maximize its benefits while minimizing
risks.[2,6,8]

3.2.1. Mechanism of Action

The oral 13-cis-retinoic acid, known as isotretinoin, derives from vitamin A and belongs to
the first generation of synthetic retinoids. This medication is indicated for severe or nodular
acne that does not respond to conventional treatment. The systemic properties of isotretinoin
enable it to affect multiple pathways that contribute to the development of acne.[2,4,5]

The primary mechanism of isotretinoin is the induction of programmed cell death
(apoptosis) in sebaceous gland cells (sebocytes). Isotretinoin leads to an elevated production of
TNF-related apoptosis-inducing ligand, IGF-binding protein-3, and neutrophil gelatinase-
associated lipocalin, which induce apoptosis and cause a substantial reduction in sebaceous cell



populations. As a result, sebaceous glands become smaller and far less active, which decreases
sebum production and prevents the development of new comedones.[4,5,12]

The molecular mechanism of isotretinoin's action involves binding to nuclear hormone
receptors, which function as regulators of gene expression. Intracellular retinoids attach to
carrier proteins that transport them into the nucleus, where they activate retinoic acid receptors
(RARs) and retinoid X receptors (RXRs). The activated receptors interact with retinoic acid
response elements (RAREsS) in DNA to regulate genes that control cell development,
differentiation, and death. Isotretinoin increases the expression of tumor suppressor proteins,
including p53, FoxO1, and FoxO3, in sebocytes and activates cell death pathways, which leads
to decreased oil production. The transcriptional shifts function against the insulin/IGF-1 and
androgen signaling pathways, which normally promote sebaceous lipid production.[4,5,12]

Beyond its sebum-suppressive effects, isotretinoin normalizes the behavior of keratinocytes
in hair follicles. It enables proper cell differentiation and shedding, which stops the formation
of microcomedones. The result is fewer obstructed hair follicles and reduced development of
new acne lesions.[4,12] A smaller sebum supply makes it more difficult for Cutibacterium
acnes to obtain the necessary nutrients, leading to reduced bacterial growth and
inflammation.[2,4,12]

In summary, isotretinoin targets all primary mechanisms in acne pathophysiology, including
excessive sebum production, follicular hyperkeratinization, bacterial growth, and
inflammation. This mechanism offers strong therapeutic effects and extended periods of acne
remission, but patients need to undergo close medical supervision due to possible adverse
effects.[2,4,12]

3.2.2. Indications and Patient Selection

Healthcare providers reserve isotretinoin for patients who have failed to respond to standard
acne therapies. The medication is mainly used for severe cases of nodulocystic or extensive
inflammatory acne. Dermatologists may also prescribe isotretinoin when moderate acne causes
multiple lesions, scarring, and emotional distress. Treatment is generally limited to adolescents
and adults; isotretinoin is not recommended before puberty, unless the acne is unusually

aggressive.[1,2]

3.2.3. Dosage and Treatment Duration
The standard oral dose of isotretinoin is 0.5-1.0 mg/kg per day, administered in two divided

doses. The total daily dose must take the patient’s weight into account and may be adjusted



during treatment based on how well the patient tolerates the medication and responds to therapy.
The treatment duration typically ranges from 4 to 6 months. Specialist doctors should only
approve extended treatment periods for exceptionally severe or treatment-resistant conditions.
Patients should administer isotretinoin with meals because, due to its lipophilic nature, the

medication requires food for better absorption.[2,24]

3.2.4. Monitoring and Safety Precautions

The beginning of isotretinoin therapy requires baseline laboratory testing. Standard
laboratory tests include liver function tests (AST and ALT), a fasting lipid profile (cholesterol
and triglycerides), a complete blood count, and a blood glucose test.[6,8,25] Women of
reproductive age need to provide two negative pregnancy test results before starting isotretinoin
treatment. Due to its teratogenic properties, absolute pregnancy prevention is required; women
should use two birth control methods and perform monthly pregnancy tests throughout the
entire treatment period.[11,12]

Laboratory tests should be performed at scheduled times. Healthcare providers need to
monitor liver enzymes and lipid levels 1-2 months after starting therapy, then every 3-4 months,
or more frequently if abnormalities appear.[6,8,25] It is also recommended to perform thyroid
and prolactin tests at regular intervals, as isotretinoin can affect these hormone levels in some
patients.[25,26] The treatment plan requires immediate modification when laboratory tests
reveal relevant abnormalities, such as a significant rise in transaminases or triglycerides. It is
also essential to critically assess all aspects of the patient's health status. While a direct link
between isotretinoin and depression has not been established, individuals with a history of mood
disorders should be monitored carefully.[13,14,18]

3.2.5. Efficacy and Relapse

The specific acne-treatment properties of isotretinoin come from its ability to address
multiple aspects that contribute to acne development. The medication decreases sebaceous
gland activity, controls follicular keratinization, and indirectly reduces inflammation in the
skin. For most individuals, significant acne improvement occurs during the second to third
month of treatment. Most patients will achieve complete or near-complete acne clearance after
finishing their full therapy course. The long-term success mainly depends on using the correct
isotretinoin dose and maintaining treatment for an adequate period. Patients who complete their
prescribed cumulative treatment dose experience longer and more persistent
remission.[2,24,25]



Nevertheless, acne is a long-term condition, and recurrences can happen. If ache does recur
after completing a course, it is often milder than before and may be managed with topical
treatments or a brief course of isotretinoin. To reduce the risk of relapse, clinicians need to
ensure that therapy does not end too soon. A practical guideline is to continue treatment until
all inflammatory lesions have cleared, and then continue therapy for another 1 to 2 months.
Patients who complete their isotretinoin treatment should practice proper skin care while using
topical retinoids or other maintenance medications for multiple months to prevent their acne

from returning.[2,24]

3.2.6. Drug Interactions and Contraindications

The medical team needs to follow specific guidelines when prescribing isotretinoin to their
patients. Due to its teratogenicity, this medication should not be given to lactating women. Both
male and female patients need to avoid pregnancy throughout their treatment period and for one
month after stopping the medication.[11,12] Doctors should provide alternative treatment
methods for patients with a known allergy to isotretinoin or any component of its formulation.
Special care is essential for patients with severe liver problems, kidney issues, uncontrolled
lipid disorders, and bone marrow suppression, as isotretinoin can make these conditions
worse.[6,8,27]

Healthcare providers should perform thorough assessments of all medications that patients
are currently using. The combination of isotretinoin with tetracycline antibiotics, including
doxycycline, can lead to pseudotumor cerebri, also known as benign intracranial hypertension.
During therapy, patients need to avoid other retinoids and high-dose vitamin A supplements, as
these substances may increase the risk of toxic adverse effects. Doctors need to be particularly
careful with patients who take medications that increase blood lipid levels or affect mood,
because isotretinoin can make these conditions worse. Good practice requires medical
specialists to check for any medical issues that may make the treatment inappropriate and to
evaluate all medications and dietary supplements that patients are taking before prescribing

isotretinoin.[6,8,9]

3.2.7. Adverse Effects

Isotretinoin is a highly effective acne therapy for carefully selected patients. The treatment
benefits are maximized with correct dosing, appropriate treatment duration, and close
monitoring, for example, regular pregnancy checks and blood tests. The extent of adverse
effects that patients experience depends mainly on their individual characteristics and the
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amount of medication they receive. It is essential for healthcare providers to understand these

factors in order to ensure patient safety when delivering optimal care.[2,6,24]

1. Mucocutaneous Effects

Isotretinoin therapy leads to reduced sebaceous gland function and a significant decrease in
skin oil production. The most common adverse effect is dryness that affects both the skin and
mucous membranes. The majority of patients report cheilitis (inflamed, cracked lips), xerosis
(dry, rough skin), occasional skin itching, mild redness, and facial skin peeling.[6,8,9] The nasal
mucosa becomes dry, which can cause nosebleeds (epistaxis) in people who are prone to this
condition.[25,29] Hair follicle death from apoptosis may lead to telogen effluvium, which
results in widespread hair loss in patients who take isotretinoin.[8] Some patients experience
dry eyes and mild blepharitis, but these conditions respond well to eye drop treatments.[20,28]
The drug can also cause rare instances of severe mucocutaneous toxicity, which includes
extensive dermatitis.[6,8,12]

The severity of dryness symptoms depends mostly on the amount of medication and the
length of the treatment period. These events occur less frequently and become less severe with
low daily doses or during intermittent treatment.[24,25] To prevent discomfort, patients should
start prophylactic care at the beginning of therapy through daily use of gentle cleansers,
emollients, lip balms, eye drops, and nasal lubricants.[6,10,30]

2. Laboratory Abnormalities

In comparison to mucocutaneous reactions, changes in laboratory results are less common
and remain within mild ranges. Clinical studies have shown that patients who received
isotretinoin developed dyslipidemia more frequently than participants in control groups. The
lipid profiles indicated three primary changes, which included: elevated LDL cholesterol,
triglycerides, and decreased HDL cholesterol. The majority of patients who received
isotretinoin treatment experienced minor, short-term increases in liver enzyme levels
(aminotransferases). Severe liver damage occurs only in exceptional cases.[6,8,24,25]

Most laboratory changes associated with isotretinoin treatment resolve on their own.
Doctors can treat mild increases in liver enzymes and lipids by lowering the treatment dose or
taking short breaks from medication until the values return to normal. The therapy needs to stop
when liver enzyme levels reach more than three times the upper limit of normal. Monitoring
laboratory results enables healthcare providers to protect patients from harm while maintaining
the effectiveness of their acne treatment.[6,8,25]
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3. Gastrointestinal Effects

The gastrointestinal adverse effects of isotretinoin are rare, but doctors once suspected that
it could cause inflammatory bowel disease (IBD). The drug triggers intestinal epithelial cells to
die via apoptosis, which may increase the risk of developing IBD. Despite this mechanism,
multiple reviews have not found evidence that isotretinoin causes new cases of IBD. In reality,
the occurrence of IBD in acne patients may already be higher than in individuals who do not
use isotretinoin, due to skin inflammation combined with prolonged antibiotic treatment, such

as tetracyclines.[8,9]

4. Psychiatric Adverse Effects

Multiple large meta-analyses have not demonstrated an overall increase in the risk of mood
disturbances or suicidal thoughts with isotretinoin treatment.[13,14,15] A 2019 systematic
review analyzed twenty studies, which showed that patients experienced better management of
depressive symptoms when taking isotretinoin. The pooled standardized mean difference was -
0.33 (95% confidence interval -0.51 to -0.15) compared to pre-treatment levels. In the same
analysis, four depression incidence studies revealed that patients developed depressive
disorders at 1.15 times (95% CI 0.60-2.21) the pre-treatment rate, but the results did not reach
statistical significance.[13]

The 2024 meta-analysis, which studied 1.63 million acne patients, showed that depression
developed in 3.8% (95% CI 2.45-5.93) of patients during their first year of isotretinoin
treatment, and suicidal behavior occurred in less than 0.5% of patients.[14] The research data
indicate that isotretinoin treatment is not associated with higher rates of depression or suicide
attempts at the population level.[14,16,17] Furthermore, clearing acne helps patients overcome

their anxiety and depressive symptoms.[15,18]

5. Teratogenicity

The main serious adverse effect of isotretinoin is related to its teratogenicity. The presence
of isotretinoin triggers the activation of pro-apoptotic transcription factors (p53, FoxO1), which
results in neural crest cell death and embryopathic effects. The prevention of fetal harm requires
absolute measures to prevent pregnancy from occurring. Women need to show proof of a
negative pregnancy test and maintain dual contraceptive methods from the start of treatment

until one month after stopping the medication.[11,12]
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Research shows that pregnancies exposed to isotretinoin can result in spontaneous abortions
and birth defects in babies who survive. The most common congenital disorders include ear
deformities, palate fissures, an underdeveloped thymus, and heart problems. Importantly,
isotretinoin use does not result in permanent fertility issues after patients complete their
therapy.[11,12]

6. Musculoskeletal and Neurological Effects

Patients who receive isotretinoin may develop musculoskeletal problems. The primary
symptoms include arthralgia and myalgia, along with nonspecific stiffness. Most of these
adverse effects are mild, and treatment through dose modification leads to resolution. The
combination of long-term treatment with high doses can lead to diffuse skeletal hyperostosis,
which shows as mild reversible changes on imaging tests. Sacroiliitis, an inflammatory
spondyloarthropathy, may occur in exceptionally rare cases.[19,24,25]

The use of isotretinoin in developing children can result in permanent closure of growth
plates, which affects their bone development. Standard acne treatment with isotretinoin has
been associated with growth plate fusion in the knee joints of adolescents, but this condition
seems to occur rarely; young patients need close monitoring of their bone
development.[5,19,24]

Neurological adverse effects appear infrequently. The medical condition, benign
intracranial hypertension, also known as pseudotumor cerebri, is rare and causes headaches and
visual disturbances, mainly affecting overweight female patients between the teenage and early
adult years. The medical literature contains only a few reports of isotretinoin users developing
acute encephalitis. Severe neurological complications occur in patients at a very low
rate.[6,8,16]

7. Ophthalmologic Side Effects

Isotretinoin can lead to eye discomfort as one of its adverse effects. The medication affects
patients’ ability to see in dimly lit environments and causes dryness, redness, and burning
sensations in their eyes. The study results showed that eye dryness and irritation are the most
common ocular adverse effects, followed by conjunctivitis and eye pain.[20,28] Other ocular
issues include temporary nearsightedness, occasional increased intracranial pressure
(papilledema), and transient cataract changes. Most eye symptoms disappear within several
weeks after treatment cessation, especially when patients use artificial tears and practice proper
eyelid care from the start of therapy.[20]
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8. Acne Flare-ups

Research studies show that some patients with severe cystic acne experience worsening of
their inflammatory skin lesions before any improvement occurs.[8,24,25] Isotretinoin triggers
cell transformations and the release of inflammatory mediators, which cause the skin to flare
up during the initial phase of therapy. This condition usually resolves on its own, but patients
may experience acne fulminans-like symptoms, including painful nodules and skin ulcers
without fever.[31] To control acne flare-ups, doctors should start treatment by giving patients
0.1-0.2 mg/kg/day of isotretinoin, sometimes with the addition of oral prednisone at 0.5-1.0
mg/kg/day for two to four weeks. The combination of steroid dose reduction with isotretinoin
dose escalation helps to prevent early flare-ups.[7,8,24]

3.2.8. Effects on Tissue Regeneration and Healing

Most patients who receive isotretinoin treatment do not experience difficulties with their
wound healing. Research has shown that patients who take low-dose isotretinoin do not develop
hypertrophic scars or keloids when they undergo procedures, including superficial chemical
peels, laser treatments, microneedling, and skin biopsies.[21] Studies indicate that patients who
receive 10—20 mg of low-dose isotretinoin daily in combination with non-ablative laser therapy
achieve even better results for their acne and scar management.[22] The majority of medical
professionals agree that patients can safely undergo minor dermatologic and cosmetic
procedures during or after isotretinoin therapy as long as they stay away from aggressive
methods. Many clinicians recommend waiting several months after completing isotretinoin
treatment before undergoing invasive or fully ablative procedures, such as dermabrasion, deep

chemical peels, and major surgical excisions.[21]

4. Discussion

Isotretinoin serves as the main therapy for severe and treatment-resistant acne that can result
in scarring and emotional burden.[1,2] The medication works by shrinking sebaceous glands,
correcting follicular keratinization patterns, and reducing inflammation to create enduring
remission that other treatments often fail to achieve.[2,4,5] Doctors need to achieve therapeutic
goals through carefully selected treatment strategies that deliver beneficial results.[1,2]

Almost all patients develop mucocutaneous dryness. Healthcare providers should initiate
preventive measures, such as gentle cleansers, moisturizers, lip balm, sun protection, and ocular

or nasal lubricants, at the beginning of treatment.[6,10,30] The majority of laboratory changes
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consist of small lipid increases and liver enzyme elevations, which are reversible with proper
monitoring, especially for patients with metabolic or hepatic conditions.[6,8,25] The evidence
shows that using reduced medication doses and taking breaks between doses helps to reduce
these adverse effects while maintaining effective treatment.[24,25]

One of the most serious adverse effects of isotretinoin is teratogenicity.[11,12] Isotretinoin
causes fetal death and severe birth defects when pregnant women are exposed to even small
amounts of the medication, so pregnancy prevention is necessary.[11,12] Women of
reproductive age need to use dual birth control methods, undergo regular pregnancy tests, and
fully understand the treatment risks before starting isotretinoin therapy.[2,11,12] The treatment
program should be stopped if patients demonstrate any signs of non-compliance.[11,12]

The two main points of disagreement center on the safety of psychiatric and gastrointestinal
systems.[8,9,13] Research into depression, suicidal behavior, and inflammatory bowel disease
suggests possible connections with isotretinoin,[8,9,15] but studies based on population data
and meta-analyses do not support these risks.[13,14,16] The psychological impact of severe
acne makes it difficult to distinguish between drug side effects and the emotional strain of living
with acne, so healthcare providers need to perform initial assessments and monitor symptoms
while referring patients to specialists when any issues arise.[13,15,18]

Musculoskeletal, neurological, and ophthalmologic adverse events are usually mild
[6,8,19], but clinicians need to monitor for them, especially in patients who take isotretinoin in
high doses or for longer treatment durations.[6,8,20] Established protocols for dose
adjustments, treatment interruptions, and medical consultations are particularly important when
patients experience severe back pain, persistent headaches, or visual disturbances, as these
symptoms may indicate more serious conditions.[6,19,20]

Medical professionals should follow strict rules for prescribing isotretinoin and monitor
patients' health throughout the entire therapy period.[2,6,8] Pre-treatment education and
established knowledge about possible adverse effects improve benefits and patients’ safety
during isotretinoin therapy.[6,24,25]

5. Conclusions

Oral isotretinoin serves as the main systemic treatment for patients with severe acne who
have not responded to standard therapies. The medication offers superior acne clearance and
extended disease-free periods by targeting all essential mechanisms that cause the condition.
The review shows that this advantage is achieved at the cost of a broad, but largely predictable,
range of adverse effects. The majority of patients experience skin and mucous membrane
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dryness, and some also develop minor laboratory changes that depend on their prescribed
dosage. The reversible nature of these adverse effects allows patients to control their symptoms
by following skin care guidelines, undergoing laboratory tests, and making medication
adjustments under medical supervision.

The absolute non-negotiable safety concern is teratogenicity. The prescription of
isotretinoin to women of reproductive age requires strict prevention of pregnancy. Clinical
practice calls for the use of dual contraceptive methods, pregnancy testing, and formal risk
management systems to support this approach.

The scientific evidence linking isotretinoin to depression, suicide attempts, or inflammatory
bowel disease remains unclear. Current evidence shows that these conditions occur infrequently
and often as a result of underlying medical conditions. Further high-quality, long-term studies
are needed, particularly among patients who receive high-dose or prolonged isotretinoin
treatment.

Medical professionals should provide access to isotretinoin for patients with severe acne
that leads to scarring and psychological distress. The medication must be prescribed through
established safety protocols. Doctors need to evaluate patients' risk factors and monitor them
throughout the entire treatment, obtaining specialist help when necessary. This therapeutic
approach enables patients to maintain the benefits of isotretinoin while minimizing the risk of

serious adverse effects.
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