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ABSTRACT 

Introduction: This narrative review aims to summarize the current 
literature on the musculoskeletal adverse effects of oral isotretinoin, 
discuss potential mechanisms and clinical implications, and highlight 
key considerations for clinicians in patient monitoring. 
 
Method: Publications between January 1983 and August 2025 were 
reviewed through PubMed, Google Scholar, and ScienceDirect. The 
keywords “isotretinoin”, “retinoids”, “musculoskeletal system,” 
“sacroiliitis,” “spondylarthropathies,” “arthritis,” “hyperostosis,” 
“osteoporosis,” “hypercalcemia,” “myalgia,” “creatine kinase” and 
“rhabdomyolysis” were used. Only English-language publications 
were included. No formal methodological quality scale was applied; 
instead, study relevance, sample quality, and clinical contribution were 
considered. Systematic reviews, clinical studies, case series, and 
case reports were included. The findings were summarized in a 
narrative manner and evaluated in terms of clinical practice. 
 
Results: Musculoskeletal adverse effects of isotretinoin include axial   
like symptoms (e.g., inflammatory back pain, sacroiliitis, enthesitis), 
peripheral arthritis, hyperostosis, premature epiphyseal closure, 
osteoporosis, hypercalcemia, myalgia, and elevated creatine kinase 
levels. Back pain, arthralgia, and myalgia are the most common side 
effects, typically emerging within the first three months of treatment. 
Sacroiliitis is usually acute, HLA-B27-negative, and resolves after drug 
discontinuation. Bone effects are primarily observed with prolonged, 
high cumulative doses, whereas vitamin D metabolism may be 
affected even in short courses. Muscle involvement is generally mild 
but may rarely lead to rhabdomyolysis with intensive exercise. 
 
Conclusion: Musculoskeletal side effects of isotretinoin are generally 
mild and reversible but may mimic spondyloarthropathies or other 
rheumatologic disorders. Awareness, baseline risk assessment 
(including vitamin D status), and early recognition are essential to 
avoid misdiagnosis and unnecessary interventions. Collaboration 
between dermatology and musculoskeletal specialists is 
recommended for optimal management. 
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 ÖZET 

Giriş: Bu anlatısal derlemenin amacı, oral izotretinoinin kas-iskelet 
sistemi üzerindeki advers etkilerine ilişkin güncel literatürü 
özetlemek, olası mekanizmaları ve klinik yansımaları tartışmak ve 
klinisyenler için izlemde dikkat edilmesi gereken temel noktaları 
vurgulamaktır 

Yöntem: Ocak 1983–Ağustos 2025 arasında yayımlanmış literatür 
PubMed, Google Scholar ve ScienceDirect veri tabanlarında 
taranmıştır. Aramalarda “isotretinoin,” “retinoids,” “musculoskeletal 
system,” “sacroiliitis,” “spondylarthropathies,” “arthritis,” 
“hyperostosis,” “osteoporosis,” “hypercalcemia,” “myalgia,” “creatine 
kinase” ve “rhabdomyolysis” anahtar kelimeleri kullanılmıştır. Tarama 
sürecinde yalnızca İngilizce yayımlanmış makaleler değerlendirmeye 
alınmıştır. Çalışmaların metodolojik kalitesini değerlendirmek için 
resmi bir ölçek kullanılmamış; bunun yerine çalışmanın konuya 
uygunluğu, örneklem kalitesi ve klinik katkısı dikkate alınmıştır. 
Sistematik derlemeler, klinik çalışmalar, olgu serileri ve olgu 
sunumları dahil edilmiştir. Bulgular önceden belirlenen alt başlıklar 
altında anlatımsal biçimde sentezlenmiştir. 

Bulgular: İzotretinoinin kas-iskelet sistemi üzerindeki yan etkileri: 
aksiyel spondiloartrit benzeri bulgular (inflamatuvar bel ağrısı, 
sakroiliit, entezit), periferik artrit, hiperostoz, erken epifiz kapanması, 
osteoporoz, hiperkalsemi, miyalji ve kreatin kinaz yüksekliği şeklinde 
ortaya çıkmaktadır. Bel ağrısı, artralji ve miyalji en sık görülen yan 
etkilerdir ve genellikle tedavinin ilk üç ayında ortaya çıkar. Sakroiliit 
olguları çoğunlukla akut, HLA-B27 negatif olup ilaç kesilmesiyle 
düzelir. Kemik etkileri genellikle uzun süreli, yüksek kümülatif dozlarla 
ilişkilidir; kısa süreli tedavilerde ise D vitamini metabolizması 
etkilenebilmektedir. Kas tutulumu çoğunlukla hafif seyirli olmakla 
birlikte yoğun egzersizle nadiren rabdomiyolize yol açabilir. 

Sonuç: İzotretinoinin kas-iskelet sistemi üzerindeki yan etkileri 
genellikle hafif ve geri dönüşümlüdür; ancak spondiloartrit veya diğer 
romatolojik hastalıkları taklit edebilir. Yan etkilerin farkında olunması, 
D vitamini durumu dahil olmak üzere başlangıç risk 
değerlendirmesinin yapılması ve erken tanı, yanlış tanı ve gereksiz 
girişimlerin önlenmesi açısından kritik önemdedir. Dermatoloji ile kas-
iskelet sistemi uzmanlarının iş birliği, hasta yönetimini optimize eder. 

Anahtar kelimeler: izotretinoin; kas-iskelet sistemi; sakroiliit; 
spondiloartrit; hiperostoz; rabdomiyoliz. 

INTRODUCTION 
Acne vulgaris, a chronic inflammatory skin disease most 

commonly seen during adolescence, is considered a 
significant public health problem due to its prevalence and 
negative impact on quality of life. Topical retinoids, benzoyl 
peroxide, antibiotics, and hormonal treatments in 

appropriate cases are among the first-line options in the 
management of the disease, according to current guidelines. 
However, in treatment-resistant cases or in situations where 
there is a high risk of scarring, systemic isotretinoin has 
become prominent with a strong recommendation. (1). 
However, various systemic side effects, particularly 
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musculoskeletal complications, are an important monitoring 
issue for clinicians. The aim of this narrative review is to 
summarize the current literature on the musculoskeletal 
adverse effects of oral isotretinoin, discuss their potential 
mechanisms and clinical implications, and highlight key 
considerations for clinicians in patient monitoring. 

Isotretinoin (13-cis-retinoic acid) is a retinoic acid 
derivative and has similar functional properties to vitamin A. 
Vitamin A deficiency causes hyperkeratosis of the skin and 
squamous metaplasia of the mucous membranes, and these 
changes can be reversed by vitamin replacement. 
Isotretinoin, which has a broader therapeutic index than 
vitamin A, acts on nuclear DNA, particularly in keratinized 
epithelium, inhibiting cell proliferation and growth. Since 
receiving approval for the treatment of severe nodulocystic 
acne in 1982, data on its clinical use and side effects have 
been accumulating, and its usage characteristics have 
become clearer. The immunomodulatory and anti-
inflammatory effects of isotretinoin are also well known, and 
it is still used in the treatment of inflammatory acne, chronic 
acne, relapses, and acne with a tendency toward excessive 
scarring that has not responded to conventional treatment. 
 

METHODS: 
Literature published between January 1983 and August 

2025 was searched in the PubMed, Google Scholar, and 
ScienceDirect databases. The keywords used were 
“isotretinoin,” “retinoids,” “musculoskeletal system,” 
“sacroiliitis,” “spondylarthropathies,” “arthritis,” 
“hyperostosis,” “osteoporosis,” “hypercalcemia,” “myalgia,” 
“creatine kinase,” and “rhabdomyolysis.” Only studies 
published in English were included in the review. No formal 
methodological quality assessment tool was used; instead, 
the relevance of the study to the topic, sample quality, and 
clinical contribution were taken into consideration. 
Systematic reviews, clinical studies, case series, and case 
reports were included. The findings were narratively 
synthesized under predefined subheadings. 

What Are the Musculoskeletal Side Effects of 
Isotretinoin? 

It can be important in the diagnostic process that 
physicians treating musculoskeletal disorders should be 
aware of the musculoskeletal system (MSK) side effects of 
isotretinoin. These effects and side effects can be 
summarized as follows: 

a) Effects resembling axial spondyloarthritis (axSpA) 
(back pain, sacroiliitis, enthesitis, costochondritis) 

b)    Peripheral joint side effects (arthralgia, arthritis) 
c) Bone tissue side effects (hyperostosis, premature 

epiphyseal closure, osteoporosis, hypercalcemia) 
d) Muscle tissue side effects (myalgia, myositis, 

elevated creatine kinaseSPA, rhabdomyolysis) 
How Often Are Musculoskeletal Side Effects of 

Isotretinoin Observed? 
The frequency of musculoskeletal side effects during 

isotretinoin treatment varies considerably across studies. In 
McLane’s analysis of two studies, the incidence of 
musculoskeletal, connective tissue, and bone disorders was 
reported to range between 14.3% and 20% (2). More 
recently, a systematic review published in 2024 analyzed 13 
observational studies and found that the most frequently 
reported symptoms were back pain, myalgia, arthralgia, and 
sacroiliitis. Among these, back pain was the most prominent, 
reported in 41–74% of cases, followed by myalgia and 
arthralgia. Additionally, some studies mentioned fatigue, hip 

pain, weakness, and Achilles enthesopathy, although the 
frequency of these symptoms was not consistently reported 
across studies (3). 

Karaosmanoğlu and Mülkoğlu (2020) reported back pain 
in 70% of 94 isotretinoin users, myalgia in 53%, arthralgia in 
48%, and MRI-confirmed sacroiliitis in 11.7% of cases (4). 
Furthermore, a large meta-analysis published in 2022 
reported musculoskeletal pain in 15–25% and arthralgia in 
5–10% of patients. However, it was emphasized that there 
were significant differences in rates due to heterogeneity in 
diagnostic criteria, sample characteristics, dosing regimens, 
and study designs across the included studies (5). 

All these differences can be explained by variations in 
patient populations, daily and cumulative doses used, 
treatment durations, the way side effects were defined, and 
heterogeneity in study designs. Therefore, rather than 
directly comparing the reported rates in the literature, it is 
important to evaluate them by taking these factors into 
account. Current evidence suggests that musculoskeletal 
side effects become more prominent particularly with long-
term treatment and higher cumulative doses. 

Joint and Axial Involvement: Peripheral Arthritis and 
Spondyloarthritis (SpA)-like Effects 
   SpA-like Side Effects 

We will refer to three important studies on the subject 
while examining this topic. In the first study (4), 
musculoskeletal side effects were compared between a 
group of nearly 100 patients using isotretinoin and a control 
group. The median cumulative dose used in the treatment 
group (n=94) was 2400 mg, while the median treatment 
duration was 3 months. Compared to the 100-person control 
group, the mean pain score on the Visual Analogue Scale 
(VAS) was 6 in patients with moderate to severe acne 
receiving isotretinoin, while it was 4 in the control group 
(p=0.03). The incidence of arthralgia (47.9% vs. 8%), 
myalgia (53.2% vs. 7%), and back pain (70.2% vs. 10%) was 
significantly higher in the treatment group than in the control 
group. In the treatment group, 37.2% of cases with back pain 
were inflammatory in nature, whereas there were no 
inflammatory back pain cases in the control group. 
Sacroiliitis was detected in 11 patients (11.7%) and 
tendinopathy in 4 patients (4.3%) in the treatment group. No 
sacroiliitis or tendinopathy was found in the control group. In 
cases where sacroiliitis was detected on MRI, bilateral 
sacroiliitis was found in 9 cases and unilateral sacroiliitis in 
2 cases. Radiographs were normal in all cases. In the study, 
the median onset time for musculoskeletal symptoms was 
around 3 to 3.5 months, and higher cumulative dose was 
only found to be associated with back pain. The acute phase 
reaction was within normal limits in all cases of inflammatory 
back pain. In this study, symptoms dramatically decreased 
within 1 month and completely recovered by the third month 
with continued low-dose isotretinoin and the addition of non-
steroidal anti-inflammatory drugs (NSAIDs) in patients with 
low back pain, arthralgia, myalgia, or tendinopathy. In 
patients diagnosed with sacroiliitis, discontinuation of 
isotretinoin treatment and NSAID therapy resulted in a 
dramatic reduction in pain within one month, near-complete 
recovery by the third month, and full radiological 
improvement by the sixth month, with all parameters 
returning to normal. 

In the second study (6), 42 cases treated with isotretinoin 
for acne were compared with 32 cases treated with 
tetracycline. While no SpA-like findings were observed 
during treatment in the tetracycline group, SpA-like 
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symptoms were encountered in 23.1% of patients receiving 
isotretinoin. Achilles enthesopathy was observed in 3 female 
patients, unilateral sacroiliitis and Achilles enthesopathy was 
observed in one case, and inflammatory low back pain in six 
cases. Discontinuation of the medication and NSAID 
treatment resulted in normalization in patients within 3 
months.  

In the third study (7), myalgia was detected in 42.5% of 73 
patients using isotretinoin, back pain was observed in 
49.3%, inflammatory back pain in 21.9% of cases, and 
sacroiliitis in 8.2%.  

According to a more recent systematic review by Almutairi 
et al. (2024), which included 13 analytical studies, back pain 
was reported in 41–74% of patients, inflammatory back pain 
in 14–20%, and sacroiliitis in 8–11%. Achilles tendinopathy, 
hip pain, and weakness were inconsistently reported. Most 
cases were acute, HLA-B27-negative, and resolved upon 
drug discontinuation. This systematic review provides the 
most up-to-date prevalence data on SpA-like adverse events 
in isotretinoin users (3). 

Based on this, the following conclusions can be drawn 
regarding musculoskeletal complaints in patients using 
isotretinoin: Musculoskeletal complaints usually begin within 
the first 3 months of use, with arthralgia and myalgia being 
quite common symptoms. Back pain can occur in up to 50% 
of cases, inflammatory back pain is seen in 14-20% of cases. 
Sacroiliitis occurs in 0.5-1% of the general population while 
it is detected in 8-11% of those using the drug. In these 
studies, the groups consist only of patients with acne 
vulgaris; there are no patients with sacroiliitis, fulminant 
acne, or SAPHO syndrome. In patients using isotretinoin, 
enthesitis and osteitis are also common, similar to SpA. 
Unlike SpA, it is more common in women, is generally HLA-
B27 negative, presents acutely, and resolves upon 
discontinuation of treatment. It acts like an acute and 
temporary SpA (3). 

In another non-cross-sectional follow-up study examining 
the characteristics and prognosis of sacroiliitis in patients 
using isotretinoin (8), inflammatory back pain was detected 
in 123 of 513 patients receiving the drug for acne vulgaris 
(23.98%). Patients diagnosed with inflammatory back pain 
who are female, have pain above moderate intensity, and 
have elevated C-reactive protein (CRP) levels are more 
likely to be diagnosed with radiological sacroiliitis. Once 
again, the Global Acne Grading System (GAGS) score, pain 
score, Ankylosing Spondylitis Disease Activity Score 
(ASDAS) score, and CRP level showed a positive correlation 
with the severity of sacroiliitis detected on MRI. It was 
observed that MRI findings improved when the medication 
was discontinued. The average MRI normalization period 
was 6.27 months. Unilateral sacroiliitis recovered 
significantly faster than bilateral sacroiliitis. 

In a more recent large cohort study by Zhao et al. (Arthritis 
Res Ther, 2025), involving 513 patients, inflammatory back 
pain was reported in 23.98% of cases and MRI-proven 
sacroiliitis in 8–11%. Female sex, moderate to severe pain, 
elevated CRP, and higher GAGS scores were identified as 
predictors of sacroiliitis. The average MRI resolution time 
after drug discontinuation was 6.27 months, and HLA-B27 
positivity was found in 13.4% of cases (9). 

There are theories about why isotretinoin causes 
sacroiliitis. It is thought that it alters the lysosomal membrane 
structure with detergent-like effects, sensitizing the joint to 
mild trauma (10). Additionally, isotretinoin has been shown 
to upregulate matrix metalloproteinases (MMPs), particularly 

MMP-2 and MMP-9 in periarticular tissues, which may 
increase local susceptibility to microtrauma and 
inflammation (3). Moreover, sacroiliitis has been observed to 
occur after exercise in some cases. This theory supports the 
transient nature of sacroiliitis observed after discontinuing 
medication. Ultimately, metalloproteinases, which are found 
in excess in joint fluid, may also be responsible for the 
degeneration of the extracellular matrix. In cases of acne 
fulminansCutibacterium acnes may induce an interleukin-17 
(IL-17) response in CD4⁺ T helper cells, thereby causing 
sacroiliitis. This may lead to diagnostic difficulties in patients 
receiving isotretinoin for this disease (11). 

Most isotretinoin-associated sacroiliitis cases are HLA-
B27 negative, supporting the view that this is not classic SpA 
but a transient, drug-induced inflammatory phenomenon. 
The role of HLA-B27 in genetic predisposition has also been 
discussed. However, the current data are conflicting. A 
retrospective study reported that only 13.4% of 67 patients 
who developed sacroiliitis were HLA-B27 positive (9). 
However, some case reports and small series suggest that 
HLA-B27-positive individuals may be predisposed to 
developing sacroiliitis (12). Therefore, it cannot be said that 
HLA-B27 is an independent risk factor alone; however, more 
careful clinical monitoring is recommended for patients who 
test positive. 

Achilles tendinopathy and enthesopathy have been 
described among the musculoskeletal side effects of 
isotretinoin therapy. In a clinical study, Achilles enthesopathy 
was observed in several patients receiving isotretinoin, 
sometimes in association with unilateral sacroiliitis (6). 
Another series reported cases of Achilles tendon 
involvement occurring alongside back pain and sacroiliitis 
during treatment (7). Achilles tendinopathy has also been 
reported to occur in approximately 9.5% of patients, with a 
close relationship to isotretinoin dose, and symptoms 
typically improve after dose reduction or discontinuation 
(13). Earlier case reports described acute Achilles tendonitis 
developing within the first months of therapy, which resolved 
following drug withdrawal (14). These findings indicate that 
Achilles tendon involvement, although less frequent than 
back pain or arthralgia, represents a clinically relevant 
adverse effect that usually improves with appropriate 
intervention.  

In conclusion, it can be said that SpA-like side effects seen 
in patients using isotretinoin are generally clinical conditions 
that appear during the first months of treatment, are mostly 
transient, subside when the drug is discontinued, and must 
be distinguished from true axial spondyloarthritis. 
Peripheral Arthritis 

It has been reported as a clinically significant side effect 
that is rarely seen during isotretinoin treatment. Cases of 
acute monoarthritis affecting the knee and hip joints in 
particular have been reported in the literature; in these 
cases, symptoms generally begin between the first few 
weeks and the third month of treatment, the synovial fluid 
often exhibits non-inflammatory characteristics, and 
autoimmune markers are mostly negative (15). Additionally, 
cases of arthritis affecting the bilateral wrist and 
metacarpophalangeal joints, accompanied by unilateral 
sacroiliitis, have been reported, emphasizing that this 
condition can mimic rheumatoid arthritis or spondyloarthritis 
(16). In a more recent case, acute peripheral arthritis 
symptoms developing around the shoulder, knee, and 
Achilles tendon completely subsided within two months after 
discontinuation of isotretinoin and NSAID treatment (17). 

257 



Uludogan and Birtane Musculoskeletal Effects of Oral Isotretinoin 

E 
 

Systematic reviews also emphasize that this side effect is 
rare, but when reported, it is usually rapid in course and 
improves with discontinuation of the drug (4). Therefore, in 
cases of acute monoarthritis or oligoarthritis occurring in 
patients using isotretinoin, this side effect must be kept in 
mind, especially after septic arthritis has been excluded. 
Side Effects on Bone Tissue 

The skeletal side effects of isotretinoin use include 
premature epiphyseal closure, spinal hyperostosis, 
peripheral bone hyperostosis, and osteopenia. Isotretinoin is 
suspected to have a hypercalcemic effect. 
Premature Epiphyseal Closure 

Isotretinoin-induced premature epiphyseal closure is a 
rare but documented complication, particularly in pediatric 
populations. Cases have been reported even after 4–6 
months of therapy at doses around 0.75–1 mg/kg/day (18). 
Among pediatric oncology patients treated with high-dose 
retinoids, growth plate arrest was observed in 3 out of 216 
cases (≈ 1.38%) (19). In one reported case, epiphyseal 
closure led to genu varum deformity (neuroblastoma patient) 
(20). Mechanistically, retinoids may accelerate 
endochondral ossification, alter chondrocyte maturation, and 
affect IGF/GH signaling, leading to early physeal fusion (21). 
Diagnosis is best made with MRI, which shows physeal 
edema and irregularity early; radiographs may lag behind. 
Pain typically resolves after discontinuation, and further 
growth may resume unless complete fusion has occurred 
(18). 
Hyperostosis 

One of the most typical skeletal findings of vitamin A 
hypervitaminosis is appendicular skeletal hyperostosis, and 
this involvement often resembles diffuse idiopathic skeletal 
hyperostosis (DISH) (22). Differential diagnosis may be 
necessary between axial spondylitis, SAPHO (Synovitis, 
Acne, Pustulosis, Hyperostosis, Osteitis)syndrome, DISH, 
and retinoid-related hyperostosis for skeletal lesions that 
occur in some patients receiving retinoid therapy. In retinoid 
hyperostosis, cervical spine involvement is particularly 
predominant, whereas in DISH, spinal involvement is 
reported to be asymmetric and mostly prominent on the right 
side and is also seen more frequently in the older age group 
(23). In SAPHO syndrome, involvement of the anterior chest 
wall is typically present and frequently includes the 
sternoclavicular joint (24). In retinoid hyperostosis, growth 
and enlargement may also occur in long bones (e.g., 
clavicle), but enthesopathy findings are generally not 
observed (25). Therefore, careful analysis of hyperostosis 
patterns is important in distinguishing possible retinoid-
induced lesions from other hyperostotic and inflammatory 
spondyloarthropathies. 

To summarize retinoid-related hyperostosis: It begins at 
the earliest 6 months, bone spurs are exceedingly small and 
have no clinical significance. Short-term use of low doses of 
medication is not risky in this regard. Rather, the cumulative 
dose effect of short-term use is blamed After the third to fifth 
year of treatment, hyperostosis occurring in the anterior 
spine particularly in the anterior longitudinal ligament (ALL) 
and, more rarely, in the posterior longitudinal ligament (PLL) 
may subsequently extend to the peripheral bone entheseal 
regions. It is generally an asymptomatic radiological 
condition and laboratory tests are normal. NSAIDs are used 
in treatment. Physicians dealing with musculoskeletal 
disorders should be cautious in this regard and should also 
take a history regarding the medications used. 
Osteoporosis 

Excessive dietary intake of vitamin A has been associated 
with reduced bone mineral density and an increased risk of 
hip fracture in large epidemiological studies. In a cross-
sectional and nested case–control study conducted in 
Sweden involving 175 controls and over 1,000 hip fracture 
cases, Melhus et al. demonstrated that for every 1 mg 
increase in daily retinol intake, the risk of hip fracture 
increased by 68%. Women with an intake greater than 1.5 
mg/day had a 10–14% reduction in femoral neck and lumbar 
spine bone mineral density (BMD) and a twofold higher risk 
of hip fracture compared to those with an intake below 0.5 
mg/day (26). 

In contrast, a Danish population-based cohort study 
including 2,016 perimenopausal women found no 
association between vitamin A intake and BMD or fracture 
risk, likely reflecting the lower average vitamin A intake in 
Denmark compared to Sweden and the United States (27). 

In patients treated with isotretinoin, which is a vitamin A 
derivative, similar skeletal effects are theoretically expected; 
however, clinical studies have yielded mixed results. A 
systematic review reported that in three clinical studies 
comprising a total of 70 patients, no significant loss of lumbar 
or femoral BMD was detected during isotretinoin treatment 
(3). 
Hypercalcemia  

Hypercalcemia associated with isotretinoin therapy has 
been rarely reported in humans but is clinically relevant. The 
earliest report dates back to 1983, when a patient receiving 
oral isotretinoin for severe acne developed hypercalcemia 
that resolved after discontinuation of the drug (28). 
Subsequently, individual case reports have documented 
hypercalcemia in pediatric patients undergoing isotretinoin 
treatment, including a 12-year-old neuroblastoma patient 
who developed significant hypercalcemia during therapy 
(29). Another case described hypercalcemia in association 
with osteoblastic bone lesions induced by 13-cis-retinoic 
acid, suggesting that retinoids may affect bone remodeling 
pathways (30). 

More robust evidence was provided by Hoemberg et al. 
(2021), who retrospectively analyzed 350 pediatric patients 
with high-risk neuroblastoma receiving 13-cis-retinoic acid. 
They found that 22.3% developed hypercalcemia, 
with grade 3–4 hypercalcemia in 10.6%, most commonly 
during the first treatment cycle. Risk factors included single 
kidney status after nephrectomy and recent myeloablative 
chemotherapy. Proposed mechanisms involve increased 
osteoclastic activity, inhibition of osteoblastic alkaline 
phosphatase, and alterations in vitamin D and parathyroid 
hormone metabolism. Most cases were managed 
successfully with temporary treatment interruption, 
hydration, and loop diuretics, without the need for permanent 
discontinuation of therapy (31). 
Vitamin D metabolism 

Isotretinoin, a derivative of vitamin A, has various 
biological effects on both bone and vitamin D metabolism. 
Vitamins A and D regulate gene expression through nuclear 
receptors — the vitamin D receptor (VDR) and the retinoid X 
receptor (RXR), which form a heterodimer; therefore, 
molecular cross-talk between these two vitamins is possible 
(32). In a randomized, double-blind, crossover clinical study 
in healthy subjects, Johansson and Melhus demonstrated 
that a single dose of retinyl palmitate (15 mg) significantly 
reduced the intestinal calcium absorption response to 1,25-
dihydroxyvitamin D₃ [1,25(OH)₂D₃], as the rise in serum 
calcium decreased from 2.3% to 1.4% (33). This finding 
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provides direct evidence that vitamin A can exert an 
antagonistic effect on vitamin D at the intestinal level. 

Clinical data also support the idea that isotretinoin may 
influence vitamin D metabolism. In a prospective study by 
Ertuğrul et al., 50 acne patients treated with oral isotretinoin 
(0.5–0.8 mg/kg/day) for three months showed a significant 
reduction in serum 25-hydroxyvitamin D [25(OH)D] and 
calcium levels (p < 0.0001 and p < 0.05, respectively), 
alongside significant increases in 1,25(OH)₂D₃, parathyroid 
hormone (PTH), and bone alkaline phosphatase levels. (32). 
These findings suggest that isotretinoin may exacerbate 
vitamin D deficiency and lead to secondary 
hyperparathyroidism. Taken together with Johansson’s 
acute interaction findings, the decline in vitamin D levels 
during isotretinoin therapy may be related to retinoids 
suppressing calcium absorption and vitamin D bioavailability 
via VDR–RXR–mediated mechanisms. 

In a large prospective study involving 217 adolescents, 
DiGiovanna et al. excluded individuals with baseline 
25(OH)D levels below 10 ng/mL and found no clinically 
significant changes in bone mineral density during 
isotretinoin therapy (34). This methodological detail 
indicates that, in individuals with sufficient vitamin D levels, 
short-term isotretinoin use may have minimal skeletal 
impact, whereas in vitamin D deficiency, the effects may 
become more pronounced. 

In summary, isotretinoin, as a vitamin A derivative, can 
interact antagonistically with vitamin D at both the 
experimental and clinical levels. This interaction may impair 
bone metabolism by reducing intestinal calcium absorption, 
lowering 25(OH)D levels, and triggering secondary 
elevations in PTH. Therefore, it is recommended to measure 
serum vitamin D levels before initiating isotretinoin therapy 
and to provide supplementation if deficiency is present. 
Effects on Muscle 

The effects of isotretinoin on muscle tissue mostly 
manifest as myalgia and elevations in serum creatine kinase 
(CK) levels. CK elevation is usually asymptomatic but is 
observed more prominently in male patients and in those 
performing intense physical exercise. Reported rates of CK 
elevation in patients receiving isotretinoin range from 5.6% 
to 41% (35). 

One of the underlying mechanisms of muscle toxicity is 
that isotretinoin induces oxidative stress in muscle cells, 
which increasing cell membrane permeability and leading to 
CK leakage (35). 

These biochemical changes are often subclinical; 
however, when combined with intense physical activity, they 
may increase the risk of rhabdomyolysis. For example, 
Marson et al. reported a case of exertional rhabdomyolysis 
in a young athlete on isotretinoin treatment whose CK level 
rose to 146,000 IU/L following an intensive pre-season 
training session (36). In such cases, the classic triad 
consists of myalgia, muscle weakness, and dark urine, 
though all three features may not always be present. 

In larger series, this complication is considered rare. In a 
retrospective analysis of 442 acne patients by Cleary et al., 
CK levels above 5,000 IU/L were observed in only 1.58% of 
cases. Most of these patients were asymptomatic or 
experienced only mild muscle cramps. The CK elevations 
were usually related to physical activity and returned to 
normal spontaneously within two weeks; in most cases, 
isotretinoin therapy could be continued without 
interruption (35). 

In conclusion, isotretinoin may increase CK levels through 
oxidative stress in muscle tissue and raise the risk of 
rhabdomyolysis when combined with intense exercise. 
Clinically, patients should be questioned about muscle pain 
or weakness, and CK levels should be monitored when 
indicated. Patients should be advised to avoid excessive 
physical exertion and dehydration, especially during the 
early phase of therapy. In cases with CK levels exceeding 
5,000–10,000 IU/L or with symptomatic presentation, closer 
monitoring, activity restriction, hydration, and temporary 
discontinuation of therapy should be considered (37). 

 
CONCLUSION 

From a dermatologist’s perspective, it is important to 
recognize that isotretinoin causes musculoskeletal side 
effects in approximately one in five patients, at most. Most of 
these may also be related to dosage. Many of these 
undesirable effects resolve after discontinuation of the drug 
or with dose reduction and NSAID therapy. If more serious 
SpA-like findings, arthritis, myositis, hyperostosis, and other 
side effects cannot be prevented, consultation may be 
required. Dermatologists should be aware of the criteria for 
inflammatory back pain.  

From the perspective of physiatrists and rheumatologists, 
it should become standard practice to ask every patient 
presenting with SpA-like symptoms, particularly those with 
acute onset, a simple screening question such as, ‘Are you 
currently taking isotretinoin. Although this situation is rare, 
identifying this relationship in even one in 50 patients makes 
a difference. This patient is spared from being labeled with 
an incorrect diagnosis and from long-term NSAID use.  

Building on these perspectives, several practical 
preventive strategies have been proposed to minimize the 
incidence and severity of musculoskeletal adverse effects 
during isotretinoin therapy, as summarized below. 

Preventive Strategies for Musculoskeletal Adverse 
Effects During Isotretinoin Therapy 

The following recommendations are compiled from recent 
reviews, cohort studies, and clinical research addressing the 
musculoskeletal (MSK) adverse effects of isotretinoin. The 
objective is to enable early identification of risk factors, 
implement preventive strategies, and establish a 
standardized approach to management. 

Pre-treatment Evaluation and Risk Stratification 
• A detailed musculoskeletal history and physical 

examination should be performed, including previous or 
current low back pain, a history of enthesopathy or 
tenosynovitis, and episodes of arthritis. Although SpA-
like adverse effects are not very common, they have 
been reported, and early detection facilitates 
management. 

• Measurement of baseline 25(OH)D and replacement of 
deficiency: The vitamin A–vitamin D axis has an 
antagonistic interaction at the level of intestinal calcium 
absorption; retinyl palmitate acutely reduces the calcium 
response to 1,25(OH)₂D₃. Therefore, if there is a vitamin 
D deficiency, it is recommended to complete it initially 
(33). 

• Baseline BMD measurement (especially in at-risk 
adolescents/adults or those scheduled for long-term or 
cumulative high doses) may be considered for bone 
health. Clinically significant reductions in BMD in short-
term standard cycles have not been demonstrated in 
most studies (34). 
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Dosage, Duration, and Treatment Planning 
• Unnecessarily prolonged treatment and high cumulative 

doses should be avoided. Although musculoskeletal 
adverse effects are heterogeneous, their incidence tends 
to increase with longer treatment durations and higher 
cumulative doses. If symptoms develop, dose reduction 
is the first step of management (4). 

Vitamin D–Calcium Axis and Metabolic Parameters 
Monitoring 
• Monitoring of 25(OH)D levels (and, if necessary, calcium, 

phosphate, and PTH) is recommended. Prospective 
studies suggest that isotretinoin may affect vitamin D 
metabolism, leading to decreased 25(OH)D levels and 
compensatory increases in PTH. Correcting vitamin D 
deficiency is an appropriate approach to preventing 
secondary hyperparathyroidism (32). 

• Clinicians should remain vigilant for hypercalcemia. 
Although it is common in oncologic indications (e.g., 13-
cis-retinoic acid for neuroblastoma), it is rare in 
dermatologic acne treatment. However, symptomatic 
cases should be evaluated. Management usually 
involves temporary interruption of therapy, hydration, 
and diuresis (31). 

Muscular Side Effects and Exercise Safety 
• In the early phase, it is important to avoid excessive 

exertion and dehydration; if symptoms such as muscle 
pain or cramps or dark-colored urine occur, creatine 
kinase levels should be measured. The combination of 
isotretinoin and intense exercise can synergistically 
increase creatine kinase levels and, in rare cases, trigger 
rhabdomyolysis (36). 

• Thresholds and Management: If CK levels exceed 5,000 
to 10,000 IU/L or significant symptoms are present, 
activity restriction, adequate hydration, and temporary 
discontinuation of the medication should be considered. 
In most cases, the condition resolves spontaneously 
(37). 

SpA-Like Findings and Algorithm for Sacroiliitis 
• Warning symptoms include new-onset inflammatory 

back pain, gluteal/buttock pain, morning stiffness, and 
enthesitis or fusiform tenosynovitis. If these features are 
present, sacroiliac joint MRI should be considered. 
Systematic reviews and recent case series support the 
occurrence of isotretinoin-associated sacroiliitis (3). 

• First-line management: Dose reduction or drug 
discontinuation and NSAIDs in symptomatic patients; 
clinical and MRI improvement is usually observed within 
weeks to months in most cases. Rheumatology 
evaluation is recommended in persistent or severe cases 
(38). 

• Risk awareness: HLA-B27 has been frequently reported 
as negative in the literature; there is no recommendation 
for routine screening, but close follow-up is rational in 
those with previously known HLA-B27 positivity (39). 

Precautions for Tendinopathy/Enthesopathy 
(especially Achilles) 
• If Achilles pain or stiffness develops, it usually resolves 

with load avoidance, cold application, short-term 
NSAIDs, and dose reduction or pause. Associated cases 
have been reported (3). 

Patient Education and Counseling  
Before you begin: Has 25(OH)D been checked? Is there 

active inflammatory low back pain or enthesopathy? Is the 
planned cumulative dose reasonable? 

• During treatment: Seek medical advice immediately if 
new inflammatory low back pain, Achilles tendon 
overload, or unexplained muscle pain or dark-colored 
urine occurs within the first 1–3 months. Avoid heavy 
exercise and dehydration. 
 

The musculoskeletal adverse effects of isotretinoin are 
generally mild and reversible, but awareness and early 
recognition are essential to prevent misdiagnosis and 
unnecessary interventions. Integrating preventive strategies 
and fostering collaboration between dermatology and 
musculoskeletal specialists can optimize patient care. 
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