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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Acne vulgaris is a common skin condition that affects mainly the 

dermal pilosebaceous glands, with symptoms range from open 
comedones to pustular cysts leading to inflammatory scars. Oral 
isotretinoin is used by dermatologists mainly for severe cases 
or resistance to topical treatments. This research determined 
bone health status in patients treated with a 6-month course of 
oral isotretinoin. The follow up duration of all 57 patients, 30 
females and 27 males, who received a 0.5-1 mg/kg daily dose of 
oral isotretinoin through-out the study. The present investigation 
exhibited a significant decline in osteoblastic activity, markedly 
procollagen type 1 N-terminal propeptide (P1NP) and bone 
specific alkaline phosphatase (bsALP), accompanied by raised 
osteoblastic marker C-terminal telopeptide of type 1 collagen 
(bCTX), which suggests a shift towards bone resorption. 
Oxidative stress markers were also affected, with significantly 
decreased levels of glutathione (GSH) alongside elevated 
malondialdehyde (MDA). In addition, there were no such 
changes in liver function markers and parathyroid hormones 
(PTH). Such outcomes require a careful attention to bone health 
in patients with extended periods of oral isotretinoin therapy 
and in those with well-known skeletal disorders or risks.

Key words. Isotretinoin, acne vulgaris, bone health, retinoids, 
bone metabolism.
Introduction.

Acne vulgaris is a chronic inflammatory disorder of the 
skin with a prevalence as high as 85% among young patients. 
Acne vulgaris is associated with poor self-image leading to 
reduced self-esteem, anxiety and depression [1,2]. Topical 
retinoids, antibiotics or benzyl peroxide are considered as an 
effective treatment for mild to moderate cases of acne vulgaris. 
Systemic intervention is required for severe situations or not 
responding conditions to the topical therapy [3]. Isotretinoin is 
an oral systemic retinoid and is effective treatment for severe 
acne. Isotretinoin suppresses sebaceous gland secretion, 
keratinization and inflammation [2,4,5]. Despite the widespread 
use of isotretinoin, as the high prevalence of acne vulgaris in 
adolescents, the safety profile of the drug remains controversial 
because of the risk of teratogenicity and other mucocutaneous-
related side effects [6,7]. Of all adverse effects, musculoskeletal 
pains and arthralgia accounted for 20% of the acne vulgaris 
patients on oral isotretinoin [8]. There is no controlled study 
examining the potential impact of isotretinoin on bone 
health among young individuals undergoing critical skeletal 
mineralized process.

Recent preclinical studies showed an accelerated bone 
resorption due to an increase in osteoclast activity in animals 
on high dose of isotretinoin [9,10]. However, human studies 

remain uncertain, but the relationship between retinoids and 
bone metabolism has shown increasing interest, as retinoids 
are associated with an increased risk of total fractures due to 
decreased bone mineral density following prolonged intake. 
This pleiotropic effect on bone mineralization occurs through 
interactions with nuclear receptors (RAR, RXR) that regulate 
the activities of osteoclasts and osteoblasts [11,12]. In contrast, 
other studies showed no significant bone mineral density changes 
or changes in bone turnover markers, such as osteocalcin, 
during therapy for 4-6 months of isotretinoin [13,14]. These 
conflict reports highlight methodological limitations in existing 
research, including inadequate control for confounders such as 
vitamin D and parathyroid hormone status.

The clinical importance of the potential effects of isotretinoin 
on skeletal profile for its target populations, which include 
adolescents and young adults whose peak bone mass attainment 
occurs between the ages of 13 and 20 [15]. Since most of acne 
vulgaris patients are adolescents and young adults, optimal bone 
mineralization is crucial to their growing bone health, especially 
when treating resistant cases that require high doses or multiple 
courses of retinoids. The current study measures levels of serum 
bone turn over markers, vitamin D3, parathyroid hormone 
(PTH), and oxidative stress markers to determine the possible 
impact of systemic intervention of isotretinoin on bone health 
in patients with acne vulgaris. Therefore, this research aims 
to clarify the skeletal safety profile of isotretinoin and provide 
information on the risk-benefit profile for clinicians, offering 
guidance on monitoring protocols for individuals at risk of 
osteoporosis or fractures.
Patients and Methods.

The present study is a prospective multicenter cohort study 
conducted in dermatology clinics across Mosul city from 
April 2025 to January 2026. Ethical approval was assured 
from the Collegiate Committee for Medical Research Ethics 
at the University of Mosul (Code: CCMRE-PHA-25-10) and 
verified for compliance with the Declaration of Helsinki of the 
World Medical Association. The inclusion criteria were newly 
diagnosed patients with severe acne vulgaris with no prior 
treatment for the condition. Patients presenting with mild to 
moderate acne vulgaris, those with chronic medical diseases 
or on any concurrent medication, pregnant or breastfeeding 
females were excluded from the study. An informed written 
consent form was obtained from all participants after the purpose 
of the study was explained to them. Moreover, participants were 
asked to report the development of any musculoskeletal-related 
symptoms throughout the study period.

The assessment of eligibility of patients was initially 
administered through a research questionnaire, and then 
approved by the clinical evaluations of dermatologists using the 
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Global Grading Acne System [16]. A total of 57 patients (27 
males and 30 females) were enrolled in the study, meeting the 
criteria of severe acne vulgaris.

Blood was collected from each participant at baseline and 
following a period therapy of 3 months and 6 months, and stored 
at -20°C until used for the biochemical assay. The ALLSHENG 
Microplate reader AMR-100 was used to measure serum P1NP 
(Procollagen Type 1 N-terminal Propeptide), bsALP (Bone-
Specific Alkaline Phosphatase), bCTX (C-terminal telopeptide 
of type-1 collagen), serum vitamin D and serum parathyroid 
hormone (PTH) using ELISA kits provided by Shanghai Ideal 
Company (China). A chromate spectrophotometer/ microplate 
reader (USA) was used to quantify serum MDA (Malonaldehyde), 
Solarbio Life Science (China) provided the ELISA kit. TAC 
(Total Antioxidant Capacity) and GSH (Glutathione) were 
obtained from SUNLONG (China) and assessed using Biosan 
ELISA microplate reader (USA). Serum ALP (Alkaline 
phosphatase), AST (Aspartate aminotransferase), ALT (Alanine 
aminotransferase), and TSB (Total serum bilirubin) supplied by 

CORMAY (Poland), which were tested using an ACCENT 200 
device following the manufacturer’s instructions.

The documented primary acne lesions included comedones, 
nodulocystic lesions, pustules, and papules, which were 
observed across the forehead, right and left cheeks, nose, 
chin, upper back, and chest. Oral isotretinoin (20 mg capsule, 
Douglas, New Zealand) 0.5 mg/kg/day was initially prescribed 
for all participants during the first month. The oral dose was 
then subsequently escalated to 1 mg/kg/day for the remaining 
period of the treatment.
Statistical analysis.

All data are expressed as mean ± standard error of mean 
(SEM) and analyzed by GraphPad Prism 8.0 software. Repeated 
measures analysis of variance (one-way ANOVA) followed by 
Tukey’s post hoc multiple comparison test was conducted on 
the data to compare the baseline and post-treatment groups for 
3 and 6 months. A statistically significant difference with a P 
value of less than 0.05 was considered.
Results.

A total of 57 patients (27 males and 30 females) with an 
average age 20.77 ± 0.33 years. These individuals were enrolled 
in this study cohort and were divided into three groups; the (pre-
treatment) baseline group, consisting of patients diagnosed acne 
vulgaris before the treatment, AV3 group, including patients 
with acne vulgaris who had received isotretinoin therapy for 
three months, and AV6 group, comprising acne vulgaris patients 
who had completed six months of isotretinoin therapy. The 
demographic characteristics of the study population, including 
body mass index (BMI) and GAGs score are summarized in 
Table 1.

At baseline, mean serum P1NP, bsALP, and bCTX levels 
were 57.07, 29.73, and 323.10, respectively. Following a period 
therapy of 3 months, there was a modest reduction in serum P1NP 
and bsALP with an increased bCTX levels, however, all these 
changes were not statistically significant compared to baseline. At 
6 months, both P1NP and bsALP decreased by 22% (44.46) and 
14.9% (25.30), respectively, compared to baseline (p= 0.04 for 
both), while bCTX levels showed a significant increase by 8.5% 
(395.6) compared to baseline (p=0.02) (Table 2).

Table 3 showed that serum ALP, AST, ALT, and TSB did not 
change significantly following 3 and 6 months of isotretinoin 
therapy compared to baseline.

Baseline serum MDA, TAC, and GSH were 2.12, 1.27, and 
6.11, respectively. Following the three months of isotretinoin 
therapy, MDA increased significantly in the AV3 group 
compared with baseline (p= 0.01). The current study found that 
there is a significant reduction in GSH levels in AV3 group with 
unchanged TAC levels compared to baseline. The six months 
course of oral isotretinoin treatment, patients exhibited further 
increase in MDA levels (14%) with a reduction in in GSH 
readings by 12% and unchangeable levels of TAC compared to 
baseline statistics, as seen in Table 4.

Table 5 demonstrated that the PTH differences among groups 
were not significantly changed. The values of vitamin D3 were 
insufficient (less than 30 ng/ml) in 89.5% of patients showing 
a significant increased levels after six months courses of oral 
therapy.

Parameter Baseline AV3 AV6
BMI (kg/m2) 23.13 ± 0.26 22.75 ± 0.25 22.80 ± 0.24
GAGs score 33.54 ± 0.28 19.27 ± 0.47* 10.77± 0.67*

Table 1. The demographic characteristics of the study groups.

Results are represented as Mean ± SEM. 
*Groups differ significantly (p < 0.05) compared to the baseline.

Bone Turnover
Markers Baseline AV3 AV6

P1NP (ng/ml) 57.07 ± 4.97 47.44 ± 3.09 44.46 ± 2.67*
bsALP (U/L) 29.73 ±1.43 26.61 ± 1.22 25.3 ± 1.27*
bCTX (pg/ml) 323.10 ± 19.26 364.20 ± 16.15 395.60 ± 21.28*

Table 2. Effects of isotretinoin therapy on bone turnover markers.

Results are represented as Mean ± SEM. 
*Groups differ significantly (p < 0.05) compared to the baseline.

Liver Function Tests Baseline AV3 AV6
ALP (U/L) 81.24 ± 1.30 81.35 ± 1.04 80.8 ± 1.26
AST (U/L) 23.10 ± 0.55 23.58 ± 0.63 24.70 ± 0.68
ALT (U/L) 25.60 ± 0.83 26.11 ± 0.74 27.23 ± 0.78
TSB (mg/dL) 0.68 ± 0.01 0.69 ± 0.01 0.71 ± 0.01

Table 3. Effects of isotretinoin therapy on liver function tests.

Results are represented as Mean ± SEM.

Table 4. Effects of isotretinoin therapy on oxidative stress markers.
Oxidative Stress Markers Baseline AV3 AV6
MDA (µmol/L) 2.12 ± 0.08 2.47 ± 0.09* 2.42 ± 0.08*
TAC (µmol/L) 1.27 ± 0.01 1.21 ± 0.02 1.24 ± 0.02
GSH (µmol/L) 6.11 ± 0.15 5.53 ± 0.15* 5.34 ± 0.15*
Results are represented as Mean ± SEM. 
*Groups differ significantly (p < 0.05) compared to the baseline.

Biochemical Markers Baseline group AV3 AV6
PTH (pg/ml) 21.21 ± 1.09 20.44 ± 0.90 19.13 ± 0.87
Vitamin D (ng/ml) 19.92 ± 0.93 20.51 ± 0.83* 23.21 ± 0.94*
Results are represented as Mean ± SEM. 
*Groups differ significantly (p < 0.05) compared to the baseline.

Table 5. Effects of isotretinoin therapy on PTH and vitamin D.
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Discussion.
This study evaluates the skeletal health status in acne patients 

on oral isotretinoin therapy through measuring bone turn over 
markers, PTH, oxidative stress and vitamin D3 levels. The 
present findings revealed that the therapeutic oral dose of 0.5-
1 mg/kg/day of isotretinoin over the period of six months is 
associated with statistically significant changes in blood levels 
of bone remodelling and oxidative stress markers. Whereas, 
PTH and liver function tests were not affected.

The current study showed a decreased blood levels of bone 
formation markers (P1NP and bsALP) at the end of six months 
treatment period with oral isotretinoin. In contrast, higher 
levels of bone resorption marker bCTX were detected. These 
outcomes suggest shifting the remodelling balance towards a net 
bone resorption relative to formation. The consequences of such 
shifting raised a question regarding the skeletal safety profile 
of systemic isotretinoin, particularly for treating young adults 
who are in there ongoing bone growth age [17,18]. The 13-cis-
retinoic acid of isotretinoin shares structural similarities with 
vitamin A, of which excess links to decreased osteoblastic bone 
formation and increased osteoclastic bone resorption [19,20]. 
Studies in humans and animals have shown that high dietary 
consumption of vitamin A and systemic isotretinoin has been 
associated with osteoporosis and increased fracture risk [12,21]. 
These effects are caused by a biological mechanism linked 
to the direct interaction between osteoclasts and osteoblasts. 
Isotretinoin alters the genetic transcription of skeletal 
remodelling by binding to nuclear retinoic receptors and retinoic 
X receptors. Retinoids suppress osteoblast differentiation and 
promote osteoclastogenesis, leading to an uncoupling of bone 
formation and resorption [22,23]. The changes in bone turnover 
markers observed in the present study may be explained by such 
an imbalance.

Importantly, parathyroid hormone levels were unchanged 
throughout the study, indicating a stable calcium-phosphate 
balance with adequate bone mineralization status in this cohort 
study. Additionally, the levels of ALT, AST, ALP, and TSB 
remained within the normal limits during the period of study, 
confirming a liver safety profile for isotretinoin at therapeutic 
doses over six months. Collectively, these changes on bone 
health status are not due to hyperparathyroidism or hepatic 
dysfunction, but may indicate a direct skeletal effect of 
isotretinoin.

Clinical case reports have shown a negative skeletal impact of 
isotretinoin, including diffuse idiopathic skeletal hyperostosis, 
hyperostosis, and premature epiphyseal closure, especially 
with long-term or high-dose isotretinoin [24-26]. The present 
study contributes to the body of literature by showing that 
even a conventional standard regimen of isotretinoin carries 
a risk when given over an extended period or to susceptible 
individuals. Notably, no patients reported any significant 
musculoskeletal symptoms throughout the study. Nevertheless, 
the asymptomatic nature of the early bone loss necessitates 
the need for close observation, particularly in patients with 
additional risk factors such as low body mass index, low 
physical activity, or concurrent use of corticosteroids [27,28]. 
While routine evaluation of bone mineral density is not required 

for all patients, but should be considered for those with long or 
repeated therapy.

Over the course of 6 months of therapy with isotretinoin, serum 
levels of MDA, a byproduct of lipid peroxidation, were increased, 
suggesting elevated oxidative stress. In contrast, GSH, a key 
intracellular antioxidant, was decreased, indicating a reduction 
in antioxidant defense under prolonged exposure to reactive 
oxygen species. This shift is in line with the imbalance response 
between oxidants and antioxidants produced by isotretinoin [29]. 
Oxidative stress is known to prevent osteoblastic differentiation 
and activity with promoting osteoclastogenesis, likely via 
modulation of the RANK/RANKL/OPG pathway, and reduce 
expression of osteoblast differentiation markers such as ALP 
and osteocalcin [30]. Thus, the observed imbalance of systemic 
redox status may be influenced by the effects of retinoids.

Despite the significant elevated concentrations of vitamin D, 
they were just above the sufficiency threshold. Although this 
modest elevation rules out vitamin D deficiency as a confounder, 
it is unlikely to fully counteract the oxidative stress effects on 
stimulating osteoclast activity or suppressing osteoblast function. 
Thus, the activity of isotretinoin on bone remodelling seems to 
override the mild supportive effect of adequate vitamin D levels. 
Additionally, the increase in vitamin D over the follow-up 
periods that extended into winter months, when serum vitamin D 
expected to be declined because of diminished sunlight exposure 
[31,32], could be due to self-initiated supplementations, 
lifestyle factors, or even the buffering effects of maintaining 
proper calcium homeostasis to counteract negative effects on 
bone metabolism. The standardized evaluations of vitamin D 
and/or A supplementations, dietary intake, sun exposure and 
even lifestyle modifications, all of which might also alter bone 
remodelling process, should be considered in future studies.

In light of our results, patients should be counselled regarding 
the skeletal safety profile of isotretinoin therapy. Clinicians 
might opt to measure the baseline serum of vitamin D3 with 
possible supplementation of calcium and vitamin D3 to 
minimize the negative effects of prolonged isotretinoin therapy 
for high-risk individuals.

A key limitation of the present prospective longitudinal cohort 
study is the absence of matched age and sex healthy control 
not receiving isotretinoin. This longitudinal design considered 
each participant baseline values as own control, reducing inter-
individually variations with measurements obtained at 3 and 6 
months following treatments. However, it cannot totally rule 
out the potential impact of temporal changes or other extrinsic 
factors on bone remodelling or oxidative stress markers. 
Future studies involving a matched control group would help 
to differentiate drug-related effects from natural physiological 
variations.
Conclusion.

In conclusion, management of severe acne vulgaris patients 
with standard isotretinoin therapy over six-month treatment 
periods is associated with bone remodelling imbalance 
favors the increase in bone resorption over bone formation in 
combination with increased oxidative stress. There were no 
significant changes in liver function and PTH suggest early 
phase of bone resorption that can be overlooked by clinicians 
in prolonged therapy.
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