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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Acne vulgaris is acommon 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 (PINP) 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
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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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Table 1. The demographic characteristics of the study groups.

Parameter Baseline AV3 AV6
BMI (kg/m?) 23.13+£0.26 22.75+0.25 22.80+0.24
GAGsSs score 33.54+0.28 19.27 +£0.47* 10.77+0.67*

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

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

Bone Turnover

Markers Baseline AV3 AV6

PINP (ng/ml) 57.07 £4.97 47.44 £3.09 4446 £2.67*
bsALP (U/L) 29.73 £1.43 26.61 +£1.22 253 +£1.27*
bCTX (pg/ml) 323.10+19.26 364.20+ 16.15 395.60 +21.28*

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

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

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

Results are represented as Mean = SEM.

Table 4. Effects of isotretinoin therapy on oxidative stress markers.

Oxidative Stress Markers Baseline AV3 AV6

MDA (nmol/L) 2.12+£0.08 2.47+0.09* |2.42 +0.08*
TAC (umol/L) 1.27+0.01 1.21+0.02 1.24+0.02
GSH (pmol/L) 6.11 £0.15 5.53+0.15*% 5.34+0.15%

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

Table 5. Effects of isotretinoin therapy on PTH and vitamin D.

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.
*QGroups differ significantly (p < 0.05) compared to the baseline.

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)wasused 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

119

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 forechead, 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 PINP, 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 PINP 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.



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
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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, abyproduct 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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