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Abstract

Objectives: Acne is a chronic inflammatory disease that affects the
pilosebaceous units of the skin. Isotretinoin is a derivative of the synthetic
13-cis-retinoic acid and is an efficient drug for acne treatment. In clinical studies,
the negative effects of long-term and short-term isotretinoin use on vitamin D
levels and bone metabolism restrict its use. In this study, the effect of isotretinoin
treatment on vitamin D levels was examined in patients with acne vulgaris.

Material and Methods: Ninety patients with clinically diagnosed acne
vulgaris who came to the Malatya Research and Training Hospital Dermatology
Clinic participated in this study. Patients who had been using any systemic drug
for the previous month or who had any systemic disease were not included in the
study. Patients with abnormalities in calcium (Ca), alkaline phosphatase (ALP),
and parathyroid hormone (PTH) levels, which affect vitamin D metabolism, also
were not included in the study. Patients were treated first with 0.5 to 1.0 mg/kg

(per kilogram of body weight) doses of isotretinoin, with the aim of total dosage
of 120 mg/kg. The patients’ 25-hydroxy vitamin D3 [25°(OH) vit D3] levels
were measured before treatment and at the sixth month of treatment.

Results: Among the 90 patients who participated in the study, 51 (56.7%)
were female, and 39 (43.3%) were male, with an age range of 16 to 50 years
(mean tstandard deviation) age, 23.55+5.58 years. Eight patients dropped out
of the study. The patients’ (mean + standard deviation) 25°(OH) vit D3 level was
18.28+9.92 before treatment and 13.28+7.78 at the sixth month of treatment
(p=0.000).

Conclusion: The negative effect of isotretinoin on vitamin D levels and
bone metabolism has been shown in previous studies. In this study, 25’(OH) vit
D3 levels decreased significantly in patients treated with isotretinoin in the long
term (p>0.000).
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"KACOCHIPIM/IK BE3EYJIEPI BAP MAIIMEHTTEPIE D 25-TUPOKCHIDPYMEH JEHT'EUIHE W30TPETHHOMH-
MEH 6 Al TEPATIHSI JKACAVIBIH OCEPI

Toas6axap Capau!, Tyoa Troas Koka?, Cepnuinb lenep, Noabaen Xaksepau®
! Nepmaronorust 6enimi, UHEHIO aThiHAaFsl yHUBepcuTeTi, Manatbs, Typkust

2dusuorepanus xkoHe onanty 6eximi, Cyray Mimam yHnusepcureri, Kaxpamanmapar, Typkus
*buocraructuxa 6exnimi, Kymxypuer yuusepcureri, Cusac, Typkust

T¥KbIPbIMOAMA

Makcatbl: besey — TepiHiH nunocebauei KelLeHiHe XaFbIMCbI3 8cep eTyLli co3binMarnbl icin Kbidapy aypybl. I30TPETUHOMH — CUHTETMKAMbIK
13-unc-peTuHONAbl KbILWKbINABIH 6arinaHbiCybl xxaHe 6e3eynepdi emaey yLwiH Trimai Aapi 6onbin Tabbinagbl. KnuHukanslk 3eptteynepae [ AopymeHi
OeHreviiHe N30TPETMHOUHAI y3aK Mep3iMAi eHe Kbicka Mep3iMai kabblnaayablH KaFbIMChl3 8Ccepi xaHe Cyhek TiHi MeTabonvami oHbl NanganaHyabl
wekTengi. byn 3epTTeyne xacecnipimaik 6eseynepi 6ap nauveHTTepae [ AopyMeHi AeHreliHe N30TPETMHOMHMEH Tepanusnay acepi 3epaeneHsi.

BpicTtepi: byn 3epTTeyre Manatbs KanacbiHAarbl FbinbiMuU-3epTTey aypyxaHacbiHblH [JepMaTonorus KnuHukackliHa sxacecnipiMaik 6esey-
nep KIMHUKanblK AuarHo3bIMeH KernreH ToKCaH MaumeHT KaTbICTbl. OTKeH anga kaHganm ga 6ip xkyineni gepinepai kabbingaraH nauneHTTep 3eprtre-
yre eHrizinMegi. [l nepymeHi metabonuamiHe acep eTyLi kanbuuia, cinTini pocarasa MeH napaTMpeomaTbl TOPMOH KepceTKiTepiHAE KanbinTbl
XafgangaH aybITKyLWwbInbiFbl 6ap naumeHTTep Ae 3epTTeyre Kocbinmaabl. MauneHttep 120 Mr/kr )annbl MernLepriey MakcaTbiHAa U30TPETUHOUHHIH,
0,5-teH 1.0 mr/kr-Fa geniHri (neHe canmarbiHblH Gip KeniciHe) MenwepiH kabbingagel. MauneHTTepae 25-ruppokenaspymenHid D3 [25°(OH) vit D3]
OeHreviH eMaey angablHAa XaHe TepanusiHblH anTbiHLbI aibiHAa enLesi.

Hatuxeci: 3eptTeyre katbickaH 90 nauneHTTiH apacbiHaa 51 (56.7%) aiien, xaHe 39 (43.3%) epkek 6ongbl, xac AvanasoHbl 16 xactaH 50
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Xacka geviiH kypagbl (optawatganciagik), 23.55+5.58 xac. Ceri3 nauveHT 3epTTeydeH LWbiFbin kangbl. MauveHTTepae 25-rmgpokcugaspymer D3
OeHreii (opTawatgancisaik) emaeyre aenin 18.28+9.92 kypabl xaHe TepanusiHbiH anTblHWbI aibiHaa (p=0.000) 13.28+7.78 kypaabl.
KopbITbiHAbI: [1 AapyMeHi AeHreiHe N30TPETUHOMHHIH aFbIMCbI3 8Cepi xaHe cyiiek TiHi MeTabonuami eTkeHaeri 3epTTeynepae KepceTinreH.
Byn 3epTTey M30TpeTVHOMHMEH y3aK Mep3iMai TepanusgaH eTkeH nauueHTTepae 25-rmgpokcupepymeH D3 feHreni anTapnblkTan TemeHaedi
(p>0.000).
Herisri cespep: D gapymeHi, xacecnipimaik 6e3eynep, cynek TiHi meTabonuami

BJIUSIHUE 6-MECSIYHOM TEPAIIMU U30TPETUHOMHOM HA YPOBEHbD 25-TUPOKCUBUTAMUHA D Y MALIMEHTOB C
IOHOUECKUMMU YI'PSIMU
INoasoaxap Capau!, Ty6a Twoas Koka?, Cepnuis llenep, MNoabaen Xaxksepau®

'Kagenpa nepmaronornu, Yuusepcurer um. Muénto, Manares, Typrus
*Kadenpa pusndeckoit MeauIuHs! 1 peabunnranmu, Yausepcurer Cyray Mmam, Kaxpamarmapani, Typrus
*Kadenpa 6uocrarucruku, Yuusepcurer Kymxypuer, Cusac, Typuus

PE3IOME

Llenu: Yrpu - xpoHn4eckoe BocnanuTenbHoe 3aboneBaHne, HeraTMBHO BO3AENCTBYOLLEe Ha nunocebalenHbli KOMNIEKC KOXKW. MI30TpeTUHONH
3TO MPOV3BOAHOE COEAUHEHWE CUHTETUYECKOW 13-LMc-peTMHOEBON KUCMOTbl U ABNSEeTCs 3P(EKTUBHLIM NeKapcTBOM AN fedeHus yrpen. B
KMUHWYECKNX NCCIE[0BaHNSAX, HEraTBHOE BO3AENCTBIE AONITOBPEMEHHOTO Y KPaTKOBPEMEHHOTO Nprema U3oTPETUHOUHA Ha YPOBEHb BUTamuHa [l n
MeTabonmamM KOCTHOW TKaHW OrpaHUYMBaET ero Ucrnonb3oBaHue. B gaHHOM vMccnefoBaHny U3y4YeHo BRUsiHWE Tepanuy N30TPETMHOMHOM Ha YpOBEHb
BUTamuHa [] y maumeHTOB C IOHOLLECKUMMW YTPSMU.

MaTepuanbl M MetoAabl: B gaHHOM wccrnefoBaHUMM MPUHANO yvacTue AeBAHOCTO MauMEHTOB C KIMHUYECKMM [OMarHO30M HOHOLLEecKune
yrpu, kotopble obpatunuce B [lepmaTtonornyeckyto KnuHuky HayyHo-uccnegosaTtenbckon 6onbHUUbl Manatbu. [auueHTbl, koTopble NpUHUManu
Kakoe-nnbo CMCTEMHOe NekapcTBO B NpeabiaylleM Mecsue He Obinv BKMYeHbl B nccrnegoBaHmne. MNaumeHTbl ¢ OTKMOHEHUAMU OT HOPMbI B TaKuX
nokasaTensx, Kak KanbLui, wenoyHas docdarasa, n napatmpeouaHbii FTOPMOH, KOTOpble BMMSAIOT Ha MeTabonuam BuTammnHa D, Takke He Obinu
BKITIOYEHbI B uccnenoBaHue. MauueHTsl npuHumanu ot 0.5 go 1.0 Mr/kr (Ha oguH kunorpamm Beca Tena) A03bl M30TPETMHOMHA, C Lenbio obLuen
no3unposku 120 mr/kr. YpoBeHb 25-rmgpokcuButammia D3 [25'(OH) vit D3] y nauneHToB n3mepsnu nepes nevyeHnemM n Ha LeCTow MecsL, Tepanuu.

Pesynbratbl: Cpean 90 naumeHTOB, y4acTBOBaBLUMX B UCCNeAoBaHnm, 6b1no 51 (56.7 %) xeHLwmH, n 39 (43.3%) My>4nH, BO3PacTHOW AnanasoH
coctaBun ot 16 0o 50 neT (cpegHee tnorpelHocTb), 23.55+5.58 net. BocemMb nauneHToB BbIObINM U3 nccnenoBaHus. YpoBeHb 25-rmapokcuBuTaMmHa

D3 y nauneHToB (CpepHui + norpeluHocTb) coctasmn 18.28+9.92 no nevenuns n 13.28+7.78 Ha wecTon mecsy Tepanum (p=0.000).
3akntoueHue: HeraTmBHoe BNMSIHME M3OTPETMHOMHA Ha ypoOBEHb BUTamuHa [ 1 MeTabonmam KOCTHOW TKaHu Obln MokasaH B npeablayLumx
nccnegoBaHusx. [laHHOe vMccrnefoBaHue nokasarno, YTo ypoBeHb 25-rmapokcuButamMmHa D3 y naumeHToB, npollealwmx AoNroBPEMEHHY0 Tepanuio

N30TPETMHOUHOM 3HaunTenbHO cHuauncs (p>0.000).

KnroueBble cnoBa: ButamuH D, 1oHOWweckne yrpu, MeTabonm3m KOCTHON TKaHu

Introduction

Acne is a chronic inflammatory disease that affects the
pilosebaceous units of the skin. Increased sebum secretion,
abnormal follicular keratinization, microbial colonization, and
inflammation were thought to play a role in acne pathology
[1]. Isotretinoin is a systemically used retinoic acid derivative
that affects many factors that play a role in acne pathogenesis.
Isotretinoin has many adverse effects on various systems, most
commonly mucocutaneous adverse effects, as well as adverse
effects on the musculoskeletal system [2]. The most common
side effect of isotretinoin on the skeletal muscle system is
myalgia. Low back pain, arthralgia, osteoporosis and osteophyte
formation are rarely reported. In this study, 25-hydroxyvitamin
D3 [25’(OH) vit D3] levels in patients who used isotretinoin
for acne vulgaris diagnosis was investigated. We examined the
effects of isotretinoin on vitamin D metabolism.

Material and Methods

Ninety patients with clinically diagnosed acne vulgaris
who came to the Malatya Public Hospital Dermatology Clinic
participated in this study. Patients who had been using any
systemic drug for the previous month or who had any systemic
disease were not included in the study. Patients with abnormalities
in calcium (Ca), alkaline phosphatase (ALP), and parathyroid
hormone (PTH) levels, which affect vitamin D metabolism, also
were not included in the study. In addition, the pregnancy status
was precisely excluded by looking at b-hCG before treatment.
Patients who had a metabolic disorder related to vitamin D in
their history and were treated for vitamin D supplementation,
were not included.

The group of patients who were excluded from these
criteria and were volunteers were included in the study. Patients
were treated first with 0.5 to 1.0 mg/kg (per kilogram of body
weight) doses of isotretinoin, with the aim of total dosage of
120 mg/kg. Vitamin D levels were measured by immunoassay
technique. The patients’ 25°(OH) vit D3 levels were measured
before treatment and at the sixth month of treatment.

Statistical analyses were done by using SPSS Statistics
version 23.0. Consistency of the normal distribution of variable
was tested by Kolmogorov-Smirnov. For variables not showing
normal distribution, Wilcoxon (non-parametric) test was used
for dependent variables and a Mann-Whitney U test was used
for independent variables. To analyze the difference between age
and gender ANCOVA test is used. Statistical significance was
indicated at p<0.05.

Results

Among the 90 patients who participated in the study, 51
(56.7%) were female,and 39 (43.3%) were male, withanage range
of 16 to 50 years (mean =+ standard deviation) age, (23.55+5.58
years). Lesions appeared only on the face in 53 (58.8%) patients,
on both the face and the back in 27 (30%) patients, and only
on the back in 10 (11.1%) patients. Eight patients dropped out
of the study as they showed treatment incompatibility. The
patients’ (mean =+ standard deviation) 25°(OH) vit D3 level was
18.28+9.92 before treatment and 13.28+7.78 at the sixth month
of treatment (p<0.001). Normal value of 25°(OH) vit D3 is 20-
30 ng/mL according to our laboratory. Our group was normally
distributed by gender (p=0,347) and abnormally distributed by
age (p=0,01) (Table 1).
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Table 1 The descriptive data of the study group:

Mean (SD), min-max |P
Study group, N=91
Age 23.55 (5.58), 16-50 0.01
Gender 0.347
Female 51,56.7%
Male 39,43.7%
Vit D (ng/mL) 0.001
Before treatment 18.28 (9.92)
After treatment 13.28 (7.78)
Discussion

Acne vulgaris is a skin disease with chronic social and
psychological effects, which especially affects adolescent
individuals, and it has a multifactorial etiology characterized
by papules, pustules, cysts, and comedones on the skin [3].
Isotretinoin is a synthetic 13-cis-retinoic acid derivative and
an effective drug used in acne treatment [4]. The US Food
and Drug Administration approved the drug in 1982 [5]. The
pharmacological effect is accomplished by changing the lipid
composition of the skin surface by decreasing the sebaceous
gland size and production of sebum. Bacterial skin flora levels
decrease depending on changes in sebaceous factors. The most
common effect of the drug is on the mucocutaneous system
because it decreases sebaceous gland size. Mucosal dryness and
elevated triglyceride levels are observed in almost all patients.
Mucocutaneous adverse effects are challenging for patients but
do not require treatment cessation [6].

Although dietary vitamin A is required for normal growth
and development, long-term and high-dose use of vitamin A
derivatives (retinoids) may have undesirable effects on the
skeletal system. Although isotretinoin does not have any effect
on X-ray diffraction and bone mineral density measurements, it
has a direct inhibitory effect on bone turnover [7]. Isotretinoin
was shown to cause premature epiphysis closure in laboratory
animals [8]. Long-term and high-dose use of the drug can
cause hyperostosis and spinal ligament calcification similar to
that seen in diffuse idiopathic skeletal hyperostosis (DISH) [9].
The drug also is related to osteoporosis. A pronounced effect of
isotretinoin on bone mineral density was not observed with use
of one dose and short-term applications [4].

References

The importance of vitamin D has been increasing over
time, and it is the most widely studied vitamin in recent years.
Vitamin D was known to regulate calcium and bone metabolism,
and recent advances also showed that it has regulatory effects on
cell growth and differentiation of various tissues by means of
immunomodulation [10].

There are a limited number of studies in the literature
related to the long-term effect of isotretinoin on vitamin D.
In their study, 11 patients with cystic acne, Rodland et al [11]
observed a decrease in 1,25-dihydroxyvitamin D3 levels, but
they did not observe a pronounced effect on 25’(OH) vit D3
levels after three months of isotretinoin treatment. Ertugrul et
al [12] examined levels of vitamin D and bone metabolites in
50 patients with nodulocystic acne after isotretinoin treatment
for three months. At the end of three months of treatment, they
observed a significant decrease in 25°(OH) vit D3 and serum
calcium levels and an increase in 1,25-dihydroxyvitamin D3,
bone ALP, and PTH levels [13]. Trifiro et al [14] detected a
decrease in urinary levels of N-telopeptide of type I collagen (N-
Tx) level in urine of adolescents who underwent short-term use
of isotretinoin treatment. N-telopeptide of type I collagen exists
in all tissues because it consists of especially bone and cutaneous
tissue type I collagen, and N-telopeptide is a bone degradation
inhibitor in metabolic bone diseases [14].

It is recommended to avoid sunlight during the treatment
of isotretinoin. This also can lead to the development of
osteoporosis and the formation of fractures. Vestergaard P and
colleagues [15] showed that risk of fracture is not associated
with vitamin A analogue treatment.

Limitation of the study: The mean level of the vit D in the
study group was also low before the treatment. Our study group
includes premenopausal and postmenopausal women with a
wide range of age. These could also have affected the end result.

Conclusion

It was shown in recent studies that isotretinoin has an effect
on vitamin D and bone metabolism. In this study, we showed
that 25°(OH) vit D3 levels decreased significantly in patients
treated with isotretinoin in the long term. Bone biopsy should
be performed before and after treatment to detect any effect
of isotretinoin on bone metabolism and vitamin D levels. If
isotretinoin produces adverse effects, vitamin D supplementation
may be required to reduce the negative effects of the drug on
bone metabolism.
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