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Pesiome

AkTrHMYecknin Kepato3 (Actinic Keratosis — AK) npepctaBnseT coboi BHYTPUKOXKHYIO
nponudepaLmio rmcToNorMyeckn aTMNMYHbIX KEPAaTUHOLMTOB Ha yYaCTKaX KOXU, XPOHU-
YeCKr NoaBepPKEeHHbIX BO3LENCTBUIO YNbTPadUONETOBOrO N3NyUYEHUS.

JTio6o eanHNYHBIN ouar AK MOXXET UMETb OAWH 13 TPEX BO3MOXKHbIX MCXOMOB: CMOHTaH-
HasA peMunccms, CTabunbHOe COCTOsIHME oyara 6e3 NporpeccupoBaHns, TpaHchopMaL s B
in situ NN NHBa3UBHYIO MIIOCKOKIETOUHYIO KapLHOMY.

Bo3pacT, poToTnn (cBeTnas Koxa, CBeT/Ible r1a3a), akTMBHOE BPEMSANPENPOBOXKAEHME Ha
cBex<em Bo3ayxe (Mo npodeccroHanbHbIM NPUUYMHAM — MOPSKY, GepMepbl, CTPOUTENN 1
T. 4., WX NPOBEeAEeHNe JOCYra), aHApOoreHeTNYeCKasa anoneumsa MoryT paccMaTpumBaTbCaA
KaK OCHOBHble GpaKTOpbl prcKa Npv MOAO3PEHMM Ha 3/I0KAaUECTBEHHOR NEpPepoXaeHue.
KnnHurka AK npeumyLiecTBeHHO GOpMUPYETCA Ha OTKPBITbIX CONTHLYY yYacTKax Koxu. Oc-
HOBHble MPOABMIEHUA: LBETa OKPY»KaIOLLEN KOXN Cyxue, LWepoxoBaTble, MHOTAA NOKpPbI-
Tble KOPKOW, 3N1eMeHTbl Ha SPUTEeMaTO3HOM OCHOBaHMW. AK 4yacTo coueTaeTca C Apyrmmm
npusHakamu ¢GoTocTapeHus (renmofepmMmmumn) — COHEYHbIM 31aCTO30M, aKTUHUYECKM
nenTuro, mopwuHamu. iHorga AK TpygHO OTIMUUTb OT APYrvX rMnepKkepaTtoTuyeckmx
[O6POKaUeCTBEHHbIX COCTOAHUI (HanpuMep, NNXEHOUAHOro Kepatosa 1 ap.). O6bIYHO
AK He conpoBoxpfaeTtca Cy6beKTVBHbIMU *anobaMu, HO MHOTAa NPUCYTCTBYIOT 6ones-
HEHHOCTb " 3yA.

[narno3 AK yacto yctaHaBnvBaeTCa KIMHNYECKM, Ha OCHOBAHNMN TUMWNYHbBIX MPOABEHNN,
6e3 MOppONOrMyecKoro NOATBEPKAEHNSA, B CBA3M C YEM ITO COCTOSIHUE He MeeT 06s3a-
TeNlbHOW permcTpaumm B 6asax AaHHbIX. [lepMOCKONMA MOXeT NpefoCTaBUTb AOMOJSHM-
TenbHyo HbopMaumio. ECiv fruarHo3 KnnHWYeCcKkn He onpegenseTcsa Uiy ecTb Nogo3pe-
HMe Ha UHBa3MBHOCTb, HEOOXOAUMO NMPoBOANUTL Guoncuio AK ¢ nocneayLWUM rMcTomno-
rMYyecKUM UCCnefoBaHNEM.

OcHoBHas uenb neverHna AK — npodunaktuka 3nokayecTBeHHbIX HOBOOOpPa3oBaHWI, a
TaKXKe 3CTeTUYECKre NoKasaHUs 1 obneryeHrie Takux CMMNTOMOB, Kak 601e3HeHHOCTb 1
3yn. MeTogumkm neyeHus MoryT GblTb HaLlesieHbl HEMOCPEeACTBEHHO HA AeCTPYKLMIO ovyara
AK (KropeTax, KpuoTepanus), a TakKke MOryT OblTb HamnpaBJ/ieHbl Ha caHauuio «nonsa» AK
(Tonunueckme nekapcTBeHHbIe CpeacTa, poToauHammnyeckan Tepanms — OOT).
HekoTopble HaunoHanbHble PYKOBOACTBA pekomeHAytoT neveHre AK n nocnepyiowee
KNMHMYECKOe HabmnofeHve 3a MpOoJSieUYeHHbIMU MauMeHTaMM M3-3a COXPaHSoLWerocs
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3/10KaYeCTBEHHOr0 MOTEHLMaNa, Apyrue He HacTamBalT Ha 3TOM. PyTHHOe ob6s3aTesb-
Hoe neuyeHune AK Breyet 3a cobOI 3HaUUTENBHYIO Harpy3Ky Ha Bpayen obLeln NpakTKm
N Cneynann3npoBaHHYI0 1epMaTONOrMYeCcKyto 1 OHKOMOTMYEeCKYH0 NMOMOLLb, KOTOPble BO
MHOTMX CNyyasax neperpy>KeHbl AUAarHOCTUKON M NeYeHMeM pPacTyLlero Ymcna 3nokayve-
CTBEHHbIX HOBOOOPA30BaHUIN KOXMU.

HacToswwmin maTepuan NoAroToBIEH C LieNbio NPeoCTaBNIeHNA BCECTOPOHHeN nHbopma-
LUK MO 3NUAEMUONIOrN, NAaToreHesy, KIVHKKe, AnarHoCTUKe 1 neveHnto AK anda Bpayen-
[LepMaTOJI0roB, OHKONOrOB, KOCMETOJIOrOB, a TakXKe APpYrvX CNeumnanncToB, Tak Uin nHaye
CTanKMBaKLWUXCA ¢ npobnemamu 3Toro 3aboneBaHus.

KnioueBble cnoBa: aKTUHUYECKUI KepaTo3, CKBAaMO3HO-K/IeTOYHasA KapuMHOMa, none
KaHLepu13auum, HemenaHOMHbIE paKy KOXKK, IepPMOCKOMNMA
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Abstract

Actinic keratosis (AK - Actinic Keratosis) is a common skin disease characterized by the
proliferation of atypical epidermal keratinocytes due to prolonged sun exposure in
susceptible individuals. Any single AK lesion may have one of three possible outcomes:
spontaneous remission, stable lesion without progression, or transformation to squamous
cell carcinomain situ orinvasive. The risks of malignant progression of AK, according to different
sources, vary widely, from 0.075-0.096% per year, which is approximately 1% at 10 years,
to 10% over 10 years; there are publications that insist on the figure of 16% per year.

Age, phototype (fair skin, light-colored eyes), outdoor activities (for professional reasons
such as sailors, farmers, builders, etc., or leisure activities), and androgenetic alopecia
can be considered as the main risk factors for suspected malignant degeneration. The
prevalence of AK, like basal cell carcinoma and squamous cell carcinoma, is generally
higher in geographic regions with intense solar radiation, but the specific pathogenetic
factors associated with the transformation of AK to squamous cell carcinoma are unclear.
Clinical manifestations of AK predominantly occur on sun-exposed areas of the skin. Main
manifestations include the dryness of lesions, rough texture, sometimes even crusty,
with color of surrounding skin and an erythematous base. AK is often combined with
other signs of photoaging such as solar elastosis, actinic lentigo, wrinkles. Sometimes
AK is difficult to distinguish from other hyperkeratotic benign conditions (for example,
lichenoid keratosis, etc.). Typically, AK is not accompanied by subjective complaints, but
pain and itching are sometimes present.
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The diagnosis of AK is often made only clinically, based on typical manifestations, without
morphological confirmation, and therefore this condition does not have mandatory
registration in databases. Dermoscopy may provide additional information. If the
diagnosis is not clinically evident or there is a suspicion of invasiveness, it is necessary to
perform an AK biopsy followed by histological examination.

The main goal of AK treatment is the prevention of malignancy, as well as aesthetic
indications and relief of symptoms such as pain and itching. Treatment methods can be
aimed directly at the destruction of the AK lesion (curettage, cryotherapy) and also be
aimed at the sanitation of the AK "field" (topical drugs, photodynamic therapy - PDT).
Some national guidelines recommend treatment of AK and clinical follow-up of treated
patients due to persistent malignant potential, while others do not insist on this. Routine
mandatory treatment of AK entails a significant burden on general practitioners and
specialized dermatological and oncological care, who are overwhelmed by the growing
number of skin malignancies.

This material has been prepared with the aim of providing comprehensive information
on the epidemiology, pathogenesis, clinical features, diagnosis, and treatment of AK
for dermatologists, oncologists, cosmetologists, as well as other specialists who may
encounter this disease in their practice.

Keywords: actinic keratosis, cutaneous squamous cell carcinoma, field cancerization,
non-melanoma skin cancers, dermoscopy, skin biopsy

B BBEOEHWNE

AkTHUYecknin KepaTo3 (Actinic Keratosis — AK) — pacnpocTpaHeHHoe 3aboneBaHue
KOXM1, XapaKTepusytolleeca nponndepauyen aTunmyHbIX nMaepManbHbIX KepaTuHOUU-
TOB BC/IefCTBYE ASIMTENIbHOIO NPebbiBaHMA Ha COJHLE Y BOCMPUUMUMBBIX v, Jllo6oi
efVHNYHbIN oyar AK MOXeT MMeTb OfMH U3 TPeX BO3MOXHbIX NCXOMOB: CMOHTaHHaA pe-
MUCCUA, CTabUbHOE COCTOAHKE oYara 6e3 nporpeccmpoBaHnd, TpaHchopmaLma B in situ
WAV NHBa3UBHYIO NIIOCKOKIETOUHYIO KapLuuHomy [1, 2, 12]. PucKkm 310KayecTBeHHOro Npo-
rpeccupoBaHuna AK, MO AaHHbIM pa3sHbIX NCTOYHMKOB, B 3HAUUTENbHOW CTENeHn Bapbu-
pytot ot 0,075-0,096% B rof, uto coctasnaeTt npumepHo 1% B 10 neTt, go 10% B TeyeHne
10 net; ectb NybnvKaumu, B KOTopbix durypupyet undpa 16% s rog [2, 12].

PacnpoctpaHeHHocTb AK, Kak 11 6a3a/lbHOKIETOUHOMO paKa KOXN 1 MIOCKOKIETOYHO-
ro paka, 06blUHO BblLLE B reorpadnyeckmnx perMoHax ¢ UHTEHCMBHbBIM COSTHEYHbIM M3Jyye-
HMeMm, OfHaKO KOHKPETHble MaToreHeTuyeckre GpakTopbl, CBA3aHHbIe C TpaHChOpMaLnen
AK B NIOCKOKNIETOYHYIO KapLMHOMY, A0 HAaCTOALLErO MOMEHTa He ACHbI [14].

EavHnuHble oyarn AK MoryT 6bITb COBEPLUEHHO 6e3BPefHbIMY U UMETb NILLb KOCMe-
TUYecKne NocnefcTBuA ANA nauneHTa, BMecTe C TeM 3/10KayecTBeHHan TpaHchopmauma
3TOrO COCTOAHMA MMeeT AOCTaTOUHYI0 JOoKa3aTenbHy 6a3y, nostomy AK Heobxoaumo
BCerga paccmaTpubaTb € TOUKM 3pEHUA NPeALecTBeHHNKA NHBA3NBHOM MNOCKOKNETOY-
How KapunHombl (SCC — Squamous Cell Carcinoma) [11]. AK Hapagy ¢ HemenaHOMHbIMU
pakamm koxun (NMSC — Nonmelanoma Skin Cancer) aBnaetca ¢akTopom pucka passButua
3/10KayecTBeHHOM menaHomMbl (MM - Melanoma Maligna). bonee yem y 40% nauneHToB C
AVArHo30M MHOXeCTBEHHbIX oyaros AK B aHamHese B TeueHue nocnepyowmx 5-11 net
peructpupytotcs NMSC 1 MM [13]. Ocobas KaTeropua NauMeHTOB C TPaHCMIaHTauuen
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napeHX1MMaTo3HbIX OPraHoB (nerkue, Noukm) n cepgua. /13-3a UMMyHoCynpeccmm pucku
pa3sutma SCC n3 AK Bo3pacTatoT y HUx 6onee yem B 5 pas [2].

B SMNMMOEMNONOIMA AKTUHNYECKOTO KEPATO3A

onnageMmonornyeckme ceegeHna no pacnpoctpaHeHHocTn AK orpaHnyeHbl B OCHOB-
HoMm JaHHbiMK 13 CLLA 1 ABcTpanun. OCHOBHasA NpUYMHa B TOM, UTO B 60NbLUMHCTBE CTPaH
MMpPa 3TO COCTOAHUE He NOAEXNT 06:A3aTeNIbHON rMCTONOrMyeckon sepudukaLmm, a no-
3TOMy He peructpupyetca B 6a3ax AaHHbIX CUCTEM 3paBOOXpPaHeHusA. Kpome Toro, yxe
BbiABNIeHHble cslyyan AK He nMetoT 0653aTeNbHOro XapakTepa OTCNIEXMBaHNA C TeYeHneM
BpemeHu [41]. AK npepacTaBnaeTt cobon Hanbonee pacnpoCcTpaHeHHbIN AepmaTonormye-
CKW anarHos y nuuy =45 net B CLUA; eXerogHo ¢ 3TM AMarHO30M KIVHWKKN noceLlatoT
5,2 munnnoHa yenosek. Yncno nponeyeHHbix cnyvyaes AK Ha 1000 nauMeHTOB B yupex-
AeHVAX 3gpaBooxpaHeHma Bbipocno ¢ 2007 no 2015 r. Ha 14,6% (c 917,2 po 1051,1), uto
ABNAETCA APKOW fEeMOHCTpaLMel pacTylwen pacnpocTpaHeHHOCTU 3Toro 3aboneBaHuA
[38-40]. B EBponenckom pervoHe, a3maTckmx CTpaHax eCTb INLWb HECKOJIbKO UCCnefoBa-
HUI no 3abonesaemoctn AK, nHpopmMaumm 13 ctpaH APPUKAHCKOro KOHTMHEHTa 1 KO-
Hou AmepunKku HeT [9, 10].

B wnccnepoBaHuu, nposegeHHoMm B HOKHOM Yanbce, cpeau nauMeHTOB (BO3pacT
>60 neT) yactoTta pernctpaumm AK coctasmna 149 cnyuaes Ha 1000 yenoseko-net [42].
YacToTa 3a6oneBaemoctun AK gocturana 60% y aBCTPanunCcKnx pecrnoHAeHToB, Y KOTOPbIX
B aHaMHe3e y»Ke 6bln Korga-To guarHoctuposaH AK [43].

MakTopbl prcka pa3sutma AK n SCC XopoLLo n3yyeHbl:

BO3fewncTBMe ynbTpaduoneta;

HUu3Kune pototunbl Koxu (I-11);

NPEeKIOHHbIN BO3pPacT;

reHoZepmaTto3bl (Hanpumep, aNNAePMOonn3, Kcepogepma);

XPOHMYEeCKOoe BOCManeHue;

BO3[eNCTBME HEKOTOPbIX TOKCUYHbIX BELLECTB (Hanpumep, MbllUbAK, CMONa);

MY>CKOW non;

UMMYHOCYNpeccus (ATporeHHoe nnm ocCHoBHoe 3aboneBaHue);

HPV-nHbekuma (anckytabenbHblli O HacTosALero MoMeHTa dpakTop) [122].

Bo mMHorumx nccnenoBaHumAx 6bino NoOKasaHo, UTto perucTpauma AK 3HaumTenbHo yBe-
nuumnBaeTca ¢ Bo3pactoM. AK y feTein BCTpeyaeTca pefko, 3a NCKIOUYEHNEM HEKOTOPbIX
reHoZlepmaTto30B, MpefpacnonaraLmnx K paky KoXu, Takux Kak anbOVHN3M UK MUTMEHT-
HaAa Kcepopepma [20]. banTnmopckoe nccnegosanHue (1375 naumeHToB) Nokasano 5-Kpat-
Hoe yBennuyeHue yactoTbl AK y naumeHToB B Bo3pacTte oT 70 4o 79 neT no cpaBHEHMIO C
nauneHtamu B Bo3pacte ot 50 go 59 nert [44]. [ipyroe, HemeuKoe nccnegosaHue (90 000
naLneHTOB) NMPOAEMOHCTPMPOBAso 4-KpaTHoe yBennyeHme puckos pa3sutmua AKy nuu B
Bo3pacTe oT 61 go 70 net no cpaBHeHMIo ¢ obuien nonynauunen [45].

Y MyxuumH knuHuka AK dopmmpyetca vaule. B HemeuKom nonynAauMoHHOM nccneno-
BaHWM pUCK pa3Butma AKy My>KUnH 6b11 MouTK B 4 pasa Bbille MO CPAaBHEHUIO C XKEHLLN-
HamW, Y HUX TaKkXe B 3 pa3a Bbille BEPOATHOCTb Pa3BUTUA OBLUMPHbBIX MHOrOOYaroBblxX
nospexgeHun (=10 ouaros AK). 310, cKopee Bcero, CBA3aHO C reHAepPHbIMU pa3nnymnsa-
MU B NOBeAEHYECKMX CTepeoTmnax AONroCPOYHOro npebbiBaHMA Ha COMHLE, NpuBep-
MEHHOCTM K NCNOMb30BAHUIO 3aLMTHbIX CPEACTB 1 MeP, @ He C BPOXKAEHHOW BOCMPUMM-
YnBOCTbIO [44, 46-52].

«[dlepmatoBeHeponorua Kocmetonorusa», 2024, tom 10, N 1 13



AKTVHNYECKMIN KepaTo3: GaKTopbl PUCKa, KIIMHNKA, ANArHOCTMKA, ledeHne. YacTb |

KnuHunuyeckne nposasneHna AK GopmmnpyoTca NouTy NCKNIOUYUTENIbHO B MECTax XPOHU-
YeCKoro BO3[1eCTBMA COTHEYHOTO M3/TyUeHNA — Ha KOKe rofiIoBbl, 1LQ, ThIIbHOWN NOBepX-
HOCTK KucTen n npegnneunn [53-56]. MNMpoasneHna AK pernctpupyotca Ha Koxe nvua
B 18 pas3 ualle No CpaBHEHMIO C KOXKel TynoBuLa U KoHeuyHocTen [53]. Mo gaHHbIM no-
NynALMOHHOro UCCefoBaHsA, NpoBeAeHHOro B Hugepnanaax, aHaporeHeTnyeckas ano-
neuuna NPOABMHYTbIX CTaAUNA Y My>KUMH cnocobHa yBennuutb 3aboneBaemoctb AK 6onee
yem B 10 pa3 [52].

Camble 3HaumMTeNbHble pUCKK pa3BuTia AK nMeloT niua Co CBETION KOXeW 13-3a KX
BbICOKOM BoCnpuumumsoctn K UV-usnyuenuio [45, 47,48, 52,57, 58]. B MynbTMLeHTPOBOM
(8 eBpoOMeNCKMX CTPaH) NccnefoBaHUM Clyyall — KOHTPOMb KOHCTaTUpoBanu 9- u 4-kpat-
Hoe yBenunyeHne puckos pa3sutua AKy nHamnsngyymos c | n Il dototunamm no Outuyna-
TPUKY COOTBETCTBEHHO [57].

Pazsutme AKn SCC Hanpamyto CBA3aHO C KONNYECTBOM KyMynATUBHOro UV-nsnyueHus,
KOTOpOe YeNioBeK UCMbITbIBAET B TeueHye cBoel »Ku3Hu [59-61]. HeogHokpaTHO 6b110 No-
Ka3aHo, YTO MHTEHCUBHOCTb U XPOHU3aLMA BO3LENCTBMA COMHEYHOrO N3MTyYeHNA BAmsAeT
Ha 3aboneaemocTb SCC (HaceneHue, XuByLee 6nmKe K SKBaTopy, Nofeepratotca 6onb-
wemy Bo3gencTeuo UV-n3nyuyeHuns), OgHaKo KOHKpeTHble naToreHeTmyeckne $Gaktopsbl,
cBA3aHHble ¢ TpaHcpopmaumein AK B SCC, He AcHbI fo cux nop [14, 61-64]. bbino Takxe no-
KasaHo, uyto npodeccun, cBA3aHHble C BbICOKON UHTEHCMBHOCTbBIO eXXefiHEBHOrO npebbl-
BaHMA Ha OTKPbITOM BO3A4yXe, MOBbILAKT YPOBEHb aKTMHNYECKOTO NOBPEXAEHNA KOXM
[57, 60, 65, 66].

Prnckn AK n SCC 3HaumTenbHO yBENMUMBAIOTCA Y ML, C UMMYHOCYNpeccren, u B nep-
BYI0 ouepefib y peLnMeHTOB TPaHCMIaHTaTOB COMMAHbIX OPraHOB MW NaLMEHTOB C XPO-
HUYECKUM NUMPOLIUTapHbIM Neko3om [67-70]. CHUKeHMe MMYHHOTO Hafi30pa NpuBo-
OVUT K KIETOYHOMY OHKOreHe3y B KOXe 1 npefpacnosaraet K pa3BuUTUIO KIIMHUKKU Nond
KaHuepwm3sauum (FC - Field Cancerization) [10]. YpoBeHb pacnpocTpaHeHHOCTH NposBIe-
Hu FCy Takmx nauneHToB cocTaBnsAeT 17%, mesa TEHAEHLUMIO K POCTY MO Mepe yBennye-
HUA NPOJOMKUTENBHOCTN UMMYHOCynpeccuu [71]. Bbino nokasaHo, YTo y peLunmneHToB
TPaHCMIaHTaHTOB CONUAHBIX OPraHoOB, MMetLMX NposaBaeHna FC, BepoATHOCTb pa3BMTUA
SCC B 4 pa3a BblLe NO CPaBHEHMIO C Temu, KTo umeeT KnuHuky AK 6e3 FC [71]. Uccnepo-
BaHMI, oueHmBaowmnx FCy naumeHToB ¢ XpOHUYECKM TUMbOLIMTapPHbBIM NEIKO30M, B Ha-
CTOALLMI MOMEHT HeT, Ho pucku pa3sutua SCCy HUx B 5-8,6 pa3a Bbllle, KaK 1 NokasaTtenu
YacTOTbl peLnanBoOB, MeTacTa3oB 1 cmepTHocTK oT SCC [72-78].

B AKTUHUYECKNI KEPATO3 N PUCKIW PA3BUTUA PAKA KOXI

Y nauueHtoB ¢ AK prck obHapyxeHusa paka KoxKu B TeueHue 10 neT HabniopgeHums
B 5 pas3 Bbile MO CPaBHEHWIO C KOHTPONbHOM rPYNMnoi. PUCKn AOCTOBEPHO BO3pacTatoT y
naumneHToB nocse 59 net. Kpome Toro, yctaHoBneHa npamas cBA3b mexay AK 1 passutnem
KaK KepaTUHOLMTapPHbIX, TaK Y MeNaHOoLMTaPHbIX 310KayeCcTBEHHbIX HOBOOOPa3oBaHMNM
KOXM (YacToTa perncrpaumm «nepeHeceHHoro paka Koxm» y nayneHTos ¢ AK coctasnsaeT
12,8% no cpaBHeHwMto € 1% B rpynmne KOHTPOJA C OTHOCUTENbHbIMY pycKamm ana SCC-7,7,
95% AW 6,7-8,8; BCC — 4,4, 95% [N 4,1-5,0; MM - 2,7, 95% O 2,1-3,6) [19].

B Heckonbkunx nccnenoBaHmax Obina NpefnpuHATa NOMbITKa OLEHUTb PUCK NEPepoX-
neHva AK B nHBa3suBHyto KapuuHomy. Quaedvlieg PJ. et al. (2006) nposenu cuctematu-
YecKuii aHanm3 nuTepaTypbl, UTOObI MOMOYUb KIVHULMCTaM OTANUYNUTL «xopowunii» AK ot
«nnoxoro». [ina oueHkn ckopoctu TpaHchopmaLmm 6bino otobpaHo 12 ctaten (7 obuimx
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0630p0B, 3 NPOCNEKTUBHbIX NCCNIeAOBaHNA U 2 PeTPOCNEKTUBHbBIX UccnefoBaHus). Cpeaun
NPOCMEKTUBHbIX NCCNIef0BaHWI B NePBOM COO6LLIaNoch 0 TOM, YTO pUCK TpaHchopmMaLmm
AK B nHBasmeHyto SCC 3a 1 ropg coctaBnaet okono 0,1% [22]. Bo BTopom Te e aBTOpPbI
M3yy4anu CKOpoCTb CMOHTaHHOW perpeccun AK, a Takxke ckopocTb TpaHcdopmaumm B SCC;
nonyyYeHHble pe3ynbTaTbl 4EMOHCTPUPOBANN CKOPOCTb TpaHchopmaumm — 0,24% [23].
B TpeTbem oueHmBanacb yactota pa3sutua BCC n SCC y naumeHToB Kak MUHUMYM ¢ 10
ouaramu AK; 3ab6oneBaemocCTb Npu 3TOM KOppenmpoBana ¢ BO3PacToM MaLMeHTOB 1 COo-
ctaBuna 4,16 n 3,2 Ha 100 000 yenoBeKo-N1eT COOTBETCTBEHHO [24].

B uenom, no gaHHbIM nuTepatypbl, puck nporpeccnposaHna AK B nHeasmsHyto SCC
LANA JaHHOro nopaeHus coctaendaeT ot 0,025% o 20% B rog [20]. Glogau R.G. (2000)
Ha OCHOBEe 3KCTPaNoNALUN UMEIOLLMXCA AaHHbIX NPeAMnoNoXn, YTO PUCK TpaHchopma-
umnmn coctaBnaeT nopagka 8% B roa [12]. OgHako Bnocneactsum Criscione V.D. et al. (2009)
Habntopganu rpynny u3 169 naureHToB, NOAaBNAALMM 60/IbLIMHCTBOM 13 KOTOPbIX Obinn
MY>KUnHbI (95%) co cpepHM Bo3pacToM 68 net. CpeHWIN CPOK HabnogeHnsA cocTaBun
42 mecAua, cpefiHee KonmyecTBo 0b6cnefoBaHU y Kaxkaoro naymeHTa — 7 (ot 2 go 16). O6-
Lee KonnuecTso HabnoaeHun — 7784 cnyyas AK, B 411 13 Hux 6bina npoBefeHa broncus.
lMcTonornyeckre pesynbTaTbl NoKasanu, uto 122 (30%) cnyyas 6biv NIOCKOKNETOUHbIMY
KapumHomamu (91 nHeasmeHaa 1 31 in situ), 76 6uoncuin Boiasunu BCC. HakoHew, prck
nporpeccrpoBanma AK B nHBasmnsHyto SCC coctasmn 0,39% (95% AN 0,26-0,57) uepes rog
n 1,97% (95% W 1,58-2,47) yuepe3 4 roga. OTOT NOKa3aTesb Bbllle 0XKMAAEMOro Nno cpas-
HEeHMIO C APYrMMUN M3BECTHbIMWN AaHHbIMU. B NpoTMBOBEC 3TOMY McCnefoBaHNe, NpoBe-
feHHoe B KBmHcneHae (ABCTpanus), NpOAEMOHCTPUPOBANO BbICOKNIA YPOBEHb perpecca
y NauuneHToB ¢ pacnpocTpaHeHHbIM AK. YpoBeHb perpeccun B 29% cnyyaes Habnoganm
npwu orpaHnyeHHbIX dopmax AK, Toraa Kak Ana pacnpocTpaHeHHbIx Gopm 3Ta Ludpa Bo3-
pacTana fo 74% B TeueHue 12-mecauyHoro HabnogeHua. Cpean perpeccmpyowmx ciyya-
eB AK peuunaunsbl Habnoganuce B 15% cnyyaes, YTO CBUAETENbCTBYET O BbICOKOW TPaHC-
bopMaLMOHHON aKTUBHOCTU 3TUX NopakeHun [26]. Hu3kuii ypoBeHb pucka TpaHcdop-
Mauun AK He GnaronpuATcTByeT YacTol 1 Tem 6onee cructemaTnyeckorn buoncum B ovare.

B NMOHATUE NONA AKTUHNYECKOIO KEPATO3A

KoHuenuma nona kaHuepusauyum FC 6bina Bnepsble npeasoxeHa Slaughter D.P. et al.
(1953) pna snuTenmanbHbIX TKaHel, OKpy»KatoLmnx opodapuHreanbHble KapuuHombl [33].
ABTopbl 06cnefoBanu 782 ciyyas MIOCKOKNETOYHOrO paka POTOrIOTKM 1 BbIABUAN Na-
TONOTMYECKYI0 aTUMNNIO B KIMHUYECKM HOPMAJbHO BbIFMAAALMX MPUAEraoWwmnx TKaHAaX.
Bblno nokasaHo, UTo BNOCNEACTBUN B STUX 00NACTAX BO3HUKANIM MHOXECTBEHHbIE HOBblE
BTOPMWYHbIE OMYXOJNK, KOTOPble KIMHWYECKN yKa3biBanu Ha peuunams Onyxosu, HO Ha ca-
MOM fefie Obiny BTOPbIMU NepPBUYHbIMYK onyxonamu. Ha knetouHom yposHe FC npefcTas-
nAeT cobol POCT MyTaHTHOMO KJIOHa, KOTOPbI CO3[aeT Nosie KeTOK, NpeapacrnoNioXeH-
HbIX K nocnepytowemy pocty onyxonu [34]. C momeHTa cBoero co3faHua KoHuenuma FC
nonyynna LWmpoKoe pacnpocTpaHeHve 1 Npy ApYrux IoKanu3auumsax, BKoYasa pak Bynb-
Bbl, FOJIOBbI U LWeW, LWEeNKN MATKMN, MONTOYHOW »Kenes3bl U TONCTON KULLKK [34].

Kak oka3anocb, Hanbosnee nosHo noHATne FC packpblBaeTcA Ha NprMepe OTKPbITbIX
YUYaCTKOB KOXW, NOLBEPXKEHHbIX XpOHUYeckoMy Bo3gencTeuo UV-usnyuyeHus. Obnactu,
BoBneyeHHble B dopmupoBaHue FC, UMeloT KaK KIMHUYEeCKre, Tak U CyOKnnHnYecKune
NPU3HaKMN aKTUHUYECKNX MOBPEXAEHWI 1, CllefoBaTeflbHO, MOABEPraloTCA BbICOKOMY
puUcKy pa3sutua MHoxecteHHoro SCC. DopMupoBaHme KNIMHUKU MHOXecTBeHHoro SCC
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KOXW NPUBOANT K POCTY 3ab0neBaeMoCTy, a TakKe K POCTY MHOTOKPaTHbIX XMpypruye-
CKMX MaHUNYNAUURA, YTO HEM3MEHHO CKa3blBAaeTCA Ha PAacXOA4HOWM YacTu 34pPaBOOXpaHe-
Hua [35, 36].

TouHas nageHTndmkauymsa AK ¢ npusHakamu FC umeeT nepBocTeNeHHOe 3HaYeHne, No-
CKOJIbKY OHa BbIAIB/IAET NaLMeHTOB, KOTOpble MoABepraTca HanbonbLuemy pucky Gopmu-
poBaHuA MHOXecTBeHHOro SCC KoXW, @ 3HauuT, HanbonbluemMy PUCKY Pa3BUTKA MIOXMX
MNCXOA0B, CBA3AHHbIX C 3aboneBaHuem [37].

HecmoTpsa Ha umetowmeca gaHHble, NOATBEPKAAOLNE BaXKHOCTb NCC/Ief0BaHUA OYa-
ra KaHuepuvsauum ana guarHoCTUKK, NPOrHO3UPOBAHMA 1 BblOOPa pPauUMOHANbHOM TaK-
TUKM neveHuna AK, cTaHgapTM3MpOBaHHOe onpefeneHne NoHATAA NONA akTUHMYECKOro
KepaTo3a [0 HacToALero MomeHTa otcytcTeyeT. O ueM CBUAETENbCTBYET OTCYTCTBUE OT-
LenbHoro kopa-pybpudrkatopa B MKB-10 gna AK n FC. OgHako y nayueHnTos ¢ FC naTo-
NOrnYecKni NpoLecc NpoTeKkaeT NHaye, YeM Y NaLMeHTOB C MHOXKECTBEHHbIMW AUCKPeT-
HbiMK ovaramu AK. HejocTtaTouHoe NoHMMaHKe npobniem nonen KaHuepusaumnm Ha Koxe
MO>KeT OLIMOOYHO NPMBECTM K HEaleKBaTHOMY NleYeHMIo NaLMeHTOB, KOrAa 3TW NauueHTbl
TpebytoT 6onee arpeccnBHOro NOAXoAA.

CyluecTByeT HECKOMbKO onpefeneHuni, OTHOCALMUXCA K KoxHoMmy FC, B 6onbLunHCTBE
N3 HYX Hannuune Cy6KNMHNYECKOro MyTUPOBaHHOTO MNONA ABNAETCA onpeaenaLMm npu-
3HaKoOM 3Toro coctoAHuA [32, 79-82]. OueBnHO, YTO CYOKNNHMYECKaa aTUnma, UHGYL M-
poBaHHaa UV-n3nyuyeHnem, okpyxaeT Buagnmble yyactkn AK 1, BepoAaTHO, npefLuecTeyeTt
NX Pa3BUTUIO, HO 3TO UMEET NLWb OFPAHMNYEHHYIO KIMHUYECKYIO LIeHHOCTb, MOCKOMbKY
ana gnarHoctnkn FC notpebyeTca BbINOMHNUTL G1OMNCUI0 KOXI. TakxKe HEBO3MOXHO onpe-
LEennTb rpaHunLbl nona 6e3 BuanMbIx nprusHakos AK.

KonnekTre aBTOpoB NpoBen 0630p 1 3KCNEPTHYIO OLLeHKY cTaTeld, NogpPo6HO onuchl-
BaloLMX XxapakTepuctukm nona AK. B o6wwein cnoXXHOCTV B 32 0630pHbIX CTaTbAX U 47 opu-
rMHaNbHbIX UCCefoBaHUAX ObIIM NPeaCcTaBeHbl JOKa3aTeNbCTBA Bbl3BaHHbIX COMTHLEM
MOJIEKYNAPHDBIX (B TOM UMCe reHeTUYEeCKMX U MMMYHONOTMYECKIX) U TMCTONOMMYECKNX
N3MEHEHWI KOXM B MOABEPXEHHbIX BO3AENCTBUIO COMHLA y4vacTKax, nopakeHHbix AK
(tabn. 1) [32].

OpHako pocTynHas nutepatypa Obina NpusHaHa HeJOCTaTOUHOW ANA KNMHUYECKOro
onpepeneHnsa nons AK. B xoie peTpocneKkTMBHOIo ayaunTa Obinn oLeHeHbl BUgMMble Npu-
3HaKu conHeyHoro nospexaeHua y 40 naumeHToB ¢ AK. 1o MHeHWIO SKCNepToB, TeneaH-
rMaKTasuu, atpodura U HapyLLeHWA NUTMEHTaLUM CYUTANINCh KHAAEXHBIMU U OYeHb Ha-
LEeXHbIMW» nHAMKaTopamu nona AK, Torga Kak CMMNTOM «HaxkgauyHomn Gymaru» cumtanca
«YMePEeHHO HafleXKHbIM» MHAMKATOPOM. ITO NCCefloBaHMe BbIABUIIO 3HAUMTENbHbIV MPO-
6en B JOoKa3aTeNnbCcTBax AnA KnnHuyeckoro onpegeneHus nona AK. MNoatomy 6bino npeg-
JIOXEHO NCNONb30BaTb KNMHNYECKoe onpeaeneHne Nona KaHuepunsaymm, OCHOBaHHOE Ha
BbIABNIEHUN BUOUMbIX NMPU3HAKOB CONIHEYHOIO NOBPEXAEHUA, KOTOPbIE, MO NX MHEHMIO,
ABNATCA HAEXKHbIMY UHAMKATOPaMM MONeBON KaHLepr3aLmum 1 MOryT NOMOYb B BblOO-
pe paumnoHanbHoro nevenua AK (puc. 1) [32].

Opyrvue npepnoxeHHble onpepeneHunsa FC TpebytoT Hanmuma B aHamHe3e SCC B ak-
TUHNYECKN noBpeKaeHHOM ouare [82, 83]. be3ycnoBHO, BMAUMbIE N3MEHEHUA B ovare
MMEIOT NepBOCTENEHHOE 3HAaUEHNE, HO HEOOXOANUMOCTb aHaMHecTUYecKom nctopumn SCC
MOXeT UCKNounTb nauymneHToB ¢ FC, y KoTopbix elle He pa3sunca nepsbin cnyyvan SCC, a
3HAYUT UCKITIOYNTD 3TUX MNALMEHTOB U3 rPYNMbl BbICOKOrO PYCKa U INWNTb NX afeKBaTHO-
ro nevyeHwus.
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Ta6nuua 1

OCHOBHbIE NMoNoXKeHUsA (MoNeKyNApHbIe, UMMYHONOrNYecKne, reHeTnYecKune, rucronornyeckme,
KNVHUYecKue), onpegensawwme NoHATHE «none KaHuepusauyun» npu AK, B3aTo us [32] c usmeHeHnamun
Table 1

The definition of the AK field from a molecular/genetic/immunological, histological and clinical
perspective, taken from [32] with modifications

Tun pokasatenbcrTBa | OCHOBHbIE NOJIOXKEHVSA

—  UV-uanyueHvie vHAyUMpyeT KacKaj MOJNEKYAPHbIX CUFHaNbHbIX peakuui Ha
KJIETOYHOM YPOBHe, KOTOpble Bbi3blBalOT BOCMANEHNE, IMMYHOCYTNPECCUto, Ha-
pyweHue anonto3a n abeppaHTHylo AnddepeHUMpPOoBKY KepaTvHOLMTa, YTO
NPVBOANT K MyTareHesy 1 KaHLeporeHesy;

—  MyTauuun 1 N3MeHEHNS B IKCMPECCUI FEHOB, YUaCTBYIOLLMX B MPOLeccax MyTare-
Hesa 1 KaHLeporeHesa (Hanprmep, reHOB-CyMpPeccopoB OMyXOel, Yalle BCero

MonekynsapHble / p53), 4acTo MPOUCXOAAT Ha y4acTKax, MOABEPKEHHbIX BO3AENCTBUIO COMHLA; 3TO
MMMyHonornyeckme / NPOABNEHNA KOHLIEMLNN, N3BECTHOW KakK «Mone KaHLuepusawmmny;
reHeTnyeckne — Mopdornornyecks HopmanbHble TKaHu (nogBepratomecs BO3LeNCTBUID COM-

HEYHOro W3slyyeHuns), oKpyxalolme ouvarn akTuHuyeckoro kepatosa (AK) un
nnockoknetoyHoro paka (SCC), 4acTo AEMOHCTPUPYIOT CXOAHYIO U3MEHEHHYIO
SKCNPeCCcro HEKOTOPbIX 13 3TUX FEHOB; 3TO MOXET CBUAETENbCTBOBATL O Cylle-
CTBOBaHWUW CBA3M MeXAY NepBOHAYaNbHBIMU MOMEKYIAPHBIMUA U3MEHEHUAMY,
NPONCXOAALMMM B OTAENbHBIX KNeTKax, 1 pa3sutnem AK nnm nnockokneToyHo-
ro paka

—  BC/ep 33 NepBOHaYanbHbIMU MOMEKYIAPHBIMIA U3MEHEHUAMN MOXHO OOHapy-
XKNTb FMCTOMATONOrMYECKNe N3MeHeHUs, XapakTepHble ans AK;

—  TUCTOMATONOMMYeCcKne U3MEHEHUA BKIOYAlOT B CebA CKOMMeHMe aTUMMYHbIX
3aNUAepManbHbIX KePaTUHOLMTOB C KPYMHbIMU MAepXPoMaTYeCKUMK U Meo-

[ucTonornyeckne MOPPHBIMU AAPaMU, HEKOTOPbIE U3 KOTOPbIX HAXOAATCA B MUTO3E;

—  3HauuTeNbHble TUCTONOrMYECKNe WM3MEHEHWA, Mpeanonarallwme o6WupHbIe
npefonyxonesble N3MEHEHNA, YaCcTO NPUCYTCTBYIOT B MOBPEXKAEHHON CONTHLIEM
KOXe, npuneratowen K BuanMbIM nopaxeHnam AK, 4to faet AononHUTeNbHble
[lOKa3aTenbCTBa Mo KaHLepr3aLmnm» 1 KOHTUHYYMa* 3aboneBaHns

— Bugumble ouvarn AK uale Bcero HabnogalTcsa Ha GoHe MOBPEXLEHHON COMH-
LeM KOXW (Hanpumep, AePMATOreNino3 C COSIHEYHbIM 371aCTO30M, XENTbIM 13Me-
HeHVeM LBeTa, AUCMUTMEHTaLUMEN, TeNleaHrnaKTa3uamm, sbenaamm, neHTuro,
[pABGNOCTbIO KOXM)

KnuHnueckune

MNpumeyanne: * KOHTUHYYM — HeNpepbIBHaA COBOKYMHOCTb, ANINTE/IbHOCTb U1 NOCNIeA0BaTE/IbHOCTb COCTOAHUIA NN COBBITIA.

OpHoO 13 nocnefHnX, y4nTbIBaOLUX BblLleonncaHHble NpobnemMbl onpeaeneHnii npea-
nokeHo B 2020 r. ABTopbl onucbiBatoT FC Kak MynbTUDOKaNbHYIO KITMHUYECKYHO aTUMKIO C
npusHakamy AK nnmn SCC in situ ¢/6e3 nHBa3uK, BO3HKKaIOLLYIO B MOJIE, MOABEPKEHHOM
XpoHuyeckomy Bo3gencteuo UV-usnyyeHna [84]. Mo cpaBHeHUto C nauymeHTamu c and-
¢y3HbIM AK, y naumeHToB ¢ FC KnMHUYecKn Yalle HabnogaoTca o6LWwmpHble rnnepkepaTo-
TUYeCKMe YellynyaTble NopakeHUs, YTo NMO3BONMIO MPEANOSIOKUTb MPOrpeccmpoBaHmne
B SCC in situ unu paHHU nHBa3MBHbIN SCC, BMECTe C TeM 3TO He ABMAeTCA 00A3aTeNbHbIM
NPU3HaKoOM ANA NPOBeAEHNA AMATHOCTUKI. Y TaKMX NaLMEHTOB B aHaMHe3e MOXKET ObITb
MHOeCTBEHHbI HBa3MBHbIN SCC B nopakeHHo obnactu, ecnu FC He Bbino gruarHoctu-
pOBaHO Ha paHHen ctagun [84].

K HacTosALlemMy MOMEHTY CyLlecTBYeT OrpaHMyYeHHOe Konmnuectso 3GGEKTUBHBIX CU-
cTem, no3Bonaowmx oueHnTb FC. BonbLWIMHCTBO 13 HUX NpefnaraeT NoACYUTbIBaTb KO-
yectBo AK, ogHako 13-3a pa3HoobpasHoi mopdonorum AK noacueTbl Hepenko GbiBatoT
3aTpyAHUTENbHbI U HeTouHbI [85-87]. MoacueT ouyaros AK Takxe HelenecoobpaseH, no-
CKOJIbKY 3TV NMOPaKeHWA YacTo CIIMBAIOTCA, OTAENbHbIE YYacTKM TPYAHO naeHTudnumpo-
BaTb, @ B HEKOTOPbIX C/Ty4anaX OHM MOTYT CMIOHTAHHO perpeccmpoBaThb.
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KIMMHWYECKOE OMPEAENEHUE MOJIA KAHLIEEPU3ALIA AK

Mone KaHUepU3aLun KNMHUYECKN MOXET ObITb OMnpefeneHo Kak aHaTOMUYeCK/I YYacToK
KOXU C 3aMeTHbIM/ GOTONOBPEXAEHVAMU, pacrosaralniics B HeNMocpeacTBEHHOM
651130cTn K AK 11 MetoLLyMiA MO MeHbLUIE Mepe ABa Npu3HaKa U3 HXKenepeUuncieHHbIX:

— TeneaHrvsKTasus;

— atpodus;

— HapyLlleHWA NUrMeHTauuny;

—  CYMMTOM «HaX[a4yHOW Gymarm»

v

PEKOMEHAALNW MO NEYEHUIO AK

v \

B cnyvae npucyTcTBrA BUAUMbIX B cnyuae otcyTCcTBUA BUAMMbIX
N3MEeHEHNN, XxapakTepHbix ana AK MN3MEHEHUN, XapaKkTepHbix Ana AK
MauneHTbl C UHAMKATOPHbBIMU MaymneHTbl C UHAMKATOPHbLIMU
dOTONOBPEXAEHMAMU, XapaKTEPHbIMU AN dboTonoBpexaeHNAMY, XapaKTEPHbIMU
nonsA KaHuepmvsauum (TeneaHrnakrasums, LANA NonA KaHuepusaumm
aTpodus, HapyLeHNa NUrMeHTaLun, (TeneaHrnakTasus, atpodus, HapyLeHns
CUMMTOM «HaX[auyHow BGymaru»), BOMKHbI NUIrMeHTaL MM, CUMNTOM «Ha)Aa4yHOMN
ObITb MPOJIeYEHbI MO CXEME: 6ymarm»), LOMXKHbl ObITb:

— Tepanua nona AK nnu — NpOVHGOPMUPOBaHbI

— Tepanua nona AK + Tepanus, 0 NPOPMNAKTUYECKIX MepaX;

HanpaeneHHasa Ha oyar AK, ¢ — 00yyYeHbl CAMOMOHUTOPVIHTY

yyeTomMm noXkenaHun naumeHTa

Puc. 1. KnuHnuyeckoe onpepaeneHne nona KaHuepusauyum n pekomeHgaunm no nevenuio AK, B3ato ns
[32] c n3ameHeHnamMn

Fig. 1. Clinical definition of field cancerization and recommendations for management of AK, adapted
from [32] with modifications

MHAeKc nnowann n TSXKeCTu akTuHuYeckoro Kepatosa (AKASI — The Actinic Keratosis
Area and Severity Index) 6b1 pa3paboTaH C Uenbio Knaccuoukauum akTMHUYECKMX Mo-
BpexaeHun [88]. 3ToT nHaekc ctpatnduumpyet FC Ha nuue n BOOCMCTOM YacTu rono-
Bbl QHAJIOTMYHO LWIKaJle MHOEKCA TaKecTu TeyeHusa ncopurasa (PASI - The Psoriasis Area
Severity Index). Yem Bbiwe 6ann AKASI, Tem TaXKenee cteneHb akTMHUYECKOTO NOBPeXe-
HuA. MNoKasaTeNb pPaccUnTbIBAETCA C YYETOM TPeX NapameTpoB:
= ppowaan (BooCucTas YyacTb rofioBbl, 106, MpaBas 1 ieBasi MOIOBYHbI NLA);

B [poLEeHTa aKTUHYECKU NMOBPEXAEHHON KOXI B KaXKaol obnactu;
B CTeneHun KnuHmnyeckom Taxectn AK (aputema, TONWMHA 1 PacnpoCTPaHEHHOCTD).

MpoBeaeHHble UCCNEAOBaHUS MOKasanu, 4To Gonee BblcoKMe nokasatenu AKASI
cBA3aHbl ¢ 6onee BblcokumM puckamu SCC n BCC (nokasatenb AKASI gna SCC - 6,9,
ana BCC - 3,3) [79].

Lllkana oueHKn nonsa akTuHMYeckoro kepato3a (AK-FAS — The Actinic Keratosis Field
Assessment Scale) 6bin1a co3gaHa ¢ aHanornuyHom uenbto oueHkn FC koxun [89]. AK-FAS oc-
HOBaHa Ha onpefeneHnn TAKeCTM GOTONOBPEXKAEHNI 1 TMNEPKepaTo3a Ha KoXe nnua n
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cKanbna. Ha cerogHsAwWHWI AeHb 3Ta WKana 6bina NpoBepeHa ToNbKO Ha ¢oTorpaduax n
He NpMMeHsANach B KNMHUYECKUX YCITOBUAX.

OcHoBHon HepocTaTtok Kak AKASI, Tak n AK-FAS coctouT B TOM, YTO OHU OTHUMaAIOT
MHOrO BPEMEHU U FPOMO3AKMN A1 MOBCeAHEBHONM KIMHUYECKOW NpaKTuku. Hu oguH us
WHCTPYMEHTOB He MO3BONAET MOSHOCTbIO M3MepUTb 1 oueHUTb FC, MOCKONbKY OHU He
yuunTtbiBatoT Hanmume SCC in situ nnm nHeasneHoro SCC B noBpexAeHHON ConHLeM 06-
nactu. Hu ogHa 13 oLeHOYHbIX CUCTEM He BaNMAMPOBaHa A0 HacToAWwero MomeHTa. Oc-
HOBHble TpeboBaHWA K NOJOOHOro pofa UHCTPYMEHTaM OCTalTCA HEU3MEHHbIMU — TOJb-
KO MpocTas, NpoBepeHHas oLeHouvHadA wkana FC cnocobHa NOMoUb KIMMHULKCTY Nydlle
CTpaTndMLUMpPOBaTb NALMEHTOB C HAMOOBLINMK PUCKamK NporpeccnpoBaHma SCC.

B [MATOIEHE3 AKTUHUYECKOIO KEPATO3A

[eHHble MyTaLMK, BbI3BaHHble XPOHMYeCKUM Bo3gencTemem UV-n3nyueHus, ABnatoTca
OCHOBHOW NprunHomn pa3sutna AK. MexaHn3mbl, ¢ nomoLLblo KoTopbix UV-nsnyyeHme Bbl-
3biBaeT AK, npusegeHbl Ha puc. 2 [114].

UV-paguauna

MembpaHHble pocdhonunugbl ®otonospexaeHne JHK AOK, unc-YKK, OAT

— v

i3meHeHHasA BHYTPUKNETOYHanA

MyTaLlI/II/I p53 " apyrux nepefayva cMrHana

ApaxngoHoBas K1cnoTa
ONyX0Jb-CyNPeccupyioLmX reHoB

LintoknHosas gncperynaumna

MpocTarnaHanHbl HapyLeHve mexaH13moB ‘L
anonTo3a
l M3meHeHus B nyne T-KneTok
Bocnanexue [eHOMHas HecTabubHOCTb MmmyHocynpeccua

PocT kepaTnHoLMTapHOM onyxonu

Puc. 2. Bananne UV-nsnyyeHna Ha mexaHusmbl, popmupytowme KnuHuky AK, B3ato us [114]
c usmeHeHnAMU (06bACHEHUA B TEKCTE)

Mpumeyanma: ADK - akTuBHble popMbl Kcnopoga; unc-YKK — unc-tpaHcypokaHoBas kucnota; QAT — pakTop akT1BaLmy TPOM-
6ounToB.

Fig. 2. The impact of UV radiation on mechanisms that form AK clinic, adapted from [114]
with modifications (explanations are in the text)
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UV-usnyuerne nornowaetca [HK, dochonunngamm membpaH n TpaHCypoOKaHOBOM
kucnoton (YKK). leHepauua dotonpoayktos [HK npusoant K MyTaumam B p53 1 gpyrmx
ONyXONb-CYyNpPeccupyoLWmx reHax, NPoayKuMm meamatopoB MemOpaHHOro AUMMAHOrO
NPONCXOXKAEHUA, TaKNX KaK apaxuAoHOBasa K1cnoTa U GakTop akTMBauum TpomoboLmnTos
(DAT), a Takke Unc-YKK; 3T adpdpeKTopbl M3MEHAIOT BHYTPUKIETOUHYIO Nepefayvy CUrHa-
nos. HapylueHuve perynaumm UUTOKUHOBOW Cpefibl NPUBOAUT K BOCMaNeHMIo, U3MEHEHNAM
romeoctasa T-KNeToK 1 MMMyHOCYnpeccun. YTpaTa 3alyUTHbIX MEXaHN3MOB, UHAYLMPO-
BaHHbIX P53, BeAET K HAKOMNEHMIO JOMOSTHUTENbHBIX MyTauuii 1 HECTabUNbHOCTM XPOMO-
COM, YTO ABNAETCA OCHOBHOW MPWUYUHOW aHOManbHOW nponndepaLmm KepaTMHOLMTOB
(punc. 2).

Mpouecchl 1 MearaTopbl, yyacTByoLme B GopmupoBaHuy KnuHukn AK, npescrtasne-
Hbl B Tabn. 2.

O6ycnosneHHble UVB myTareHHble npu3Haku 3ameH CT n CC-TT B caTax Aunmpumn-
LOVUHOBbBIX AUMEPOB ObINM MAEHTUOULMPOBaHbI B HECKONbKIMX KIOUEBbIX reHax-aparise-
pax Koxu, noaBepraioLlenca Bo3gencrTenio conHeuHbix nyyen, AK n SCC [90-93]. TP53 -
ABnAeTcA Hambonee pacnpoCTpaHeHHON MyTaumeli-gpalriBepoM, OO6HapyKMBaemow
npu SCC, naeHTUPUUMpoBaHHo B >90% 06pasLoB U1, NPEANONOXUTENIBHO, UTPAtOLLEN

Ta6bnuua 2

AKTUHUYECKUIi KepaTo3: MeAnaTopbl N MeXxaHM3Mbl NaToreHesa, afanTUpPoOBaHO C U3MeHeHuAMY n3 [114]
Table 2

Actinic keratosis: mediators and mechanisms of pathogenesis, adapted with modifications from [114]

MaTo¢pusmonoruyecknia T e
npouecc
— ApaxmpoHoBas Kucnorta
- COX-2 — [lepeKkncHoe okmcneHne nMnmaoBs
— TpocTarnaHgmnHbl —  YBenuueHwve nonynauun T-numeounTos,
— Monekynbl agresuu, KneTok JlaHrepraHca
Bocnanexue npoBOCManuTeNibHble —  YBenuueHue p53 u bcl-2
LIUTOKVMHbI —  CHwxeHwe Fas (CD95), Fas-nuraHga
— MacTouuTbl —  CBA3b MEXAY XPOHNYECKUM BOCMANIEHNEM 1
- ROS onyxoneson nporpeccuen yepes MIF
- MIF
— [oBpexaeHune mutoxoHapuanbHon JHK
OKCMAAHTHbIN CTpecc - ROS 1 reHomHon IHK, nepekucHoe okncneHne
nMnupos
— MecTHasA 1 cuctemMHasa MMMyHOCynpeccma
—  WHrnbmposaHue 3¢pPpeKTOpHbIX reHOB
—  TMospexaerye AHK MMMYHHOTO Hafi30pa
— Foxp3 +Tregs — TMoTeHumposaHue IL-10, TGF-
—  WHrmbnposaHue akTuauuv u nponudepauyun
MmmyHocynpeccma - TLR
—  HPV CD4 T-knetok
—  KoxHas uMMyHHas 3awmta
— RAF, UCA
—  CHuxeHwne ypoBHs IL-8, uto npneBoauT K
ocnabnexuto peakuuu Ha YO-n3nyyeHue
— PaHHee onocpefoBaHve UMMYHOCYNpeccum
— YcTpaHeHue Yepes nofasfieHNe akTMBaLumn
~ p53 MeanaTopoB anonTto3a CD95 n TRAIL
HapyweHve npoueccos | PKC-6 — Yepes myTaLum reHa ycTpaHeHue
anonTo3a — HPV MPOAMNoNTOTU4ECKON OMyXONeBoi cynpeccun
—  Perynauyuma anontoTnyeckom akTMBHOCTU P53
—  WHrnbmpoaHue anonTosa
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OKOHuaHue TabnuLbl 2

—  Amnnudukauma/cBepxaKkcnpeccus
—  MYC npoTo-OHKOreH — HapyuweHus, cBA3aHHble C KOAMPOBaHNeM
—  TSGs: p14A%F, p16/NK14a, KogoHoB TSGs
MyTareHes Ink4b27
p15 — HakonneHve fONOAHUTENBHBIX FTEeHOMHbIX
- p53 MyTaLuWi, NOTePA TPAHCKPUMLMOHHOWM
nepefayun CUrHanos
—  AHOManbHas aKcnpeccus
—  E-KanrepuH/KaTeHH Yepes ADK, dochopunuposaHue/
KneTouHbiit pocr u —  EGFR MNHAKTVBALUIO, HapYLUEeHVe perynsaumum
anonTo3a yepes p38, ERK, AKT
anddepeHuUMpoBKa —  WHTepdepoH
. OcTeOnOHTH — [lopaBneHune nepefaum CUrHanoB
NHTepdepoHa
—  [oBbllWeHHasn 3KCNpeccus nNpu paxke
—  AktuBauusa Ras, Raf
—  Ouccoumaums NF-kB-IB
—  TMpopaykuua uutoknHos (IL-1, IL-6), TNF, IL,
—  [mmepsbl ymknobyTaHa GM-CSF
PemopennpoBaHue TkaHu nupumnanHa — AKTuBauuA nyTelr apaxvaoHOBOM KUCNOTbI,
- MMPs BbI3bIBAOLUX AErPaHYNALMIO TYUHbIX KNETOK
C BbICBOOOXAEHVEM r’MCTaMUHA
—  [Jerpagauua 6a3anbHon MeMmopaHbl
—  VHBa3nBHOCTb onyxonun

Mpumeyanua: AKT - A-npoTtemHKkunHasa (A protein kinase); BCL — 6enok, perynupyiowmin anonto3; COX - LMKNOOKcUreHasa;
EGFR - peuenTop anugepmanbHoro ¢paktopa pocta (epidermal growth factor recepto); ERK — KunHasbl, perynupyemble BHeKne-
TouHbIMU curHanamm (extracellular signal-regulated kinases); Foxp3 — 6enok, BoBneyeHHbl B UMMyHHble peakuum (forkhead
box p3); GM-CSF - rpaHynoumtapHo-makpodaranbHbiii KonoHuecTumynupytowmii daktop (granulocyte-macrophage colony-
stimulating factor); HPV - Bupyc nanunnomsl yenoseka (human papillomavirus); IL - nitepneiikut (interleukin); MIF — gakTop,
MHMMbMpYtowmin Murpaumio Mmakpodaros (macrophage migration inhibitory factor); MMPs — MaTpuKCHble MeTannonpoTenHasbl
(matrix metalloproteinases); MTAHK — mutoxonapuanbHaa [IHK; NF-kB-IB — nHrubutop spepHoro daktopa kB IB (nuclear factor
kB-inhibitor IB); PAF — ¢pakTop aktusaumm TpomboumnTtoB (platelet-activating factor); PKC — npotenHkmHasa C (protein kinase C);
RAS 11 RAF — y4acTHUKM MUTOreH-aKTUBMPYeMOro npoTenHkHasHoro nytu; AOK — akTuBHble popmbl kucnopopa; TGF — TpaHc-
dopmupytowmii daktop pocta (transforming growth factor); TLR — Tonn-nopo6Hbin peuentop (toll-like receptor); TNF - pakTop
Hekpo3a onyxonu (tumor necrosis factor); TRAIL — nuraHg, VHAYLMPYIOLWWIA anonTo3, CBA3aHHbIN ¢ GakTOPOM HEKPO3a OMyxo-
m (tumor necrosis factorerelated apoptosis-inducing ligand); Tregs — perynatopHble T-knetku (regulatory T cells); TSG - ren-
cynpeccop onyxonu (tumor suppressor gene); UCA — ypokaHoBas kucnota (urocanic acid); YO - ynstpaduoner.

Kntoueyto ponb B popmuposaHum AK n SCC [91]. benok P53 urpaeT pelsatouyto ponb
KaK B arnonTo3e, Tak M B OCTAaHOBKE KIETOYHOro Uukna nocse nospexaeHusa JHK, a no-
TepAa PyHKUMK, cBA3aHHaa ¢ UV-n3nyueHmem, NpuBoaUT K yCTOMUMBOCTM anonTo3sa [94,
95]. iccnepoBaHmA Nokasanu, YTo KNoHasnbHaa 3KCNaHCUsA nonen ¢ Mmytaumen p53 nponc-
XOAUT SKCMOHEHUMaNbHO B OTBET Ha XpoHunyeckoe UV-nsnyueHune [96, 97]. OTa akcnaHcumA
BTOPMYHA MO OTHOLIEHMIO K HU3KMM fo3am UV-n3nyyeHus, paBHbIM U HUXKE SHepruu,
HeobxoANMON A1l BO3HMKHOBEHMSA 3puTeMbl (CybaprTemHble fo3bl) [98]. B akcnepumer-
Te Ha MbILLAX KONMYEeCTBO KIOHabHbIX Nosier ¢ myTauuen p53 ymeHbluaeTca Ha 60-70%
yepes 2-4 Hegenu nocne yganeHua XxpoHuyeckoro pasgpaxutena UVB [97]. 3T BbiBoAbl
NoATBEPKAAT SNUAEMUONOTMYECKME AaHHbIE O TOM, YTO aKTUHUYECKOE MOBpeXaeHne
n SCC BO3HMKAIOT B OTBET Ha XpoHuyeckoe UV-usnyyeHue, a He Ha KPaTKOBPEMEHHYIO
WNHCONALMIO BbICOKOW MHTEHCUBHOCTH.

MyTauum TP53 6bin11 BbISIBIEHbI B KIIMHWYECKN HOPMasibHOW KOXe, KOTopas NnoaBep-
ranacb BO3eNCTBUIO COSTHEYHbIX JyUel, a Takke B poTonoBpexaeHHom Koxe n AK, Ho
NpaKkTUYeCcKy OTCYTCTBOBANN B 3aLlUNLLEHHbIX OT COMHLA 30Hax [99-101]. KnoHanbHasA aKc-
naHcuA nonen ¢ myTaumen p53 B KIMHNUYECKU HOPMASIbHOM TKaHW yKa3blBaeT Ha TO, UTO
MyTauumn TP53 BO3HUKAIOT Ha paHHUX CTaguAax nporpeccrpoBaHua un BegyT K FC n SCC.
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Bonee Toro, cybknoHbl Apyrunx Knouesbix MyTauun gparnsepa SCC 6bm ngeHTUdMLMpo-
BaHbl BHYTPU 3TUX KIIOHabHbIX yYaCTKOB C MyTaLueln p53, HO He B NpuneratoLLelt Koxe 3a
npegenamMmu KnoHanbHbIx nonen [102].

CurHanbHble nytn NOTCH (npucyTtcteyeT B 75-82% SCC) n MAPK 6binu ngeHtnduum-
poBaHbl Kak KnouyeBble MyTauum-gpansepsl [90, 103-106]. Ipyrve 3ameTHble Apansep-
Hble MyTaLuu, KOTOpble, Kak NpearnonaraeTca, UrpatT ponb B nporpeccmposaHmmn SCC,
BktoyatoT CDKN2A, FAT1, RAS, RIPK4 n MMP1 [90, 107-111]. SCC obnapaeT BTOpOI Mo
cune (BCC umeeT camoe BbICOKOE) MyTaLMIOHHOWM Harpy3Kowm cpefmn BCex 3/10KayecTBeH-
HbIX onyxonen yenoseka — ot 33,3 go 50 myTauuin Ha merabasy, kogupytowyto JHK, n no-
3TOMY TPYAHO OMpefenuTb, Kakne U3 BblllenepeuncsieHHbIX MyTaLuii ABAAIOTCA Kiioye-
BbiMM AnA pa3sutna FCun SCC[90, 112, 113].

B AKTUHUYECKNI KEPATO3: KITMHWUYECKWE MPOABNEHNA

MockonbKy npoucxoxkaeHne AK Hepa3pbIBHO CBA3AHO C KYMYNATUBHbBIM BO34EeNCTBU-
em UV-pagmnaumu, Yalle BCEro B NPOLLeCC BOBNEKAOTCA OTKPbITble ANA MHCONALUN 06-
nacTu, Takue Kak n11uo, wes, rpyAab, TblIbHaA MOBEPXHOCTb KUCTEN, NieYn 1 BOOCMCTanA
YacTb ronoBbl (y My>UUH C aHAPOreHeThYeckor anonewmen). Knaccmyeckme oyarm aktu-
HUYECKM M3MEHEHHOWN KOXUW NpeacTaBnaioT coboli MeasieHHO pacTylime, Cyxue, spuTe-
MaTO3Hble, MUIMEHTUPOBAHHbIE C TeNleaHrMO3KTa3nAMM NATHA/Nanynbl/6NALWKM pa3Horo
AVaMeTpa; NOBEPXHOCTb SIEMEHTOB NOYTU BCEerga NOKPbITa XeNTbIMU UAN KOPUYHEBLIMU
xopowo GrKcMpoBaHHbIMK Yellynkamu (doto 1-3). CteneHb MHPUNBLTPaLUK, TUNepKe-
paTo3a, NUrMeHTauun 1 BTOPUUYHOTO U3bA3BNEHMA MOXKET B 3HaUMTENbHOWN CTeneHun Ba-
pbupoBaThb. B npuneratowmx obnactax obbiuHo dopmmpyeTca KapTrHa guddy3Horo xpo-
HNYECKOro COSTHEYHOrO NOBPEXAEHNA C PACCEAHHBIMUN TefIeaHrMIKTa3nAMM, N1acTO30M,
MOPLYMHAMK, aHOManMAMM MUTMeHTauuK, 3Be3guaTbiMyM pybuamm 1 xentoin/6negHon
OKpackoi. dnemeHTbl AK Ha Tbifie KUCTel 1 Npeanneynin o6bl4HO TosLe 3a cyeT bonee
BblpaeHHbIX UHGMNbTPauun n runepkepatosa. AK obbluHO nNpoTekaeT 6eCCUMNTOMHO,
»anobbl Ha »>KeHre 1 3y B MecTax BbICbINaHUA NauueHTbl NpeabABAAIOT pefKko. Bmecte
¢ Tem AK moxeT 6ecnokonTb MHANBMAYYMa 13-3a CBOEN LLIePOXOBATOW NMOBEPXHOCTU UMK
BO3HUKaIOLWMX PO3UI C KpoBOU3NUAHUAMU NGO 6e3 H1X. HeKoTopble nopaXeHunsa NHO-
roa MeloT BUA KOXHOro pora, npuyem B 15,7% Takune ciyyan rmcToONOrMYeckmn ABNATCA
SCC[115,116].

MpUHATO BbIAENATb HECKONBKO KNNHMYeCKUX pasHoBuaHocTen AK; K Hanbonee yacto
BCTpeyYaeMbIM OTHOCAT Kflaccuueckmi u runeptpodudeckmin AK, gpyrme BapnaHTbl BCTpe-
YaloTCA peXke N OTHOCATCA K 0cobbiM popmam AK (Tabn. 3).

AK moXeT pa3peluaTbCa CNOHTaHHO, peLMANBMPOBaTb UAN NPOrpeccnpoBaTh B NHBa-
31BHbIN SCC KoXK. MNpoLeHT NporpeccMpoBaHnsa HeneyeHoro oguHoyHoro AK B MHBa3umB-
Hyto SCC, no AaHHbIM Pa3fNYHbIX NCCNeA0BaHWI, CUNbHO Pa3fNYaeTca U OLEeHNBaeTCA B
0,03-30%. CTonb BblCOKasi BapnabenbHOCTb MOXET OblTb 06bACHEHA Pa3HbIMU CPOKaMM
HabnlogeHA U MMMYHHOW KOMMETEHTHOCTbIo 0bcnefoBaHHbIX NauneHToB. [porpeccu-
poBaHMe npoLlecca B CpefHeM NPONCXOAUT B TeueHue aByx et [117-119].

Mepexon AK B nHBasusHyto SCC dopmupyetca nocteneHHo. [103ToMy aHrno-amepu-
KaHCKMe aBTOpbl roBopAT 0 KOHTUHYyyMe AK 1 SCC (rmnoTtesa KOHTMHYYMa), B TO Bpems
KaK eBponelnckas wkona paccmatpusaeTt AK Kak paHHioo dopmy paka SCC in situ [118-
120]. PekomeHpoBaHO n3beraTb ynoTpebneHnsa TepMrHa «npefpakoBoe 3aboneBaHue»
no otHoweHuto K AK, nockonbky AK yxke nMeeT aTunuuHble KNeTKN U apXUTEKTYPHble
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Ta6bnuuya 3

AKTUHNYeCKUii KepaTo3s: ocobble popmbi
Table 3

Actinic keratosis: special forms

®opma AK KnuHuka

— nagkoe 3putemMaTto3Hoe MNATHO

Atpoduryecknin AK N
—  YelyinKu Ha MOBEPXHOCTY 3/IEMEHTa OTCYTCTBYIOT

AK B popme Cornua —  pOroBOW 31IeMeHT B BMAE UrOKU/WIMNa/LINWKN
cutanea (pa3sHOBMAHOCTb —  BbICOTa 3/IeMeHTa COOTBETCTBYET Kak MHVIMYM MONOBUHE
runepTpoduryeckoro BapuaHTa AK) MaKCUManbHOro fuameTpa OCHOBaHUA

— rmnepnurMmeHTUpOBaHHbIE MATHA

MurmeHTpoBaHHbIN AK o
—  WeyleHne Ha NOBePXHOCTM NATEH Pa3HON CTeneHn

—  CyXMe oyarm BbIpaxeHHOr0 XPOHNYECKOro BOCMaNeHnsa KpacHoM
Cheilitis actinica KalMbl HUXKHel ryObl pasninyHoii nioLagm
—  HepeAKu runepkepaToTMyeckme KOPKU, TpeLnHbI N U3bA3BIEHUA

HapyLleHWs, YTo NO ONpefeNieHnIo COOTBETCTBYET AereHepaumu, To eCTb paky. Hanuune
AK ABnAaeTcA nokasaTenem XpOHUYECKOro NOBPEXAeHUA KOXKM conHueM. [MprmepHo 60%
cnyyaeB KoxkHoM SCC BO3HUMKaloT n3-3a AK [121].

Kakue ouaru akTMHUYECKOro Keparo3a AOJKHbI 6bITb PacCCMOTpPEeHbI B KauecTBe
KaHAU[AToB ANA npoBefeHus 6uoncun?

OcHoBHasA npuumnHa nposefeHnsa 6uoncum npu AK — nownck ero TpaHchopmaumm/
sponouun B SCC. [Ina npaBuibHOIO Bbibopa calita BaXKHO 3HaTb KIIMHNYECKMUE acneKTbl
nporpeccnpoBaHua AK B SCC. bbIcTpo yBennumsaowWwmUnca no naowaam uim TonwmHe
WV NIOKANU3YIoLWUNCa B6MM3K CM3ncTbix 060moueK (BONM3M eCTeCTBEHHbIX OTBEPCTUN)
KOXHbI NMPOLecc, MMeeT 6oNbLUMI PUCK TpaHCPOopMaLMKM B KapunHomy [27]. B ogHoM 13
nccnegoBaHun Gbiny NpoaHanv3npoBaHbl bronTtaTbl 50 cnyyaeB AK (nanynesHas ¢op-
Ma) Ha TbI/IbHOWM CTOPOHE KWUCTEN, 3anACTUA 1 npeanieunii [28]. bbino KOHCTaTUPOBaHO,
YTO KJIMHWYECKU runepKepatoTuyeckas npupoda AK n ArameTp Takux yyacTkoB bonee
1 CM y CBETJIOKOXUX NUL, ABNAOTCA NPOrHOCTUYECKMM apryMeHTOM B MOMb3y TpaHcdop-
MaLnK, NOCKOMbKY YacTOTa UHBA3UBHbIX MOPaKeHUn MPU FMMCTONOrMYEeCKOM UCCieno-
BaHMM COCTaBwa y HUX 50%. B 6onee no3gHMX NCTOUYHMKAX Takme NpPr3HaKK, Kak 60sb,
JpuTema, M3bA3BNEHNE, YNNOTHEHWE, rMnepKkepaTos 1 yBenMyeHne pasMepoB OYaros,
TPAKTOBaNMUCb Kak MHAUKaTopHble ana ncknoveHna SCC B Hux [29]. Mo mHeHuto Fu W.
n Cockerell C.J. (2003), npoBoanTb buoncuio y nauymeHToB ¢ AK HeobxoaMMo B ciiyyae
BepubuKaLMmM KPYMHbIX, 3yaalwmX, reMopparmyeckux, U3basBeHHbIX, SpUTEMaTO3HbIX,
YMNOTHEHHbBIX U KIUHUYECKN aTUMMYHBIX NopaxkeHui [30].

Quaedvlieg P.J. et al. (2006) npeanonoXunu, YTo HanMune onpeaesIeHHOro KoMyecTsa
KIMMHNYECKMX MPU3HAKOB JOMKHO CBMAETENbCTBOBaTb O TpaHCchopmauum AK, 1 npeaso-
WM NCnonb30BaTh B NpaKTuke abbpesunatypy IDRBEU (tabn. 4) [21]. OCHOBHbIMY Mpu-
3HaKamu 3/10KayecTBeHHoM TpaHcpopmauum oyara npu AK aBnaTca:
BOCManeHne/ynioTHeHue;

AvameTp ovara 6onee 1 cm;
ObICTPbIV POCT;
KPOBOTOUYMBOCTb;
apuTEeMa;

n3bA3BNEHNE.
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C

®oro 1. KeHwuHa 45 neT ¢ NPOABNIEHNAMMN XPOHNYECKOTO aKTUHNYECKOTrO NOopaXKeHNA KOXun

nunua (A: MHOXKeCTBEHHbIe MeJIKie MMIMEeHTMPOBaHHbIe N SpMTeMaTo3Hble NATHA N GRALKY,
runepKeparTos pas/N4YHON CTeneHm), Tb/IbHON NOBEPXHOCTN KucTel 1 npeanaeyni (B: snacrossbi,
NUIrMEeHTUPOBaHHbIe NATHa), ey 1 cnnHbl (C: NpenmyLecTBEHHO MMIMEeHTUPOBaHHbIE INXeHONAHbIe
nany”nbi C rMNepKepaTo30m Ha NOBEPXHOCTH, MpU3HaKamm atpodun Koxu). CobcTBeHHOe HabnoeHne
npodeccopa JlykbsaHoBa

Photo 1. Woman 45-year-old with manifestations of chronic actinic damage skin of the face

(A: multiple small pigmented and erythematous macules and plaques, varying degrees of
hyperkeratosis), back surfaces of hands and forearms (B: elastosis, pigmented macules), shoulders and
back (C: predominantly pigmented lichenoid papules with hyperkeratosis on the surface, skin atrophy
signs). Professor Lukyanau’s own observation
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®oto 2. HenurmeHTpoBaHHble KepaTo3bl nua. KeHwmHa 72 net. [IMrmeHTMpPOBaHHbIE

1 3pUTEeMaTO3HbIE WenyLaLmnecsa nATHa 1 nanysnbl NpaBoii weku. B o6nactn npasoii HococnesHom
60po3Aabl OAMHOYHAA FrUNepKepaToTMyecKan cabonurmeHTUpoBaHHaA GnALIKa C HeYeTKUMMN
rpaHnuamu, LeHTpasbHas 4acTb oyara NOKpbITa CPOCUIMMUCA CyXMMM GenecbiMm yelyiikamu.
Cob6cTBeHHOE HabnoeHne npodeccopa JlykbAHOBa

Photo 2. Non-pigmented facial actinic keratoses. Woman 72-years-old. Pigmented and erythematous
scaly macules and papules of the right cheek. Solitary hyperkeratotic slightly pigmented plaque with
poorly defined borders in the area of the right nasolacrimal groove, central part of lesion covered by
adherent dry whitish scales. Professor Lukyanau’s own observation

K pononHutenbHbIM Nnpu3Hakam cnegyeTt OTHeCTu:

B nurmeHTauuio;

® nanbnupyemblil xapakTep NopakeHus;

= QOnb;

" 3yg;

| rmnepkepartos.

Ta6bnuua 4

A66peBuarypa IDRBEU: npnsHaku TpaHcpopmauum ouara AK B KapuuHomy

Table 4

Abbreviation IDRBEU: signs of AK lesion transformation into carcinoma
Inflammation/Induration BocnaneHnune/ynnorHeHune
Diametr >1 cm OnameTp >1 cm
Rapid enlargement BbicTpoe yBenmueHue nnowaam noBepxHoCTn
Bleeding KpoBoTtoumBocTtb

Erythema dputema

Ulceration MN3basBneHne
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C

®oTo 3. HenurmeHTUpPOBaHHbII, MUTMEHTNPOBaHHbIN, rMNepKepaToTNYECKUI aKTUHNYECKNI KepaTos
Nnuua u BONOCKUCTON YacTul roioBbl. My>KunHa 66 NIeT ¢ MHOXKeCTBEHHbIMU NOpPaXKeHNsAMU OT PO30BOr0
A0 dpuUTEeMaTo3HOro n 6ypoBsartoro useTa (Lenywawmumnca NATHaAMM 1 nanynamm) nuya

(A, B: HOC, CKynbl, 106), BONOCKCTOI YacTy ronoBbl B 06nactu o6nbiceHns (C). Ha Koxe nepeHocubl,
B 06/1aCTV BOJIOCKCTOI1 YaCT FONIOBbl UMEETCsl HECKOJbKO XKeNITOBaTbIX O4aroB runepkeparosa (A, C).
Co6cTBeHHOE HabnoaeHne npodeccopa JlykbAHOBa

Photo 3. Non-pigmented, pigmented, hyperkeratotic facial and scalp actinic keratosis. Man 66-year-
old with multiple from pink to erythematous and brownish color lesions (scaly macules and papules)
of face (A, B: nose, cheekbones, forehead), scalp in the bald area (C). There are several yellowish foci
of hyperkeratosis on the skin of the bridge of nose, in the scalp area (A, C). Professor Lukyanau’s own
observation
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B HEKJTACCUYECKNE ®OPMbl AKTUHNYECKOTO KEPATO3A
N BNOMNCUA

O6blYHO KNMHUYecKas gmarHoctuka AK He Bbi3biBaeT TpyaHoCTel. BmecTe ¢ Tem oT-
LenbHble ero pasHoOBMAHOCTY MOTYT CO34aBaTb onpefeneHHble npobnembl. Hanpumep,
MHOrJa KepaToTMUeCcKnii KOMMOHEHT 60Jiee BblpaXkeH, YeM Mpu KNacCUYeCKoM TeueHunu,
a oyar MOXeT CTaTb MOKHYLLMM, TOFA4a €ro MOXHO CryTaTb C cebopeiHbiM KepaTo3om. -
NneprnurMeHTMPOBaHHOE MOpPaXKeHMe, YacTo OOLINPHOE 1 NOKANM30BaHHOE Ha NvLe, MO-
XKeT NpUBEeCTY K NyTaHMLe C NMCToBMAHON dopmoli cebopeHOro KepaTo3a, CONTHEUHbIM
NEHTWIO UMY 310KAaYeCTBEHHbIM NeHTuro [iobpennsa. B Takol cutyaumm 6uoncus obasa-
TenbHa. Mpu pa3BuTUN NuxeHongHon ¢opmbl AK KNIMHMKA MOXET UMUTMPOBATb TaKne
LepmMaTo3bl, Kak nnockui nuwarii (LP - Lichen Planus), nuxeHongHyto peaKkuuio B OTBET Ha
ynoTpebneHune nekapCcTBEHHbIX CPedCTB BHYTPb (NMMxeHonaHasa Tokcmaepmus). buoncusa
[IO/KHa ObITb peKOMEeH0BaHa TakKM MauueHTaM.

Kpome Toro, B 60nblUOM NpoLieHTe cilyyaeB NpoBefeHHas 6roncus AK no3sonseT Bbl-
ABUTb APYryt0 CONyTCTBYIOLLYO naTonoruto. MNpocnekTnBHoe nccnefoBaHme, NpPoBeaeH-
Hoe Carag H.R. et al. (2000), cpaBHMBatoLLee NepBOHaYasbHbIN FMCTONOMMYECKA ANArHO3,
NMOCTaBJIeHHbIN Ha ocHoBaHUK 6uoncun AK (57 nauveHToB 1 69 nopaxkeHui), 1 gonon-
HUTESIbHBIA AMarHo3 nocsie NMOBTOPHbIX pe3eKUMi, NoKasano cregywue pesynbratbl.
B 23 npobax 6bin nocTaBneH AOMONHUTENbHBIN AnarHos. B 14 cnyuaax AK 6bin cs3aH
CO 3N10KaYeCTBEHHbIM NoparkeHneMm, Taknum Kak SCC in situ (9 cnyuaes), nHBa3nBHbIN SCC
(2 cnyuan) unm BCC (3 cnyuasn). Bctpevanuch Takke fobpokavecTBeHHble 06pa3oBaHuA:
cebopeliHbIl KepaTo3 (3 cnyyasn), nopokepaTtos (2 cnyyvas), dubposHasa nanyna (1 cnyyai),
MenaHouuTapHaa nponudepauua (1 cnyyain), KomegoHbl (1 cnyyan), pybed (1 cnyvan).
311 pe3ynbTaTbl NOgYePKUBALOT TOT daKT, uTo AK MOXeT ObITb CBA3aH C APYrMMM OCHOB-
HbIMW MOPAXKEHUAMMU.
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Abstract

Actinic keratosis (AK — Actinic Keratosis) is a common skin disease characterized by the proliferation
of atypical epidermal keratinocytes due to prolonged sun exposure in susceptible individuals. Any
single AK lesion may have one of three possible outcomes: spontaneous remission, stable lesion
without progression, or transformation to squamous cell carcinoma in situ or invasive. The risks of
malignant progression of AK, according to different sources, vary widely, from 0.075-0.096% per
year, which is approximately 1% at 10 years, to 10% over 10 years; there are publications that insist
on the figure of 16% per year.

Age, phototype (fair skin, light-colored eyes), outdoor activities (for professional reasons such as
sailors, farmers, builders, etc., or leisure activities), and androgenetic alopecia can be considered
as the main risk factors for suspected malignant degeneration. The prevalence of AK, like basal cell
carcinoma and squamous cell carcinoma, is generally higher in geographic regions with intense
solar radiation, but the specific pathogenetic factors associated with the transformation of AK to
squamous cell carcinoma are unclear.

Clinical manifestations of AK predominantly occur on sun-exposed areas of the skin. Main
manifestations include the dryness of lesions, rough texture, sometimes even crusty, with color of
surrounding skin and an erythematous base. AK is often combined with other signs of photoaging
such as solar elastosis, actinic lentigo, wrinkles. Sometimes AK is difficult to distinguish from
other hyperkeratotic benign conditions (for example, lichenoid keratosis, etc.). Typically, AK is not
accompanied by subjective complaints, but pain and itching are sometimes present.

The diagnosis of AK is often made only clinically, based on typical manifestations, without
morphological confirmation, and therefore this condition does not have mandatory registration
in databases. Dermoscopy may provide additional information. If the diagnosis is not clinically
evident or there is a suspicion of invasiveness, it is necessary to perform an AK biopsy followed by
histological examination.

The main goal of AK treatment is the prevention of malignancy, as well as aesthetic indications
and relief of symptoms such as pain and itching. Treatment methods can be aimed directly at the
destruction of the AK lesion (curettage, cryotherapy) and also be aimed at the sanitation of the AK
"field" (topical drugs, photodynamic therapy — PDT).

Some national guidelines recommend treatment of AK and clinical follow-up of treated patients due
to persistent malignant potential, while others do not insist on this. Routine mandatory treatment
of AK entails a significant burden on general practitioners and specialized dermatological and
oncological care, who are overwhelmed by the growing number of skin malignancies.

This material has been prepared with the aim of providing comprehensive information on the
epidemiology, pathogenesis, clinical features, diagnosis, and treatment of AK for dermatologists,
oncologists, cosmetologists, as well as other specialists who may encounter this disease in their
practice.
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B INTRODUCTION

Actinic keratosis (AK — Actinic Keratosis) is a common skin disease characterized by the
proliferation of atypical epidermal keratinocytes due to prolonged sun exposure in susceptible
individuals. Any single AK lesion may have one of three possible outcomes: spontaneous remission,
stable lesion without progression, or transformation to squamous cell carcinoma in situ or invasive
[1,2,12]. The risks of malignant progression of AK, according to different sources, vary widely, from
0.075-0.096% per year, which is approximately 1% at 10 years, to 10% over 10 years; there are
publications that insist on the figure of 16% per year [2, 12].

Actinic keratosis results from the proliferation of histologically atypical keratinocytes in areas of
the skin chronically damaged by solar ultraviolet radiation. Single lesions of AK can be completely
harmless and have only minor consequences for the patient; however, the malignant transformation
of this condition is well-documented, so AK should always be considered a risk factor for invasive
squamous cell carcinoma (SCC) [11]. AK, along with non-melanoma skin cancer (NMSQ), is also a
risk factor for developing malignant melanoma (MM). More than 40% of patients diagnosed with
multiple foci of AK are also diagnosed with NMSC and MM within 5-11 years following diagnosis
[13]. A special category of patients comprises those who underwent solid organs transplantation
(lungs, kidneys and heart). Due to immunosuppression, their risk of developing SCC from AK
increases more than fivefold [2].

B EPIDEMIOLOGY OF ACTINIC KERATOSIS

Epidemiological data on the prevalence of AK is mainly limited to the United States and
Australia. This limitation arises because in most countries the condition is not subject to mandatory
histological verification and is therefore not recorded in health system databases. Additionally,
already identified cases of AK are not subject to mandatory follow-up over time [41]. In the United
States, AK is the most common dermatologic diagnosis in individuals aged >45, with 5.2 million
people visiting clinics with this diagnosis every year. The number of AK cases treated per 1000
patients in healthcare institutions increased by 14.6% (from 917.2 to 1051.1) from 2007 to 2015,
demonstrating the growing prevalence of this disease [38-40]. In the European region and Asian
countries, there are only a few studies on the incidence of AK, and there is no information from the
countries in Africa and South America [9, 10].

In a study conducted in South Wales among patients aged >60 years, the incidence of AK was
149 cases per 1000 person-years [42]. The incidence of AK reached 60% in Australian respondents
who had previously been diagnosed with AK in their medical history [43].

Risk factors for the development of AK and SCC are well studied:

exposure to ultraviolet radiation;

low skin phototypes (I-1);

advanced age;

genodermatoses (e.g., epidermolysis, xeroderma);

chronic inflammation;

exposure to certain toxic substances (e.g., arsenic, tar);

male gender;

immunosuppression (iatrogenic or underlying disease);

HPV infection (a factor that remains controversial) [122].

Many studies have shown that AK registration significantly increases with age. AK is rare
children, with the exception of some genodermatoses that predispose to skin cancer, such
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as albinism or xeroderma pigmentosum [20]. A Baltimore study (1375 patients) demonstrated a
fivefold increase in the incidence of AK in patients aged 70 to 79 years compared to those aged 50
to 59 years [44]. Another study in Germany (90,000 patients) demonstrated a fourfold increase in the
risk of developing AKin individuals aged 61 to 70 years compared with the general population [45].

Men are more likely to develop AK than women. In a German population-based study, the risk
of developing AK in men was almost four times higher, and they were also three times more likely
to develop extensive multifocal lesions (=10 AK lesions) compared to women. This is likely due to
gender differences in long-term sun exposure behaviors and adherence to protective measures
rather than innate susceptibility [44, 46-52].

Clinical manifestations of AK almost exclusively develop in areas of chronic sun exposure — on
the scalp, face, dorsum of the hands and forearms [53-56]. Manifestations of AK are recorded on
the skin of the face 18 times more often compared to the skin of the trunk and extremities [53].
According to a population-based study conducted in the Netherlands, advanced androgenetic
alopecia in men can increase the incidence of AK by more than 10 times [52].

People with fair skin are at greatest risk of developing AK due to their high susceptibility to UV
radiation [45, 47, 48, 52, 57, 58]. A multicenter (8 European countries) case-control study found a
9- and 4-fold increase in the risks of developing AK in individuals with Fitzpatrick phototypes | and
Il, respectively [57].

The development of AK and SCC is directly related to the amount of cumulative UV radiation a
person experiences during their lifetime [59-61]. It has been repeatedly shown that the intensity
and timing of exposure to solar radiation affects the incidence of SCC (populations living closer
to the equator are exposed to more UV radiation), however, the specific pathogenetic factors
associated with the transformation of AK into SCC are still unclear [14, 61-64]. Occupations that
involve high levels of daily outdoor exposure have also been shown to increase levels of actinic skin
damage [57, 60, 65, 66].

The risks of AK and SCC are significantly increased in immunosuppressed individuals, and
particularly in solid organ transplant recipients or patients with chronic lymphocytic leukemia
[67-70]. Decreased immune surveillance leads to cellular tumorigenesis in the skin and predisposes
to the development of field cancerization (FC) [10]. The prevalence of FC in these patients is 17%,
tending to increase with the duration of immunosuppression [71]. Solid organ transplant recipients
with FC have been shown to be 4 times more likely to develop SCC compared with those with AK
without FC [71]. There are currently no studies evaluating FC in patients with chronic lymphocytic
leukemia, but their risks of developing SCC are 5-8.6 times higher, as are the rates of relapse,
metastasis and mortality from SCC [72-78].

B ACTINIC KERATOSIS AND THE RISKS OF DEVELOPING SKIN CANCER

Patients with AK have a fivefold higher risk of skin cancer being detected over 10 years of follow-
up compared with controls. Risks significantly increase in patients over 59 years of age. In addition,
a direct link has been established between AK and the development of both keratinocytic and
melanocytic skin malignancies (the incidence of "previous skin cancer" in patients with AK is 12.8%
compared with 1% in the control group, with relative risks for SCC - 7.7, 95% Cl 6.7-8.8; BCC - 4.4,
95% Cl 4.1-5.0; MM - 2.7, 95% Cl 2.1-3.6) [19].

Several studies have attempted to evaluate the risk of AK progression to invasive carcinoma.
Quaedvlieg PJ. et al. (2006) conducted a systematic review of the literature to help practitioners
distinguish "good" AK from "bad" AK. To assess the rate of transformation, 12 articles were selected
(7 general reviews, 3 prospective studies and 2 retrospective studies). Among the prospective
studies, the first one reported that the risk of AK transformation to invasive SCC at 1 year was about
0.1% [22]. In the second, the same authors studied the rate of spontaneous regression of AK, as well
as the rate of transformation into SCC; the results obtained demonstrated a transformation rate of
0.24% [23]. The third study assessed the incidence of BCC and SCC in patients with at least 10 AK
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lesions; the incidence rate was correlated with the age of the patients and was 4.16 and 3.2 per
100,000 person-years, respectively [24].

In general, according to the literature, the risk of progression of AK to invasive SCC for a given
lesion ranges from 0.025% to 20% per year [20]. Glogau R.G. (2000), based on extrapolation of
available data, suggested that the risk of transformation is about 8% per year [12]. However,
subsequently Criscione V.D. et al. (2009) observed a group of 169 patients, the vast majority of
whom were men (95%) with a mean age of 68 years. The average follow-up period was 42 months,
the average number of examinations for each patient was 7 (from 2 to 16). The total number of
observations was 7784 cases of AK, in 411 of them a biopsy was performed. Histological results
showed that 122 (30%) were squamous cell carcinomas (91 invasive and 31 in situ). Seventy-six
biopsies revealed BCC. Finally, the risk of AK progression to invasive SCC was 0.39% (95% Cl: 0.26-
0.57)in 1 yearand 1.97% (95% Cl: 1.58-2.47) in 4 years. This figure is higher than expected compared
to other known data. In contrast, a study from Queensland, Australia, demonstrated a high rate of
regression in patients with advanced AK. A regression rate of 29% was observed in limited forms
of AK, while for widespread forms this figure increased to 74% at 12-month follow-up. Among
regressing AK cases, relapses were observed in 15% of cases, indicating the high transformative
activity of these lesions [26]. The low level of risk of AK transformation does not favor frequent, much
less systematic, biopsy of the lesion.

B CONCEPT OF ACTINIC KERATOSIS FIELD

The concept of FC (field cancerization) was first proposed by Slaughter D.P. et al. (1953) for epithelial
tissues surrounding oropharyngeal carcinomas [33]. The authors examined 782 cases of oropharyngeal
squamous cell carcinoma and found pathological atypical cells in clinically normal-appearing adjacent
tissue. It was shown that multiple new secondary tumors subsequently arose in these areas, which
clinically indicated tumor recurrence but were in fact second primary tumors. At the cellular level, FC
represents the growth of a mutant clone that creates a field of cells predisposed to subsequent tumor
growth [34]. Since its inception, the concept of FC has gained widespread acceptance in other cancer
sites, including vulvar, head and neck, cervical, breast, and colon cancers [34].

As it turned out, the concept of FC is most fully revealed using the example of open areas of skin
exposed to chronic exposure to UV radiation. Areas involved in FC formation have both clinical and
subclinical signs of actinic damage and are therefore at high risk for developing multiple SCC. The
formation of signs of multiple skin SCC leads to an increase in morbidity, as well as to an increase in
multiple surgical procedures, which invariably affect healthcare costs [35, 36].

Accurate identification of AK with FC features is of paramount importance as it identifies
patients who are at greatest risk of developing multiple cutaneous SCC and therefore at greatest
risk of developing poor disease-related outcomes [37].

Despite the available data confirming the importance of studying the field of cancerization for
diagnosis, prognosis and selection of rational treatment tactics for AK, there is still no standardized
definition of the concept of "actinic keratosis field". This is evidenced by the absence of a separate
rubricator code in ICD-10 for AK and FC. However, patients with FC have a different pathological
process than patients with multiple discrete lesions of AK. Inadequate understanding of skin fields
cancerization may wrongly lead to inappropriate treatment of patients when these patients require
a more aggressive approach.

There are several definitions relating to cutaneous FC, most of which consider the presence of
a subclinical mutated field to be the defining feature of this condition [32, 79-82]. It is clear that
subclinical UV-induced atypia surrounds visible areas of AK and likely precedes its development, but
this is of only limited clinical value since a skin biopsy would be required to diagnose FC. It is also
impossible to determine the boundaries of the field without visible signs of AK.

A team of authors reviewed articles detailing the characteristics of the AK field. A total of 32
review articles and 47 original studies provided evidence of sun-induced molecular (including
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Table 1
The definition of the AK field from a molecular/genetic/immunological, histological and clinical
perspective, taken from [32] with modifications

Ty!)e CUL Main provisions
evidence
— UV radiation induces a cascade of molecular signaling reactions at the cellular level,
which cause inflammation, immunosuppression, impaired apoptosis and aberrant
keratinocyte differentiation, which leads to mutagenesis and carcinogenesis
— mutations and changes in the expression of genes involved in the processes of
mutagenesis and carcinogenesis (for example, tumor suppressor genes, most often
Molecular/ . . 4
. . p53) often occur in areas exposed to the sun; these are manifestations of a concept
immunological/ " o N
. known as the "cancerization field
genetic

— morphologically normal tissues (exposed to solar radiation) surrounding actinic
keratosis (AK) and squamous cell carcinoma (SCC) lesions often show similar altered
expression of some of these genes; this may indicate a link between initial molecular
changes occurring in individual cells and the development of AK or squamous cell
carcinoma

— following the initial molecular changes, histopathological changes characteristic of AK
can be detected

— histopathological changes include accumulation of atypical epidermal keratinocytes

Histological with large hyperchromatic and pleomorphic nuclei, some of which are in mitosis

— significant histologic changes suggestive of extensive preneoplastic changes are often
present in sun-damaged skin adjacent to visible AK lesions, providing further evidence
of a "field of cancerization" and continuum?* of disease

— visible AK lesions are most often seen in the setting of sun-damaged skin (eg,
Clinical dermatoheliosis with solar elastosis, yellow discoloration, dyspigmentation,
telangiectasias, ephelides, lentigines, skin laxity)

Note: * continuum - a continuous set, duration and sequence of states and events.

genetic and immunological) and histological skin changes in sun-exposed areas affected by AK
(Table 1) [32].

However, the available literature was found to be insufficient to clinically define the AK field.
A retrospective audit assessed visible signs of sun damage in 40 patients with AK. Telangiectasias,
atrophy, and pigmentation disorders were considered "reliable or very reliable" indicators of the AK
field, whereas the "sandpaper" sign was considered a "moderately reliable" indicator, according to
expert opinion. This study identified a significant gap in evidence for the clinical definition of the AK
field. Therefore, it has been proposed to use a clinical definition of field cancerization based on the
identification of visible signs of sun damage, which, in their opinion, are reliable indicators of field
cancerization and can help in choosing rational treatment for AK (figure 1) [32].

Other proposed definitions of FC require a history of SCC in an actinic lesion [82, 83]. Of course,
visible changes in the lesion are of paramount importance, but the need for a history of SCC may
exclude patients with FC who have not yet developed a first episode of SCC, thereby excluding
these patients from the high-risk group and depriving them of adequate treatment.

One of the latest definitions, taking into account the problems described above, was proposed
in 2020. The authors describe FC as multifocal atypical sites with features of AK or SCC in situ or
invasive, occurring in a field exposed to chronic UV radiation [84]. Compared with patients with
diffuse AK, patients with FC are more likely to present clinically with extensive hyperkeratotic
squamous lesions, suggesting progression to SCC in situ or early invasive SCC, although this is not
a mandatory feature for diagnosis. Such patients may have a history of multiple invasive SCC in the
affected area if FC was not diagnosed early [84].

To date, there are a limited number of effective systems for estimating FC. Most of them propose
to count the number of AK lesions, however, due to the varied morphology of AK, calculations are
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AK CLINICAL DEFINITION OF FIELD CANCERIZATION

Field cancerization can be clinically defined as the anatomical area of skin with noticeable
photodamage, located in close proximity to AK and having at least two of the following signs:
— telangiectasia
— atrophy
— pigmentation disorders
— "sandpaper" symptom

v

RECOMMENDATION FOR MANAGEMENT OF AK

Y '

There are visible changes characteristic In case of the absence of visible
of AK lesion(s) AK lesion(s)
Patients with sun damage indicative of Patients with sun damage indicative of
field of cancerization (clinically identified field of cancerization (telangiectasia,
by telangiectasia, atrophy, pigmentation atrophy, pigmentation disorders,
disorders, "sandpaper" symptom) should be "sandpaper" symptom) should be:
treated according to the following scheme: — informed about preventive
— AKfield therapy or measures
— AKfield therapy + lesion-directed — trained in self-monitoring
therapy, considering patient
preference

Fig. 1. Clinical definition of field cancerization and recommendations for management of AK, adapted
from [32] with modifications

often difficult and inaccurate [85-87]. Counting AK lesions is also impractical because these lesions
are often confluent, individual areas are difficult to identify, and in some cases they may regress
spontaneously.

The Actinic Keratosis Area and Severity Index (AKASI) was developed to classify actinic lesions
[88]. This index stratifies FC on the face and scalp in a similar way to the Psoriasis Area Severity
Index (PASI) scale. The higher the AKASI score, the more severe the actinic damage. The indicator is
calculated taking into account three parameters:
®  areas (scalp, forehead, right and left halves of the face);
®  percentage of actinically damaged skin in each area;

m  grades of clinical severity of AK (erythema, thickness and extent).

Studies have shown that higher AKASI scores are associated with higher risks of SCC and BCC
(AKASI score for SCC - 6.9, for BCC - 3.3) [79].

The Actinic Keratosis Field Assessment Scale (AK-FAS) was created with a similar purpose to
assess skin FC [89]. AK-FAS is based on determining the severity of photodamage and hyperkeratosis
on the skin of the face and scalp. To date, this scale has only been validated using photographs and
has not been used in clinical settings.

The main disadvantage of both AKASI and AK-FAS is that they are time-consuming and unfit
for routine clinical practice. None of the tools fully measure and evaluate FC because they do not
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take into account the presence of in situ SCC or invasive SCC in the sun-damaged area. None of
the scoring systems have been validated to date. The basic requirements for such tools remain the
same — only a simple, validated FC rating scale can help the practitioners to better stratify patients
at greatest risk of SCC progression.

B PATHOGENESIS OF ACTINIC KERATOSIS

Gene mutations caused by chronic exposure to UV radiation are the main cause of AK
development. The mechanisms by which UV radiation causes AK are given in figure 2 [114].

UV radiation is absorbed by DNA, membrane phospholipids, and transurocanic acid (UCA).
Generation of DNA photoproducts leads to mutations in p53 and other tumor suppressor genes,
production of membrane lipid mediators such as arachidonic acid and platelet activating factor
(PAF), as well as cis-UCA; these effectors alter intracellular signaling. Dysregulation of the cytokines
leads to inflammation, changes in T cell homeostasis, and immunosuppression. Loss of p53-induced
protective mechanisms leads to the accumulation of additional mutations and chromosome
instability, which is the main cause of abnormal keratinocyte proliferation (fig. 2).

The processes and mediators involved in the formation of the AK manifestations are presented
in Table 2.

UVB-mediated mutagenic signatures of CT and CC-TT substitutions at dipyrimidine dimer sites
have been identified in several key driver genes of sun-exposed skin, AK and SCC [90-93]. TP53 is
the most common driver mutation found in SCC, identified in >90% of samples, and is thought
to play a key role in the formation of AK and SCC [91]. The P53 protein plays a critical role in both
apoptosis and cell cycle arrest following DNA damage, and loss of function associated with UV

UV-RADIATION
Membrane phospholipids DXA photodamage ROS, ds-UCA, PAF
l \T\‘Altered intracellular signaling
Arachidonic add Mutation in p53 and other TSGs l
l Cytokine dysregulation
Prostaglandins Failure of apoptosis l

Changes in T-cell subsets

| ¢

Inflammation Genomic instability Immunosuppression

v ' '

Keratinocyte tumor growth

Fig. 2. The impact of UV radiation on mechanisms that form AK clinic, adapted from [114] with
modifications (explanations are in the text)

Notes: TSGs - tumor suppressor genes; ROS - reactive oxygen species; UCA - urocanic acid; PAF - platelet-activating factor.
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Table 2
Actinic keratosis: mediators and mechanisms of pathogenesis, adapted with modifications from [114]

Patho-physiological

Mediators Effects
process
— Arachidonic acid
- COX-2 — Lipid peroxidation
— Prostaglandins — Increase in the population of T-lymphocytes,
— Adhesion molecules, Langerhans cells
Inflammation pro-inflammatory — Increased p53 and bcl-2
cytokines — Decreased Fas (CD95), Fas ligand
—  Mastcells — Relationship between chronic inflammation and
- ROS tumor progression through MIF
- MIF
Oxidative stress — ROS - I.Da'mage to mlt'ochondnal DNA and genomic DNA,
lipid peroxidation
— Local and systemic immunosuppression
—  DNAdamage - Inhibition of immune surveillance effector genes
 Foxn3 T ~  Potentiation of IL-10, TGF-B
. P 9 — Inhibition of CD4 T cell activation and proliferation
Immunosuppression |- TLR - .
—  Skin immune protection
- HPV A
— Decreased IL-8 levels, resulting in decreased
— RAF,UCA .
response to UV radiation
— Early mediation of immunosuppression
— Elimination, through suppression, of activation of
~ ps53 apoptotic mediators CD95 and TRAIL

Disruption of — Elimination of proapoptotic tumor suppression

: - PKC-6 -
apoptosis processes | _ 5y through gene mutations
— Regulation of p53 apoptotic activity
— Apoptosis inhibition
— MYCProto-oncogene |— Amplification/overexpression
Mutagenesis —  TSGs: p14#%F, p16™€14a | —  Disorders associated with TSGs codon coding
p15inkab27 —  Accumulation of additional genomic mutations, loss
- p53 of transcriptional signaling

— Abnormal expression

— ViaROS, phosphorylation/inactivation, dysregulation
of apoptosis via p38, ERK, AKT

—  Suppression of interferon signaling

— Increased expression in cancer

—  E-cadherin/catenin
Cell growth and - EGFR
differentiation — Interferon

— Osteopontin

— Activation of Ras, Raf
— Dissociation of NF-kB-IB

— Cyclobutane —  Production of cytokines (IL-1, IL-6), TNF, IL, GM-CSF
Tissue remodeling pyrimidine dimers — Activation of arachidonic acid pathways causing
- MMPs mast cell degranulation with histamine release

— Basement membrane degradation
— Tumor invasiveness

Notes: AKT — A protein kinase; BCL, apoptosis-regulating protein; COX - cyclooxygenase; EGFR - epidermal growth factor
receptor; ERK - extracellular signal-regulated kinases; Foxp3 - a protein involved in immune responses (forkhead box p3); GM-
CSF - granulocyte-macrophage colony-stimulating factor; HPV — human papillomavirus; IL - interleukin; MIF — macrophage
migration inhibitory factor; MMPs — matrix metalloproteinases; mtDNA - mitochondrial DNA; NF-kB-IB - nuclear factor kB-
inhibitor IB; PAF - platelet-activating factor; PKC - protein kinase C; RAS and RAF - members of the mitogen-activated protein
kinase pathway; ROS - reactive oxygen species; TGF - transforming growth factor; TLR - toll-like receptor; TNF — tumor necrosis
factor; TRAIL - tumor necrosis factor-related apoptosis-inducing ligand; Tregs - regulatory T cells; TSG — tumor suppressor gene;
UCA - urocanic acid; UV - ultraviolet.

radiation leads to persistence of apoptosis [94, 95]. Studies have shown that clonal expansion
of p53-mutated fields occurs exponentially in response to chronic UV irradiation [96, 97]. This
expansion is secondary to low doses of UV radiation equal to or lower than the energy required to
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produce erythema (suberythemal doses) [98]. In an experiment on mice, the number of clonal fields
with a p53 mutation decreases by 60-70% 2-4 weeks after removal of the chronic UVB stimulus [97].
These findings support epidemiological evidence that actinic damage and SCC occur in response to
chronic UV irradiation rather than short-term high-intensity insolation.

TP53 mutations were detected in clinically normal skin that was exposed to sunlight, as well as
in photodamaged skin and AK, but were absent in sun-protected areas [99-101]. Clonal expansion
of p53 mutation fields in clinically normal tissue indicates that TP53 mutations occur early in
progression and lead to FC and SCC. Moreover, subclones of other key SCC driver mutations have
been identified within these clonal p53 mutation regions, but not in adjacent skin outside the clonal
fields [102].

The NOTCH (present in 75-82% of SCC) and MAPK signaling pathways have been identified as
key driver mutations [90, 103-106]. Other notable driver mutations that have been suggested to
play a role in SCC progression include CDKN2A, FAT1, RAS, RIPK4, and MMP1 [90, 107-111]. SCC has
the second highest (BCC has the highest) mutational load among all human malignancies — from
33.3 to 50 mutations per megabase encoding DNA and therefore it is difficult to determine which of
the above mutations are key for the development of FC and SCC [90, 112, 113].

B ACTINIC KERATOSIS: CLINICAL MANIFESTATIONS

Since the origin of AK is inextricably linked to cumulative exposure to UV radiation, therefore
sun-exposed areas such as the face, neck, chest, dorsum of the hands, shoulders and scalp (in men
with androgenetic alopecia) are most often involved. Classic lesions of actinically altered skin are
slowly growing, dry, erythematous, pigmented spots/papules/plaques of varying diameters with
telangiectasias; the surface of the elements is almost always covered with yellow or brown well-
fixed scales (Photo 1, 2, 3). The degree of infiltration, hyperkeratosis, pigmentation and secondary
ulceration can vary greatly. The surrounding areas typically present with a pattern of diffuse chronic
sun damage with scattered telangectasia, elastosis, wrinkles, pigmentation abnormalities, star-
shaped scars, and yellowish discoloration. AK elements on the dorsum of the hands and forearms are
usually thicker due to more pronounced infiltration and hyperkeratosis. AK is usually asymptomatic;
patients rarely complain of burning and itching at the sites of lesions. However, AK may bother an
individual due to its rough surface or resulting erosions with or without hemorrhages. Some lesions
sometimes have the appearance of a cutaneous horn, with 15.7% of such cases histologically being
SCC[115,116].

It is customary to distinguish several clinical varieties of AK; The most common ones include
classic and hypertrophic AK; other variants are less common and referred to as special forms of AK
(Table 3).

Table 3
Actinic keratosis: special forms

Form of AK Clinical manifestations
— smooth erythematous patch

Atrophic AK — there are no flakes on the surface of the element

AK in the form of Cornua — horny element in the form of a needle/spike/bump

cutanea (a type of hypertrophic | — the height of the element corresponds to at least half the maximum
variant of AK) diameter of the base

— hyperpigmented spots

— peeling on the surface of spots of varying degrees

— dry foci of pronounced chronic inflammation of the red border of the
Cheilitis actinica lower lip of varying sizes

— hyperkeratotic crusts, fissures and ulcerations are common

Pigmented AK
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Photo 1. Woman 45-year-old with manifestations of chronic actinic damage skin of the face

(A: multiple small pigmented and erythematous macules and plaques, varying degrees of
hyperkeratosis), back surfaces of hands and forearms (B: elastosis, pigmented macules), shoulders and
back (C: predominantly pigmented lichenoid papules with hyperkeratosis on the surface, skin atrophy
signs). Professor Lukyanau’s own observation

Photo 2. Non-pigmented facial actinic keratoses. Woman 72-years-old. Pigmented and erythematous
scaly macules and papules of the right cheek. Solitary hyperkeratotic slightly pigmented plaque with
poorly defined borders in the area of the right nasolacrimal groove, central part of lesion covered by

adherent dry whitish scales. Professor Lukyanau’s own observation
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Photo 3. Non-pigmented, pigmented, hyperkeratotic facial and scalp actinic keratosis. Man 66-year-
old with multiple from pink to erythematous and brownish color lesions (scaly macules and papules)
of face (A, B: nose, cheekbones, forehead), scalp in the bald area (C). There are several yellowish foci
of hyperkeratosis on the skin of the bridge of nose, in the scalp area (A, C). Professor Lukyanau'’s own
observation

AK may resolve spontaneously, recur, or progress to invasive SCC. The percentage of progression
of untreated solitary AK to invasive SCC varies widely among different studies and is estimated
at 0.03-30%. Such high variability can be explained by different periods of observation and the
immune competence of the examined patients. Progression of the process occurs on average within
two years [117-119].

The transition from AK to invasive SCC occurs gradually. Therefore, Anglo-American authors
talk about a continuum of AK and SCC (continuum hypothesis), while the European school
considers AK as an early form of SCC in situ [118-120]. It is recommended to avoid using the
term "precancerous disease" in relation to AK, since AK already has atypical cells and architectural
abnormalities, which by definition corresponds to degeneration, that is, cancer. The presence of
AK is an indicator of chronic sun damage to the skin. Approximately 60% of cutaneous SCC cases
arise from AK lesions [121].

Which actinic keratosis lesions should be considered for biopsy?

The main reason for performing a biopsy in AK is to look for its transformation/evolution into
SCC. For proper site selection, it is important to know the clinical aspects of AK progression to SCC.
A skin process that rapidly increases in area or thickness or is localized near the mucous membranes
(near natural openings) has a greater risk of transformation into carcinoma [27]. One study analyzed
biopsies from 50 cases of AK (papular form) on the dorsum of the hands, wrists, and forearms [28].
It was stated that the clinically hyperkeratotic nature of AK and the diameter of such areas more
than 1 cm in fair-skinned individuals are a prognostic argument in favor of transformation, since
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Table 4
Abbreviation IDRBEU: signs of AK lesion transformation into carcinoma
D Diametr >1 cm
R Rapid enlargement
B Bleeding
E Erythema
U Ulceration

the frequency of invasive lesions in histological examination was 50%. In more recent sources,
signs such as pain, erythema, ulceration, induration, hyperkeratosis and increased size of lesions
were interpreted as indicators of possible transformation [29]. According to Fu W. and Cockerell C.J.
(2003) a biopsy in patients with AK is necessary in case of verification of large, pruritic, hemorrhagic,
ulcerated, erythematous, indurated or clinically atypical lesions [30].

Finally Quaedvlieg PJ. et al. (2006) suggested that the presence of a certain number of clinical
signs should indicate AK transformation, and suggested using the abbreviation IDRBEU in practice
(Table 4) [21]. The main signs of malignant transformation of the AK lesion are:
= inflammation/hardening;
m  diameter is more than 1 cm;
= rapid growth;
= bleeding;
= erythema;
® ulceration.

Additional signs include:
pigmentation;

palpable nature of the lesion;
pain;

itching;

hyperkeratosis.

B NON-CLASSICAL FORMS OF ACTINIC KERATOSIS AND BIOPSY

Clinical diagnosis of AK is usually straightforward. However, some of its varieties can create
certain problems. For example, sometimes the keratotic component is more pronounced than in
the classic lesions, and the lesion may become weeping, then it can be confused with seborrheic
keratosis. The hyperpigmented lesion, often extensive and on the face, can lead to confusion with
seborrheic keratosis foliaceus, solar lentigo, or Dubreuil’s lentigo maligna. In such a situation,
a biopsy is mandatory. With the development of the lichenoid form of AK, the clinic can imitate
dermatoses such as lichen planus (LP), lichenoid reaction in response to the ingestion of drugs
(lichenoid toxidermia). Biopsy should be recommended in such patients.

In addition, in a large percentage of cases, an AK biopsy reveals other concomitant pathology.
A prospective study conducted by Carag H.R. et al. (2000), comparing the initial histological
diagnosis based on AK biopsy (57 patients and 69 lesions) and the additional diagnosis after
repeated resections, showed the following results. In 23 samples an additional diagnosis was made.
In 14 cases, AK was associated with a malignant lesion such as SCC in situ (9 cases), invasive SCC
(2 cases), or BCC (3 cases). There were also benign formations: seborrheic keratosis (3 cases),
porokeratosis (2 cases), fibrous papule (1 case), melanocytic proliferation (1 case), comedones
(1 case), scar (1 case). These results highlight the fact that AK may be associated with other
underlying lesions.
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