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Anotacija

Aktiniskas keratozes ir biezi sastopami intraepiteliali keratinocitu jaunveidojumi, kas ir
hroniski saulé bojatas adas markieri. Aktiniskas keratozes var tieSi progres€t par invazivu
plakanStnu karcinomu, bet ir janem veéra, ka to klatbiitne palielina ari citu adas audzgju
attistibas risku. Tas liecina, ka zinasanam un pétijumiem par aktinisko keratozu diagnostiku un
arst€Sanu ir butiska kliniska nozime.

S1 promocijas darba mérkis bija izpétit dazadus kliniski nozimigus aktinisko keratozu
diagnostikas un arsteéSanas aspektus. Merkis tika sasniegts ar septiniem uzdevumiem un se$am
recenzeétam publikacijam.

Pirmaja darba dala tika skatits, kuri kliniskie un dermatoskopiskie parametri liecina par
slimibai raksturigajam histologiskajam un imunhistokimiskajam parmainam ada. Lai to
panaktu, sakotngji tika veikts sistematisks parskats, lai identific€tu tas aktinisko keratozu
kliniskas pazimes, kas raksturo veidojumus, kuri vélak prospektivos pétijumos progres€ja par
invazivam plakan$iinu karcinomam. Sis sistematiskais literatiiras parskats metodologiski tika
veikts saskana ar Prisma vadlinijam un registréts Prospero datubaze. Darba rezultata tika
secinats, ka ilgstoSas un lielas vai sapliistosas aktiniskas keratozes ir visbutiskakie kliskie
riska faktori talakai adas plakansiinu karcinomas attistibai no Siem veidojumiem. Papildus tika
apkopotas biezakas aktinisko keratoZzu dermatoskopiskas pazimes, ka ar1 noteikts, kuri no
mingtajiem iminhistokimiskajiem markieriem — p53, p63, pl6, Ki67, ciklins D, Bcl-2 un
CD31 - ir butiski aktinisko keratozu un intraepitelialo karcinomu paraugos, salidzinot ar
kliniski veselas saulé bojatas adas paraugiem. Lai to paveiktu, tika apkopoti prospektivi iegiiti
aktinisko keratozu, intraepitelialu adas karcinomu un tas pasas vecumgrupas pacientu veselas
adas paraugi no saulei paklautajam vietam (sejas adas) un veikti atbilstoSie hematoksilina,
eozina un iminhistokimiskie krasojumi. Rezultata tika noskaidrots, ka amorfo masu klatbiitne,
p53 krasojuma intensitate, Bcl-2 un CD31 markieru ekspresija atSkiras kliniski vesela hroniski
saules bojata ada, salidzinot ar aktinisko keratozu un intraepidermalu adas karcinomu
paraugiem. Petfjuma talaka dala ir sakts analizét klinisko un dermatoskopisko parametru
saisttbu ar histologiskam un imtnhistokimiskam parmainam. Rezultata ir iegits, ka
dermatoskopiski tipiskas aktiniskas keratozes, tostarp ar raksturigo mazo starpfolikularo asins
kapilaru klatbatni, ir biezak redzamas, ja histopatologiskaja izmekl&$ana ir amorfas masas.
Turklat dermatoskopiski tipiskam aktiniskajam keratozém ir zemaka CD31 markiera
ekspresija, savukart folikulu trikums bija saistits ar palielinatu Bcl-2 markiera subepidermalo
ekspresiju. Sie rezultati skaidrojami ar hroniska ultravioleta starojuma nozimi aktinisko

keratozu attistiba, un tie izcel neoangiogenézes un subepidermalas iekaisuma §tinu infiltracijas



nozimi aktinisko keratozu progreséSana lidz plakanstinu karcinomai. Turklat Sie rezultati uzsver
dermatoskopijas nozimi tadu veidojumu atlas€, kuriem ir lielaka smaguma pakape un tap&c var
biit nepieciesama riipigaka uzraudziba vai agresivaka terapija.

Darba otraja dala tika pétiti ar aktinisko keratozu arste€Sanu saistiti aspekti. Pirmkart, §1
darba ietvaros tika dermatoskopiski sekots aktinisko keratozu dermatoskopiskajam parmainam
arstéSanas laika, tostarp arst€Sanas radita iekaisuma faze. Tas ir bitiski, jo biezi diagnoze tiek
pamatota ar dermatoskopiskam pazimém, savukart, ja dermatoskopiskas pazimes ir mainigas,
tas var ietekmét diagnostisko procesu. P&tijuma rezultata tika secinats, ka baltas spidigas stréles
ir mainigas dermatoskopiskas struktiiras, kuras var izzust terapijas radita iekaisuma laika, var
izzust p&c lokalas terapijas un dazkart var paradities pirmo reizi pec arstéSanas. Turklat, veicot
dinamisko nov@rosanu, mes vargjam vizualiz€ un zinot par retu klinisko gadijumu, kura
aktiniskas keratozes ir viena lokalizacija ar virspusgju bazalo §tinu karcinomu un §1 karcinoma
ir dermatoskopiski diagnostic€jama tikai péc aktinisko keratozu terapijas.

Turpinot terapijas aspektu izpéti, tika salidzinata smagu aplikacijas vietu reakciju
sastopamiba starp dazadam aktinisko keratozu lauka arstéSanas metodém. Ir zinams, ka
aktinisko keratozu arstéSana sniedz daudz prieksrocibu pacientiem, tomér lauka arstéSanas
metodes rada iekaisuma reakcijas, kuras pacientiem bieZi ir griiti pienemamas. Tapéc tika veikts
literatiiras apskats un secinats, ka smagas intensitates medikamenta raditas aplikacijas vietas
reakcijas ir bieZi sastopamas, 1pasi terapija ar imithimodu. Vieniga terapeitiska metode ar zemu
smagu lokalo reakciju izplatibu bija dienasgaismas fotodinamiska terapija. ArstéSanas
partraukSana lokalo reakciju dél ir bieza, lai gan visaugstakais arstéSanas partraukSanas biezums
lokalo reakciju dél tika noverots petijumos ar visilgakajam arstéSanas sheémam, pieméram, ar
diklofenaku, nevis pétijumos, kuros zinots par visaugstako smagu lokalo reakciju sastopamibu.
Sie secinajumi ir kltniski biitiski, nosakot lokalo terapiju aktinisko keratozu pacientiem.

Atslegvardi: aktiniska keratoze, intraepiteliala karcinoma, plakansiinu karcinoma, adas

vezis, dermatoskopija, UV starojums, aplikacijas vietas reakcijas.



Abstract
Diagnostic and Treatment Aspects of Actinic Keratoses

Actinic keratoses (AK) are common keratinocyte intraepithelial neoplastic disorders
that serve as a general marker of chronic sun damage. These lesions can directly progress into
invasive squamous cell carcinoma (SCC), while simultaneously, their presence serves as
a general marker of all skin cancer development risks. Therefore, knowledge in diagnosing and
treating AK is of great clinical relevance.

The aim of this Thesis was to explore different clinically relevant aspects of diagnosing
and treating AK. The aim was reached with seven tasks and six peer-reviewed publications.

The initial part of the study focused on identifying clinical and dermatoscopic
parameters that are indicative of histological and immunohistochemical alterations in the skin,
typical of the disease. This was accomplished through a systematic review aimed at pinpointing
the clinical characteristics of AK that were known to progress into invasive SCCs, as evidenced
in prospective studies. The review followed the Prisma guidelines and was registered in the
Prospero database. As a result, long-standing and large or merging AK were concluded to be
the most important clinical risk factors for the development of SCC. Furthermore, the study
summarized the most prevalent dermatoscopic features of AK and evaluated the significance
of various immunohistochemical markers — namely p53, p63, p16, Ki67, cyclin D1, Bcl-2, and
CD3L1. This evaluation aimed to discern their expression in samples of AK and intraepithelial
carcinomas as opposed to samples of clinically normal but sun-damaged skin. To accomplish
this objective, the study collected AK and intraepithelial carcinoma samples, as well as healthy
skin samples from sun-exposed facial areas, from patients within the same age cohort. These
samples were then stained with haematoxylin and eosin, along with specific
immunohistochemical markers. The findings revealed distinct differences in the presence of
amorphous masses and the intensity of staining for p53. Moreover, there was a variation in the
expression of Bcl-2 and CD31 markers between clinically healthy, chronically sun-damaged
skin and the samples of AK and intraepidermal carcinomas. In a subsequent phase of the
research, an analysis was conducted to elucidate the correlation between identified clinical and
dermatoscopic parameters and the observed histological and immunohistochemical alterations.
This analysis revealed that dermatoscopically typical AK, particularly those featuring the
hallmark small interfollicular blood capillaries, were more likely to be associated with the
presence of amorphous masses in histopathological samples. Additionally, these typical AKs
exhibited a lower expression of the CD31 marker. Conversely, the absence of follicular

structures correlated with an increased expression of the Bcl-2 marker in the subepidermal



layers. The identified associations underscore the significance of neoangiogenesis and
subepidermal inflammatory cell infiltration in the recognized progression from AK to SCC.
Furthermore, these findings emphasize the utility of dermatoscopy as a tool for selecting lesions
that exhibit greater severity and may therefore require closer monitoring or more aggressive
management. The investigation into the correlation between dermatoscopic and
histopathological findings is set to continue in future studies.

In the second part of the Thesis, aspects concerning the treatment of AK were
investigated. The research initially tracked the dermatoscopic alterations in AK throughout the
therapeutic process, particularly noting the changes during the treatment-induced inflammatory
phase. This aspect was crucial, as dermatoscopic signs often form the basis of diagnosis, and
variability in these signs could influence diagnostic accuracy. The study found that shiny white
streaks, which are considered variable dermatoscopic structures, may vanish during
inflammation caused by treatment, may resolve post-topical therapy, or may even emerge de
novo post-treatment. Additionally, through dynamic monitoring, a rare clinical instance was
documented where AK coexisted with a superficial basal cell carcinoma (BCC). Intriguingly,
the BCC was only dermatoscopically identifiable following the treatment of the AK,
highlighting the complex interplay between dermatoscopic visibility and therapeutic
intervention.

Continuing with the exploration of therapeutic aspects the occurrence of severe
application site reactions across various field treatments for AK were compared. While such
treatments are beneficial, they can elicit inflammatory responses that many patients find
challenging to endure. A comprehensive review of the existing literature was conducted,
leading to the conclusion that severe drug-induced application site reactions are notably
prevalent, particularly with imiquimod therapy. Daylight photodynamic therapy emerged as the
only method exhibiting a low frequency of severe local reactions. Discontinuation of treatment
due to adverse local reactions was a frequent occurrence, with the longest treatment protocols,
such as those involving diclofenac, showing the highest discontinuation rates — not necessarily
those with the greatest incidence of severe reactions. These insights hold considerable clinical
importance for the prescription of topical therapies to patients with AK.

Keywords: actinic keratosis, squamous cell carcinoma, skin cancer, progression,
dermatoscopy, dermatoscopic-immunohistochemical correlations, UV damage, application site

reactions.
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Darba izmantotie saisinajumi

AK aktiniska keratoze

Bcl-2 B $tnu limfomas 2 (B-cell lymphoma 2) géna proteins

CD31 Klasteru diferenciacijas markieris (cluster of differentiation) 31
Ki67 kodola proteins Ki67

pl16 proteins pl6

p53 proteins p53

p63 proteins p63

uv ultravioleta gaisma



levads

Aktiniskas keratozes (AK) ir vienas no visbiezak sastopamiem adas bojajumu veidiem
ka vispargja, ta dermatologiskaja prakseé. Kliniski tas parasti ir redzamas ka multiplas sartas
makulas, papulas vai platnites ar virsmas zvinu uz hroniski saulé bojatas adas. Lielakoties
aktiniskas keratozes skar gados vecakus cilvékus ar gaiSu adu (Dziunycz et al., 2018; Reinehr
and Bakos, 2019; Schmitz et al., 2018; Steuer et al., 2020; Tizek et al., 2019). Vislielaka AK
kliniska nozime ir to iesp&€jama progreséSana par invazivu plakanstinu karcinomu, kas ir otrs
izplatitakais adas véza veids (Stratigos et al., 2020b), lai gan lielai dalai pacientu tiesi
kosmétiskais izskats ir iemesls sanemt arsta konsultaciju. Morfologiski AK ir intraepidermalas
neoplazijas, kas tiek uzskatitas par plakanstnu karcinomas in situ stadiju un ir sakumposms
invazivu plakanstnu karcinomu attistibai (Reinechr and Bakos, 2019; Rowert-Huber et al.,
2007). Plakan$iinu karcinomas var attistities tieSi no AK vai ka jauns bojajums uz blakus esosas
hroniski saul€ bojatas adas, jo AK klatbttne palielina visu turpmako laundabigo adas audz&ju
risku, Tpasi plakanstinu karcinomu (Guorgis et al., 2020). Lai gan ir sarezgiti aprékinat precizu
katras AK progreséSanas risku, nesenais Madani et al. (Madani et al., 2021) p&tijums paradija,
ka kumulativa adas plakansiinu karcinomu sastopamiba AK pacientiem sasniedza 17,1 %
10 gadu laika p&c diagnozes noteikSanas. Ir kliniski biitiski, ka AK un plakansiinu karcinomu
diferencialdiagnostika sakotngjas stadijas ir sarezgita, un pé&tijjumos ir dati, ka 1,5 % no
sertificéta dermatologa kliniski diagnosticétam AK bija plakans$iinu karcinomas ar virspus€ju
invaziju histologiskaja noveértéjuma (Ehrig et al., 2006). Visu adas bojajumu, tostarp AK un
plakansiinu karcinomu, diagnostiku atvieglo dermatoskopija. Dermatoskops ir biezi sastopams
un viegli lietojams instruments dermatologijas praks€, un nesen veikts sistematisks parskats
paradija §1s metodes augsto precizitati — jutiguma ltmeni 11dz 98,7 % un specifiskumu 11dz 95 %,
ja AK tiek diagnosticéta, pateicoties dermatoskopiskajam pazimém (Huerta-Brogeras et al.,
2012; Valdés-Morales et al.,, 2020). Turklat iepriek§ ir publicéts, ka mainas AK
dermatoskopiskas pazimes, progres€jot par invazivu plakanstinu karcinomu (Zalaudek et al.,
2012). Lai gan vairakos pétijumos ir noveértétas AK un plakansiinu karcinomu klinisko,
dermatoskopisko un histologisko pazimju korelacijas (Lee et al., 2019; Papageorgiou et al.,
2022; Rstom et al.,, 2022), rezultati nav vienoti un trikkst petfjumu, kas novertétu ari
imiinhistokimiskas 1pasibas.

Atbilstosi vadlinijam AK arstéSana ar retiem iznémumiem ir indic€ta visiem pacientiem,
lai noverstu progresiju. Terapija var biit versta uz atseviskiem veidojumiem vai visu AK lauku,
kas nozimé ar1 bojato, kliniski neredzamo $iinu arst€Sanu starp redzamajiem AK veidojumiem.

Visas arst€Sanas iespgjas, iznemot kirurgisku veidojumu eksciziju, ir verstas uz atipisko



keratinocTtu iznicinaSanu, ta izraisot 1slaicigas iekaisuma reakcijas ar dazadu smaguma pakapi.
Ar arsteSanu saistito aplikacijas vietu reakciju apsprieSana pirms terapijas var izraisit arst€Sanas
sak3anas aizkavé$anos. ArstéSanas laika $adas reakcijas izraisa diskomfortu (Eisen et al., 2021;
Neri et al., 2019) un ictekmé ar veselibu saistito dzives kvalitati (Hanke et al., 2016). Strohal et
al. (Strohal et al., 2012) pétijums paradija, ka 19,4 % pacientu, kuri tika arsteti ar lokalu
imihimoda 5 % krému, veica neplanotas vizites, jo viniem bija bazas par aplikacijas vietu
reakcijam. Turklat aplikacijas vietu reakcijas izraisa nelidzestibu, tad€jadi, iesp€ams,
samazinot arsteéSanas efektivitati (Stockfleth et al., 2015). Lokala terapija ir indic€ta lielakajai
dalai pacientu ar AK un lauka kancerizaciju, jo ta ir viegli lietojama, loti efektiva, ietaupa arsta
laiku un ir vieniga arsté$anas metode, kas vérsta uz visu zonu. Saja darba tika patiti ar AK
arst€Sanu saistiti faktori, ka smagu aplikacijas vietu reakciju izplatiba, dermatoskopisko

pazimju izmainas terapijas laika un péec tas.

Darba merki
1. Noteikt kliniskas, dermatoskopiskas, histopatologiskas un iminhistokimiskas
pazimes, kas raksturo aktiniskas keratozes un intraepidermalas plakanSiinu
karcinomas.
2. lIzvertet, ka mainas aktmisko keratozu dermatoskopiskas pazimes terapijas radita
iekaisuma laika un p&c terapijas.
3. Noteikt aktinisko keratoZu terapijas radito smago lokalo adas reakciju sastopamibu

un ar to saistito terapijas partraukSanas bieZumu.

Darba uzdevumi
Promocijas darba mérku sasniegsanai tika izvirziti $adi uzdevumi:

1. Sistematiska parskata veida apkopot literatiiras datus par prospektivos pétijumos
noverotam kliniskajam pazimém, kas raksturo aktiniskas keratozes, kuras progreseja
par plakansiinu karcinomam.

2. Apkopot biezakas publicétas dermatoskopiskas pazimes, kas raksturigas sejas adas
aktiniskajam keratoz€m, intraepidermalajam adas karcinomam un plakansiinu
karcinomam, un sniegt $o pazimju skaidrojumus.

3. Izpetit un novertet, kuriem no minétajiem iminhistokimiskajiem markieriem — p53,
p63, pl6, Ki67, ciklins D, Bcel-2 un CD31 — ir atskiriga ekspresija klmiski vesela,
saulé bojata ada, salidzinot ar aktiniskas keratozes un intraepidermalas karcinomas
adas paraugiem.

4. Izpetit un novertét, kuras no kliniskajam un dermatoskopiskajam aktinisko keratozu

un intraepidermalo karcinomu pazimém ir biezak sastopamas, kad konstaté aktinisko
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keratozu progresijai raksturigds patohistologiskas parmainas un izmantoto
imiinhistokimisko markieru — p53, p63, pl6, Ki67, ciklins D, Bcl-2 un CD31 —
ekspresijas izmainas.

5. Izpétit un novertét, ka lokalas terapijas raditais iekaisums maina dermatoskopiskas
aktinisko keratozu pazimes.

6. Izvértét aktinisko keratozu dermatoskopiskas pazimes pirms un p&c terapijas.

7. Apkopot literatiiras datus par aktinisko keratozu terapijas radito smago lokalo adas

reakciju sastopamibu un ar to saistito terapijas partraukS$anas biezumu.

Darba hipotezes
1. P&c aktinisko keratozu kliniskajam un dermatoskopiskajam pazim&m ir iesp&jams
paredz&t histopatologiskas pazimes un imtnhistokimisko markieru — p53, p63, p16,
Ki67, ciklins D, Bcl-2 un CD31 — ekspresiju.
2. Aktinisko keratozu dermatoskopiskas pazimes klust mazak izteiktas terapijas radita
iekaisuma faze, un tas pilniba izziid pec sekmigas terapijas.
3. Aktinisko keratozu arst€Sana biezi izraisa smagas lokalas reakcijas medikamenta

aplikacijas vietas, ka rezultata pacienti partrauc arsta noziméto terapiju.

Darba novitate

Sis darbs sastav no vairakiem pétijumiem, un katrs atbild uz savu p&tniecibas jautajumu.
Pirmkart, atjauninot ieprieks 2006. gada publicéto Quaedvlieg et al. (Quaedvlieg et al., 2006)
pétijumu, sistematiska parskata veida tika identificétas tas kliniskas pazimes, kas raksturo AK
ar augstaku risku progresét par invazivu plakanstinu karcinomu. Proti, tika iegiits, ka publicétos
prospektivos pétijumos no ilgstosam un lielam (virs 1 cm diametra) vai saplistosam AK biezak
velak attistyjas invaziva karcinoma. Otrkart, §1 darba ietvaros tika novertéta septinu
imiinhistokimisko markieru (p53, p63, p16, Ki67, ciklins D, Bcl-2 un CD31) ekspresija gados
vecaku cilvéku kliniski veselos hroniski saulé bojatas adas paraugos (kontroles grupa) un
AK/intraepidermalo karcinomu grupa, tadgjadi identificgjot slimibai specifiskas izmainas. Ipasi
izcelams ir lielais vienlaikus noteikto markieru skaits. Darba rezultata tika iegits, ka amorfo
masu izplatiba, pS3 krasojuma intensitate, Bcl-2 un CD31 ekspresija kliniski vesela saulé bojata
ada atSkiras, salidzinot ar adas paraugiem, kuros attistijusas AK un intraepidermalas
karcinomas. P&tijumu turpinot, iegitie rezultati tika izmantoti, lai savstarp&ji salidzinatu katra
parauga kliniskos, dermatoskopiskos, histopatologiskos un imiinhistokTmiskos parametrus. Sis
petijums ir unikals arT no ta aspekta, ka pacienti tika ieklauti prospektivi un ka tika salidzinata
dermatoskopisko pazimju klatbiitne ar imunhistokimisko markieru ekspresiju, kas literatiira

joprojam ir salidzinosi reti, lielakoties gadijumu aprakstos. Rezultata tika identificets, ka
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dermatoskopiski tipiskas AK, tostarp veidojumi ar raksturigajiem maziem zarotiem asins
kapilariem, histopatologija biezak uzrada amorfas masas. Dermatoskopiski tipiskam AK bija
zemaka CD31 ekspresija un folikulu trikums bija saistits ar augstaku Bcl-2 subepidermalo
ekspresiju. Sadi atklajumi sakrit un papildina pasreizgjas zinasanas par markieriem, kas
iesaistiti keratinocitu karcinomu progresija.

Otra darba dala tika pétiti ar AK arstéSanu saistitie aspekti. Pirmkart, dermatoskopisko
pazimju parmainas terapijas laika un pirmo reizi tika zinots par balto, spidigo strélu variabilitati.
Papildus — literattira ir reti zinojumi par viena lokalizacija esoSu AK un bazalo $tnu karcinomu,
bet, fotodokumentgjot AK terapijas laika, tika iegiits, ka, izarstejot epiderma lokaliz€tos AK
veidojumus, ir iesp&ja diagnosticet dzilak esoSos veidojumus — $aja gadijuma bazalo $inu
karcinomu — un zinot par to. Istenojot $o darbu un, cik autorei zinams, pirmo reizi 2018. gada
Latvija vairakiem pacientiem tika veikta dienas gaismas fotodinamiska terapija un apkopoti tas
rezultati. Savukart noslédzosaja dala, papildus pétot ar aplikacijas vietu reakcijam saistitos
aspektus, tika iegtts, ka pacienti biezak partrauc terapijas, kam ir ilgstoSa lietoSanas shéma,
nevis tas, kuras rada izteiktakas reakcijas. Minétais fakts pastiprina konsultacijas nozimibu

reakciju skaidroSana, ta uzlabojot lidzestibu un ieglistamo terapijas efektivitati.
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Diskusija

Ultravioletas (UV) gaismas iedarbiba ir butiskakais adas v&zi izraisoSais apkartgjas
vides faktors. UV gaismas rezultata saulei paklautas vietas, pieméram, sejas ada, ir visbiezaka
adas véza lokalizacija (Reinehr and Bakos, 2019; Subramaniam et al., 2017; van der Pols et al.,
2006a). AK ir biezi sastopami UV gaismas izraisiti adas veidojumi, kas lielakoties atrodami uz
gaisadainu cilveéku hroniski saul€ bojatas adas. Kliniski bitiska ir So veidojumu spgja attistities
par invazivu plakansiinu karcinomu, kas ir otrs biezakais adas audz&ju veids. Kaut ar1 dala
autoru uzskata, ka nav iesp&ams noteikt, no kuras AK attistisies invaziva plakansiinu
karcinoma (Stockfleth et al., 2012), un ka $ie veidojumi vairak ir vispargjs adas audzg&ju riska
markieris, neVvis tiesi prieksSteci (Stratigos et al., 2020a), Quaedvlieg et al. p&tijums, kas tika
publicéts 2006. gada, identificgja vairakus kliniskos kriterijus, kuri saistiti ar AK progresésanu
par plakangiinu karcinomu, un tika ieviests saisinajums “IDRBEU”. Saja akronima “I” apzimé
iekaisumu/induraciju; “D” — diametru > 1 cm; “R” — strauju palielinaSanos izméra; “B” —
asinoSanu; “E” — eritemu un “U” — iz¢ulojumu. Papildu mazie kliniskie kritériji, kas tika
identificéti Quaedvlieg et al. p&tijuma, bija sapes, palpjamiba, hiperkeratoze, nieze un
pigmentacija (Quaedvlieg et al., 2006). ST promocijas darba pirmaja dala tika veikts
sistematisks literatiiras parskats, lai atjauninatu Quaedvlieg et al. p&tijuma rezultatus, balstoties
uz prospektiviem pétijumiem, kas publicéti peéc 2005. gada. Parskats tika veidots atbilstosi
sistematisko parskatu veidosanas vadlinijam un pirms pétijuma sakSanas registréts Prospero
datubaze, ka ari veikts atbilstosi Prisma vadlinijam, ka to nosaka visparpienemta prakse.
Rezultata tika iegiits, ka ilgstosi esoSas un lielas (> 1 cm) vai sapliistosas AK ir tas, no kuram
visbiezak péc tam attistijas invazivas plakansiinu karcinomas augsta riska populacijas. Sads
rezultats, identific€jot divus kliniski viegli nosakdmus parametrus, lauj novertét pacienta risku
papildus kop€jai smaguma pakapei un izveleties veidojumus, kuru terapija biitu nepiecieSama
primari, ja visus veidojumus nav iesp&ams arstét jau sakotngji.

Papildus butiskako klinisko pazimju identificéSanai tika apkopotas biezakas sejas
nepigmentéto AK un intraepitelidlo karcinomu dermatoskopiskas pazimes, kas kopa ar So
pazimju skaidrojumiem un atbilstoSo pazimju att€liem 2022. gada tika publicetas ka nodala
gramata ar nosaukumu Dermatoscopy (skat. publikaciju sarakstu).

Talak promocijas darba ietvaros tika salidzinatas histopatologiskas pazimes un
izmantoto imtnhistokimisko markieru — p53, p63, pl16, Ki67, ciklins D, Bcl-2 un CD31 —
ekspresija prospektivi iegitiem normalas hroniski saulé bojatas adas paraugiem un
AK/intraepitelialo karcinomu paraugiem. leklautajiem kontroles grupas pacientiem vecums

statistiski neatSkiras no pétamas grupas, lai mazinatu iespg&jamo vecuma un kumulativa UV
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starojuma ietekmi uz imtinhistokimisko markieru ekspresiju, jo iepriek$ ir pieradits, ka Sie
faktori ietekm& imiinhistokimiskos markierus (Bakshi et al., 2020; Khodaeiani et al., 2013;
Nasiri et al., 2021). Saja pétijuma tika atklatas at3kiribas amorfo masu izplatiba, p53 krasosanas
intensitate, Bcl-2 un CD31 ekspresija starp pétijuma un kontroles grupam. Konkrétak, pirmkart,
tika iegiits, ka amorfas masas bija vérojamas lielakaja dala AK/intraepidermalo karcinomu
gadijumu un neviena no kontroles biopsijam. Ir zinams, ka adas kolagéna aizstasana ar amorfam
elastiga materiala masam raksturo smagu saules elastozi un ir parmériga kumulativa UV
bojajuma sekas (Karagas et al., 2007). Sis rezultats atbilst UV starojumam ka galvenajam AK
c€lonim un iepriekSgjiem petijumiem, kuros ir konstat€ta smagas pakapes saules elastoze
vairuma adas plakansiinu karcinomu gadijumu (Corbalan-Vélez et al., 2010; Karagas et al.,
2007).

Otrkart, tika konstateéta augstaka p53 krasoSanas intensitate AK/intraepidermalo
karcinomu grupa, kas atbilst ieprieks publicétiem pétijumiem un p53 proteina lomai agrinajos
plakansitinu karcinomas attistibas posmos, laujot $inam apiet apoptozes procesu (Bakshi et al.,
2020; Berhane et al., 2002; Javor et al., 2021; Piipponen et al., 2021). Vienlaikus netika vérotas
atSkiribas starp p53 ekspresijas apjomu un sadalijumu epidermas slanos starp abam grupam.
Lidzigi pétijumiem, ko veica Neto et al. (Neto Pimentel et al., 2013) un Piipponen et al.
(Piipponen et al., 2020), ne visi ieklautie AK paraugi uzradija pozitivu pS3 krasojumu. Vairak
neka 5 % imunreaktivitate pret p53 tika noveérota 75,8 % AK/intraepidermalo karcinomu
paraugu, un krasojums tika uzskatits par spécigu 44,8 % gadijumu. No literatiras datiem ir
zinams, ka ievérojami augstaka p53 krasoSanas ir novérota, pieaugot pacienta vecumam, un
saulei paklautas vietas, savukart p53 ekspresija ada samazinas, katru dienu lietojot saules
aizsarglidzeklus (van der Pols et al., 2006b). So faktoru ietekme tika mazinata, gan pétijuma,
gan kontroles grupas paraugus nemot no sejas adas un ieklaujot pacientus, kuru vecums
statistiski neatSkiras.

Treskart, pétijuma rezultata tika iegtts, ka AK un intraecpidermalo karcinomu paraugiem
bija augstaka Bcl-2 ekspresija epidermas slanos un derma, salidzinot ar kontroles grupu. Bcl-2
ir antiapoptotisks proteins, kas atrodas mitohondriju membrana. Ta funkcijas maina un
parmériga ekspresija inhibé apoptozi, kas var veicinat véza attistibu. Savukart normala ada
Bcl- 2 pozitivas bazalas $tunas ir rezervuars plakanstnu epitélija atjaunoSanai, un saulei
paklauta ada Bcl-2 novérs UV izraisitu $tinu navi (Hussein and Ahmed, 2022; Onder et al.,
2019). Paaugstinata Bcl-2 ekspresija ir ieprieks novérota AK, un Bcl-2 eksprimgjosu audzgja
Stinu ir ieverojami vairak plakanstinu karcinomas, salidzinot ar AK (Berhane et al., 2002; Woo
et al., 2017). Turklat Bcl-2 var krasot arT dermas iekaisuma $tnu infiltratu, un iekaisums ir

saistits ar AK progreséSanu par laundabigu plakansiinu karcinomu, veidojot skabekla brivos
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radikalus, veicinot imiinas atbildes reakciju, $tnu transformaciju, proliferaciju, invaziju,
angiogenézi un metastazes (Farshchian et al., 2017; Singh et al., 2019; Woo et al., 2017).
Ieprieks ir publicéti dati par pakapenisku Bcl-2 ekspresijas pieaugumu no asimptomatiskas AK
caur iekaisusu AK lidz plakansSiinu karcinomai, kas pamatotu AK progresé€sanu par invazivu
plakan$iinu karcinomu caur ickaisuma fazi (Berhane et al., 2002). Mdsu rezultati paradija, ka
gan Bcl-2 subepidermalais infiltrats, gan CD31 (jutigakais un specifiskakais endotélija
markieris parafina sekcijas (Stuart, 2013)) ir palielinats AK/intraepidermalu karcinomu
paraugos, salidzinot ar kontrolém, kas kopuma atbilst ieprick$ minétajai iekaisuma lomai AK
patogencze.

Ka viena no §1s promocijas darba sadalas kvalitatém ir jaatzime visu p&tijuma ieklauto
adas biopsiju ieguve no sejas adas.

Japiemin, ka pétijuma lielakoties tika ieklautas sievietes. Kaut ari lielakaja dala AK
aprakstu ir minéts, ka AK biezak tiek diagnostic&tas virieSiem un, nemot véra plikpauribas
izplatibu virieSu vidi, no tas izriet lielaks saulei paklautas adas apjoms, ari citos p&tijumos ir
bijis vairak sieviesu (Kohl et al., 2017; Lee et al., 2019; Madani et al., 2021). Turklat misu
izlas€ ieklauto pacientu vid€jais vecums bija 78,1 gads, tapec sievieSu parsvars skaidrojams ar
vid€jo paredzamo miza ilgumu Latvija, kas 2021. gada sasniedza 68,2 gadus virieSiem un
77,9 gadus sievietem (Centrala statistikas parvalde, 2021).

Turpinot analiz&t iegtitas histopatologiskas un imiinhistokimisko markieru parmainas
saistiba ar katram veidojumam atbilstoSajam dermatoskopiskajam pazimém, tika iegits, ka
dermatoskopiski klasiskam AK biezak ir redzamas amorfas masas un ir mazaka CD31 markiera
ekspresija, kas norada uz mazaku asins kapilaru klatbiitni. Papildus tam Bcl-2 subepidermala
ekspresija bija saistita ar folikulu zudumu. Sis sakotngjas korelacijas izcel asins kapilaru
parmainas un folikulu zudumu ka bitisku soli AK progreséSanai par plakanStnu karcinomu,
turklat §1s pazimes ir iesp&jams vizualizet neinvazivi ar dermatoskopa palidzibu.

Dermatoskops ir &rti lictojama, roka turama ierice, kas nodroSina desmitkartigu
palielinajumu un novers$ atstarojumu no adas virsmas, ta vizualiz&jot morfologiskas struktiiras,
kas nav redzamas ar neapbrunotu aci (Pan et al., 2008). Ir pieradits, ka dermatoskopijas
izmantosana uzlabo gan pigmentétu, gan nepigment&tu adas veidojumu diagnostisko precizitati
un dazkart sniedz biutisku informaciju par veidojuma prognozi, izmantojot zinasanas par
dermatoskopiski  histopatologiskajam korelacijam (Sinz et al., 2017). Biezakas
dermatoskopiskas AK pazimes ir baltas vai dzeltenas krasas virsmas zvinas, sarkans
pseidotiklojums, ko veido perifolikulara eritéma, biezi vien kopa ar lineari vilnveidigam un/vai

zarotam starpfolikularam teleangiektazijam, izceltas folikulu atveres, kuras redzamas ka balts
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aplis ap folikularo atveri ar dzeltenigu keratina korki folikula centra, un rozetes pazime (Lee et
al., 2014; Zalaudek et al., 2006).

Saja promocijas darba tika skatita gan atsevisko veidojumu dermatoskopisko pazimju
saistiba ar histologiskajam un imunhistokimiskajam parmainam, ka iztirzats ieprieks, gan
atsevisku veidojumu dermatoskopisko pazimju mainiba terapijas laika. Saja otraja promocijas
darba dala pacientiem ar digitalo dermatoskopiju tika uznemti kliniskie un dermatoskopiskie
atteli pirms terapijas, terapijas radita ickaisuma faz€ un p&c terapijas. Pacienti tika sadaliti divas
grupas atkariba no rekomend@ta terapijas veida — terapijas ar lokalu 5 % 5-fluoruracila krému
vai dienas gaismas fotodinamisko terapiju ar metilaminolevulinatu (Metvix®, Galderma).
P&étijuma rezultata tika noverots, ka baltas, spidigas stréles ir biezak sastopamas AK neka
ieprieks publicétajos rakstos (Balagula et al., 2012; Liebman et al., 2012) un ka tas ir mainigas
dermatoskopiskas struktiiras, kas var izzust terapijas radita iekaisuma laika un pirmo reizi
paradities péc terapijas. Baltas, spidigas stréles ir zinamas ar1 ka kristaliskas struktiiras un ir
baltas, perpendikularas, dazus milimetrus garas Iinijas, kas redzamas tikai polariz&tas gaismas
dermatoskopija (Kittler et al., 2016). STs struktiiras, ko uzskata par dermatoskopisku dermas
fibrozes pazimi, izraisa sabiez&jusu hialina skiedru kalisu polarizacija (Haspeslagh et al., 2016;
Pizzichetta et al., 2014), un ir zinots par to sastopamibu dazados adas veidojumos, tostarp AK
(Balagula et al., 2012; Liebman et al., 2012). Masu pé&tijuma baltas, spidigas stréles tika
novérotas 47 % AK pirms terapijas sakSanas. Iepriek§ public€tos pétijumos So struktiru
sastopamiba tika vérota 1,7 %-29,4 % AK (Balagula et al., 2012; Liebman et al., 2012).

Pie iemesliem, kapéc baltas, spidigas stréles bija biezak sastopamas miisu pacientu
grupa, salidzinot ar citiem autoriem, var minét p&tjjuma noteiktos ieklauSanas kritérijus.
Konkretak, vertgjot AK dermatoskopiskas pazimes, tika izslégti veidojumi ar biezu zvinu un
hiperkeratozi, kas traucétu redzet zem tam esosas struktiiras, tostarp baltas, spidigas stréles.
Batiski ir nemt véra, ka zvinas ir izplatita AK pazime un sastopama 79,4-85 % veidojumu (Lee
et al., 2014; Zalaudek et al., 2006). Papildus tika izslégti veidojumi, kuriem terapijas laika
attistijas biezas kreveles vai erozijas. V&l viens iemesls augstajai balto, spidigo strélu izplatibai
misu petijuma var€ja bit tas, ka pat atseviskas stréles tika uzskatitas par pozitivu pazimi un
izmantota FotoFinder Systems medicam 1000 ierice sniedz 20 reizu lielu palielinajumu,
tadgjadi ar1 augstaku izSkirtsp&ju salidzinajuma ar roka turamam iericém.

Misu pétijuma, lai gan izlase bija neliela, bija iesp&jams noteikt vairakus iesp&jamos
scenarijus, ka baltas, spidigas stréles mainas terapijas ietekm&. Pirmkart, lai gan veiksmiga
terapija parasti ir saistita ar dermatoskopisko pazimju izzusanu, baltas, spidigas stréles var but
redzamas visos arstéSanas posmos vai pat pirmo reizi paradities ménesi p&c terapijas bez citam

dermatoskopiskam AK pazimém. Ta ka baltas, spidigas stréles nav obligata AK pazime, tad to
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saglabasanas vai paradiSanas nav pretnostatijums veiksmigam terapijas iznakumam. Otrkart,
tapat ka citas dermatoskopiskas struktiiras, baltas, spidigas stréles var izzust terapijas radita
iekaisuma laika un atjaunoties péc ta. Sis p&dgjais novérojums bija 13 % analiz&to gadfjumu,
un, lai gan precizs $adas paradibas iemesls v€l nav skaidrs, tas liek domat, ka baltas, spidigas
stréles varétu bt neredzamas arf citos kliniski eritematozos bojajumos, ne tikai AK.

Turpinot izvertét AK dermatoskopisko struktiiru mainibu pirms un péc terapijas, tika
zinots par interesantu kltnisko gadijumu, kura, izarst&jot rajonu ar kliniski un dermatoskopiski
diagnosticétam AK, atsedzas dermatoskopiskas bazalo $inu karcinomas struktiras. Sis
kliniskais gadijums parada, ka AK arstéSana lauj labak kliniski un dermatoskopiski vizualizét
citus nepigment€tus adas audzgjus, tapec ir iesp&jama to agraka diagnostika un arstéSana. Tas
savukart uzskatams par papildu arstésanas ieguvumu bez jau zinama kosmétiska ieguvuma un,
iesp&jams, aizsardzibas pret invazivas plakanStnu karcinomas attistibu.

Nosledzosaja darba dala tika pétita smagu aplikacijas vietu reakciju izplatiba,
izmantojot lokalas AK terapijas metodes — dienas gaismas fotodinamisko terapiju, 5 %
imihimoda krému, 3,75 % imihimoda krému, 0,015 % ingenola mebutata gelu, 3 % diklofenaka
gelu ar 2,5 % hialuronskabi, 0,5 % fluoruracila gelu un 0,5 % fluoruracila un 10 % salicilskabes
kombiné&tu gelu. Lai to paveiktu, tika sistematiski mekl&ti raksti PubMed mekl&taja un apkopoti
dati par smagu aplikacijas vietu reakciju sastopamibu atkariba no izmantota medikamenta un
par terapijas partraukSanu aplikacijas vietu reakciju dél. Netika ieklauti petijumi un metodes,
kuras nepiecieSams ipass aprikojums, pieméram, konvencionala fotodinamiska terapija.
Rezultata tika apkopoti dati no 19 pétjjumiem, un smagu aplikacijas vietu reakciju izplatiba
vari€ja no 0 % lidz 58,5 %. Visretak smagas aplikacijas vietu reakcijas tiek noverotas, terapija
izmantojot dienas gaismas fotodinamisko terapiju, savukart visbiezak — terapija ar imihimodu.
Turklat tikai shemas ar imihimodu tika nove@rota ar1 sistemisku simptomu attistiba. Papildus
14 rakstos tika minéta terapijas partraukSana aplikacijas vietas reakcijas dél. Visbiezak — 4,9—
13,6 % gadijumu — terapija tika partraukta, arst&jot ar 3 % diklofenaku, kas tiek noziméts
lietosanai divas reizes diena 3—6 ménesus ilgi. Trijos p&tijumos ar 5 % imihimodu terapijas
partraukSana tika noveérota Iidz 3,2 % gadijumu, un tas tika skaidrots ar riipigu pacientu
iepazistinaSanu ar aplikacijas vietu reakciju attistibu. Papildus tika noteikti ar terapiju nesaistiti
riska faktori smagaku aplikacijas vietu reakciju attistibai, un tie bija gaiSa adas krasa (I-II
fototips), sievietes dzimums, vecums lidz 70 gadiem, ka arT augstaka gaisa temperatiira,
izmantojot dienas gaismas fotodinamisko terapiju (Fargnoli et al., 2015; Galvao et al., 2017,
Ortega del Olmo and Salido-Vallejo, 2018; Ricci et al., 2016).
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Secinajumi
Atbilstosi publicétajiem prospektivajiem pétijumiem no ilgstosam un lielam vai
sapliistosam aktiniskajam keratoz€m visbiezak attistjjas plakanstinu karcinomas
augsta riska populacijas. Tapéc §is pazimes uzskatamas par kliniskajiem riska
faktoriem augstakai aktinisko keratozu progresijai par plakansiinu karcinomu.
Nepigmentetam aktiniskajam keratoz€m sejas ada raksturigakas dermatoskopiskas
pazimes ir fona erit€ma, baltas folikulu atveres, virsmas zvinas, rozetes, smalki,
lineari, vilpaini asins kapilari, mikroerozijas un saulé bojata apkartéja ada.
Salidzinajumam - sejas intraepidermalajam karcinomam ir papildu pazimes,
pieméram, sarkanas radiali novietotas ITnijas (zvaigznu raksts), centrali novietotas
zvinas vai keratins, punktoti, glomerulari vai cilpveida asins kapilari un virspusgji
iz¢ulojumi.
Histopatologiski redzama amorfo masu klatbiitne, p53 krasojuma intensitate, Bcl-2
un CD31 ekspresija atSkiras kliniski vesela saules bojata ada, salidzinot ar aktinisko
keratozu un intraepidermalo karcinomu adas paraugiem.
Dermatoskopiski tipiskam aktiniskajam keratozém histopatologija biezak ir redzamas
amorfas masas un ir zemaka CD31 markiera ekspresija. Savukart balto folikulu
zudums ir saistits ar palielinatu Bcl-2 subepidermalo ekspresiju.
Baltas, spidigas stréles ir mainigas dermatoskopiskas struktiiras, kuras var izzust
terapijas radita iekaisuma faz€ un p€c terapijas, ka ar1 var paradities pirmo reizi péc
terapijas. Novertgjot balto, spidigo strélu klatbiitni, ir bitiski nemt véra to dinamisko
dabu.
Aktinisko keratozu arst€Sana sniedz iesp&u noteikt pret terapiju rezistentus
veidojumus, kas péc terapijas saglaba savas dermatoskopiskas Tpasibas un lauj labak
kliniski un dermatoskopiski vizualizét citus veidojumus, tadgjadi vel vairak veicinot
agrinu adas véza diagnostiku.
Smagas aplikacijas vietu reakcijas ir loti bieZas aktinisko keratoZu lokalas terapijas
laika, Tpasi lokali lietojot imihimodu. Vieniga terapeitiska metode, kam smagu lokalu
aplikacijas vietas reakciju izplatiba ir zema, ir dienas gaismas fotodinamiska terapija.
ArsteSanas partrauk3ana lokalu reakciju dél ir izplatita, lai gan visbiezak arsteSana
tiek partraukta, arstgjot ar ilgakajam arstéSanas shémam, piemeram, ar diklofenaku,

nevis arstgjot ar medikamentiem, kas rada izteiktakas aplikacijas vietu reakcijas.
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Priekslikumi

Ja nav iesp&jama visu aktinisko keratozu vienlaiciga terapija, tad ilgstoSas un lielas
vai sapliistoSas aktiniskas keratozes butu jaarste primari, jo tam ir augstaks risks
progresét par plakanstinu karcinomam.

Dermatoskopija ir ieteicama diagnostikas metode visam aktiniskajam keratozém
pirms un péc terapijas.

Veikt diagnostisku biopsiju jebkurai aktiniskajai keratozei, kurai dermatoskopija ir
redzama kada atipiska pazime, lai izslégtu intraepidermalu karcinomu vai agrinu
invazivu plakansiinu karcinomu.

Visiem pacientiem ir riipigi jaizskaidro aktinisko keratozu lokalas terapijas ieguvums
un paredzamas reakcijas aplikacijas vietas, jo tas samazina arstéSanas partraukSanas
biezumu.

Veikt papildu pétijumus par dienas gaismas fotodinamiskas terapijas iesp&jam
aktinisko keratozu arstéSana Latvija, jo Sis terapijas gadijuma medikaments ir jauzklaj

vienreiz un ta ir saistita ar visretako smagu aplikacijas vietu reakciju attistibu.
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Abstract: Background: Actinic keratosis (AK) is one of the most common lesions on chronically
sun-damaged skin that has the risk of progression to invasive squamous cell carcinoma (SCC). With
the possibilities of using digital technologies for following-up skin lesions and their increased use
in the past few decades, our objective was to update the review by Quaedvlieg et al., 2006, and to
review prospective studies from 2005 onwards to identify the clinical characteristics of AK that later
progressed to SCC. Methods: The PubMed, Scopus, and ScienceDirect databases were searched for
relevant articles. The search had the following criteria: English language, human subjects and year
from 2005 onwards. The study protocol was registered in the Prosp with the record
number CRD42020200429 and followed the PRISMA guidelines. The risk-of-bias assessment was
performed using the QUIPS tool. Results: From the 5361 studies screened, 105 reports were evaluated
for eligibility, and 2 articles with 621 patients were included. The main AK types associated with the
development of SCC were found to be baseline AK, also known as a long-standing AK, and merging
AK, also called an “AK patch”.

Aatnk

Keywords: AK patch; merging AK; baseline AK; keratinocyte cancer; progression

1. Introduction

Squamous cell carcinoma (SCC) is the second most common skin cancer in humans [1]
and has several distinct in situ and invasive types. Actinic keratosis (AK) is a well-
recognized precursor of cutaneous SCC that is caused by the long-term exposure of the skin
to ultraviolet radiation [2] and is one of the most common reasons for dermatology office
visits [3]. The usual clinical presentation of AK is a scaly erythematous macule or patch
an a sun-exposed area. In ambiguous cases, histopathological confirmation is needed to
differentiate AK from SCC. The progression from AK to invasive SCC has been previously
described [4-6], and the risk of progression is estimated to be between 0.025% and 20% for
each individual lesion [2,6,7]. A study has shown that the process of progression takes
approximately 2 years for lesions that warrant histological confirmation [6].

Although some authors state that it is not possible to predict which AKs will progress
to invasive SCC [8] and that these lesions are more a general marker of the risk of SCC
than true precursors [9], a study by Quaedvlieg et al., published in 2006 identified sev-
eral clinical findings associated with the malignant progression of AK and invented the
acronym IDRBEU, In the acronym, “I” stands for inflammation/induration; “D", for a
diameter > 1 cm; “R”, for rapid enlargement; “B”, for bleeding; “E”, for erythema; and
“U”, for ulceration. Additional minor clinical criteria identified in their study were pain,
palpability, hyperkeratosis, pruritus, and pigmentation [10].

| Clin. Med. 2022 11, 5899. hitps:/ /dalorg/ 103390/ jom 11195899

hittps:/ /www.mdpl.com/journal /jem

29



1. pielikuma turpinajums

|. Clim. Med, 2022, 11, 5899 2of6

As new studies and new technologies have been implemented in dermatology to
perform long-term follow-ups of separate lesions, we believe that new evidence of the
clinical features of AK progressing to SCC should be available. Therefore, we decided to
update the review by Quaedvlieg et al. [10].

2. Materials and Methods

The study’s protocol was registered in the Prospero database with the record num-
ber CRD42020200429 [11] and followed the PRISMA guidelines for reporting systematic
reviews [12].

The PubMed, Scopus, and ScienceDirect databases were searched for relevant studies
on 28 July 2020. The search was restricted to years from 2005 onward. The search was
limited to papers written in the English language and studies involving human subjects.
The following inclusion criteria were used: patients with diagnoses of AK (P), information
on follow-up was provided or a longitudinal assessment was performed (1), and the
development of SCC (O) was recorded in a prospective manner (S). The exclusion criteria
were a lack of data on previous AK (P); no clinical characteristics of AK being mentioned
(P); treated AK (I); no prospective data being available (I); no development of SCC being
mentioned (0); no data regarding SCC development from AK being presented (O); review
articles (S); and articles with follow-up periods less than 3 months (S). The search strings
were composed in collaboration with the Riga Strading University Library and can be
found in the registered protocol [11]. The search results were extracted and uploaded to
the Covidence system for the removal of duplicates and the selection of relevant titles and
abstracts. There were minor author changes from the registered protocol. Two authors
(A.B. and L.K.Y.) were assigned, and they independently performed the title and abstract
selection. In the case that an abstract was unavailable, the full text was screened at the
initial stage. All the discrepancies were resolved in discussions with LC. after the manual
extraction of conflicting articles. The full texts of the selected articles were reviewed
independently by A.B. and L.A.P; all the discrepandes were resolved in discussions with
L.K.Y. and 1.C. The reference lists of eligible studies were manually screened for additional
relevant articles. The search was rerun from 2 to 3 February 2022 to include the latest
articles. The risk-of-bias assessment for the selected articles was performed using the
QUIPS tool for assessing the risk of bias in prognostic factor studies by A.B. and LK.Y. All
the disagreements were resolved in discussions with 1.C,

3. Results

The PRISMA flow diagram of the article selection process is depicted in Figure 1. In
total, 5361 titles and abstracts were screened, 105 articles were evaluated for eligibility, and
2 studies with 621 patients were included [13,14]. Both of the included studies had a low
risk of bias, as evaluated with the QUIPS tool (Figure 2) for assessing the risk of bias in
prognostic factor studies. Both of the studies had patients at high risk for the development
of SCC.

First, a study by Criscione et al. [13] longitudinally examined a group of veterans
from the Department of Veterans Affairs Topical Tretinoin Chemoprevention Trial. The
study cohort consisted of 169 participants who had been diagnosed with more than two
keratinocyte carcinomas in the 5 years prior to enrollment. The participants were examined
at approximately 6-month intervals for a mean of 7 examinations (range: 2-16 examina-
tions). During each examination, high-resolution standardized digital photographs were
taken. In total, 187 primary SCCs on the face or ears developed in the study. Of those, 65%
(91 invasive and 31 in situ SCCs) were diagnosed from previously documented AK. The
main type of AK associated with the development of SCC was baseline AK, which showed
an increased risk of progression to primary SCC (invasive or in situ; p = 0.02) but not to
primary invasive SCC (p = 0.17). The risk of progression from baseline AK to in situ or
invasive SCC was 3.13% at 3 years and 4.03% at 5 years,
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Figure 1. PRISMA flow diagram of the article selection process. Two studies met the inclusion criteria
AK—actinic keratosis. SCC—squamous cell carcinoma.
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Figure 2. Evaluation of risk of bias using the QUIPS tool. Both studies were considered to have an
overall low risk of bias. QUIPS, Quality in Prognosis Studies [13,14].

In the second study by Wallingford et al. [14], a dermatologist examined and

a routine follow-up fram May 2010 to October 2011 for a representative cohort of 452 white
renal transplant recipients (RTRs), In total, 130 (29%) of the participants had AK at the time
of examination and were examined by a dermatologist eve?' 34 months [15]. The authors
defined merging AK, namely, skin arcas greater than 1 an” with confluent erythema and
scaling, as actinic field changes. During the study period, 20 (4%) RTRs were diagnosed
with SCC. Of those, 11 (55%) developed the malignancy directly in an area of field change.
One RTR developed two SCCs in areas of field change at two different sites. The field
change increased the risk of SCC by 93-fold.

31



1. pielikuma turpinajums

|- Clin, Mad. 2022, 11, 58% dofé

In both of the included studies, the patients received no specific AK treatment except
sunscreen and tretinoin, which had no effect on SCC or AK reduction.

4. Discussion

This systematic review identified baseline or pre-existing AKs and large AKs that
exceed 1 cm? in diameter as the main clinical features of AK that are associated with the
development of SCC in prospective longitudinal studies,

The development of SCCs from baseline or pre-existing AKs is in agreement with the
well-established mode of progression and has been supported by clinical and histological
studies [5,6]. Clinically, this can be translated as meaning that the lesions initially diagnosed
in a patient are more likely to develop into SCC than are those that develop during a follow-
up. Similarly, this is in accordance with the time required for the development of SCC: the
longer the lesion is present, the higher the probability of SCC development [13].

The development of SCCs from areas of confluent AKs or large AKs that exceed
1 em? in area agrees with the findings from a previous study by Quaedvlieg et al. [10],
who highlighted a diameter of more than 1 cm as a risk factor for the development of
SCC. In some studies, large AKs exceeding 1 em? have been called AK patches and have
similarly been associated with the development of SCC. For example, in two studies by
Jiyad et al. [16,17], signs predicting the development of SCC in a certain area were AK
patches, the number of AK patches, three or more AKs at a single anatomical site, and the
percentage of the area involving AK > 25%. Jiyad et al,, defined an area by dividing the
face into five areas, in addition to each ear as a separate area. Both studies were excluded
from our review, as there was no information indicating that SCCs had developed from the
AK patches themselves. Furthermore, large areas of confluent AKs have also been linked
to the more aggressive behavior of SCCs [15].

Both the included studies had patients at high risk for SCC development, namely,
patients with previous keratinocyte carcinomas and renal transplant recipients, It is known
that immunosuppressed patients have a higher prevalence of AK and a higher risk of the
progression of these lesions to SCC. This among other reasons can be attributed to the use
of inmunosuppressive medications that cause direct damage to the DNA when the patient
is exposed to UVA radiation; in addition, these medications are photosensitizing and also
affect the correction pathways of pre-oncogenic mutations [19].

In the previous study by Quaedvlieg et al, [10], the identified clinical features were
derived from four literature reviews and a single prospective study by Suchniak et al. [20].
In the latter, it was found that clinical hyperkeratotic AKs less than 1 cm in diameter on
the hands, wrists, and forearms of white patients who have had severe actinic damage
are often invasive SCCs (in 36% of cases). Therefore, the only clinical feature included in
the risk factors assodated with a malignant progression of AK into SCC from prospective
trials in the study by Quaedvlieg et al. [10] was hyperkeratosis. Our study did not find
hyperkeratosis as a feature associated with SCC development in prospective longitudinal
studies. Moreover, studies have shown that only 14% of hyperkeratotic lesions correspond
to grade [II AKs on histopathology with atypical keratinocytes extending to more than
two-thirds of the full thickness of the epidermis [21].

In the final step of the screening, five case reports were reviewed, from which addi-
tional information was obtained. In these reports, the mean age of the patients was 84 years
(range: 73-101), and in all cases, the SCC developed from an AK on the face. In two cases
where information on the size of the AK was available before the development of SCC,
it was at least 1.6 cm in diameter [22,23]. In four cases, pre-existing AK was present for
several years [23-26], and in four cases, a recent rapid growth was observed [22,24-26]. In
only one of the reported cases, where SCC developed from a previous AK, was the patient
specified to have no other AK lesions [24].

The strengths of this study include the comprehensive data search, the registered
protocol, the adherence to reporting guidelines, and the large amount of literature reviewed.
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However, there are several limitations of this study. First, only a low number of
studies were included. Second, we were unable to identify studies on low-risk patients.
The probable reasons include a lower risk of SCC development in immunocompetent
patients, complicated study designs, the high costs of such studies, the high numbers of
AKs a single individual can have, and the fact that digital follow-up is more commonly
used for melanocytic skin lesions. In addition, only databases, but no other sources,
were searched.

5. Conclusions

In comparison to previous reviews, longitudinally assessed features of AK progression
to invasive SCC have been summarized in this article. We conclude that long-standing and
large or merging actinic keratoses, sometimes called AK patches, are the most important
risk factors for the development of SCC in high-risk populations.
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Chapter

Dermatoscopy of Facial
Non-Pigmented Actinic Keratosis
and Intraepidermal Carcinoma

Alise Balcere

Abstract

Dermatoscopy improves the diagnostic accuracy of non-pigmented facial
lesions, including actinic keratosis (AK) and intraepidermal carcinoma (IEC)
and helps to differentiate them from common invasive malignancies such as basal
cell carcinoma and invasive squamous cell carcinoma. The most common der-
matoscopic features characterizing AK are background erythema/erythematous
pseudonetwork, white follicular openings/targetoid hair follicles, surface scales,
rosettes, fine, linear, wavy vessels, microerosions and sun-damaged surrounding
skin, In comparison, the most common dermatoscopic features of IEC are back-
ground erythema, red starburst pattern, surface scale, dotted/glomerular vessels,
hairpin vessels, microerosions/ulcerations and targetoid hair follicles. The practice
of recognizing these features in dermatoscopic images is a useful tool in the arma-
mentarium of a clinician examining skin lesions.

Keywords: actinic keratosis, erythematous facial lesions,
squamous cell carcinoma in situ, bowenoid actinic keratosis

1. Introduction

Actinic keratosis (AK) and other forms of squamous cell carcinoma (SCC) in
situ are among the most common lesions in dermatological practice and are primar-
ily the result of cumulative UV damage. The clinical relevance of accurate diagnosis
relies on several factors. Firstly, misdiagnosing an inflammatory disease asan AK
would lead to unnecessary and possibly harmful usage of destructive therapies on
benign lesions. Secondly, AK is commonly a lesion in a field of sun-damaged skin,
and among other lesions associated with chronic sun damage, some small clinically
indistinguishable carcinomas may rest. Moreover, AK, although a common lesion,
might progress to invasive SCC with gradual changes that can be visualized under a
dermatoscope [1]. Furthermore, studies have shown that most SCCs arise from or
in close proximity to AK and that dermatoscopy aids in differentiation between AK
and SCC [2, 3]. Therefore, dermatoscopy is a useful tool for a clinician examining
non-pigmented facial lesions allowing to differentiate between them.

Several forms of in situ SCC that are united by atypical keratinocytes in the
epidermis but vary clinically, dermatoscopically, and histopathologically have been
recognized [4]. Actinic keratosis (AK) and intraepidermal carcinoma (IEC) are
the two main types of SCC in situ affecting facial skin. Much less common forms

1 IntechOpen
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include arsenical keratosis, radiation keratosis (caused by ionizing radiation), and
hydrocarbon keratosis, in which dermatoscopic differences have not been described
[5]. The following chapter will provide an overview of the clinical and dermato-
scopic features that characterize different forms of AK and IEC of the face, includ-
ing the dermatoscopic progression model from AK to invasive SCC,

2. Definition of actinic keratosis and intraepidermal carcinoma

The differentiation between AK and IEC relies on their histopathologic
characteristics.

AK is also called solar or senile keratosis, SCC in situ AK-type, or keratinocytic
intraepidermal neoplasia and represents a common lesion on chronically sun-dam-
aged skin of fair skinned individuals. Histopathologically, AK presents as atypia of
basal keratinocytes with loss of polarization, crowding, and overlapping that can
extend up to near full thickness atypia in advanced lesions [5-8].

IEC is an intraepithelial SCC exhibiting full-thickness cellular dysplasia [9].
However, other synonyms employed for extragenital full-thickness intraepidermal
carcinoma are Bowen's disease, in situ SCC, cutaneous SCC in situ, and intraepi-
thelial SCC [1]. It is noteworthy that in comparison with other types of SCC in
situ, Bowen’s disease has been defined as SCC in situ arising on sun-protected
skin, without field damage and possibly without association with HPV, although
previously suggested otherwise [10-12]. For the consistency of this chapter, the
term “intraepidermal carcinoma” will be used to describe facial intraepithelial SCC
exhibiting full-thickness cellular dysplasia.

3. Diagnosing AK and IEC

Actinic keratosis in the majority of cases can be diagnosed clinically.
Nevertheless, the clinical description of an erythematous macule or patch with
a superficial scale may correspond to many other skin lesions and dermatoses.
Studies [13, 14] examining the diagnostic precision of clinically diagnosed AK have
reported misdiagnosis rates of approximately 10%. The main biopsy diagnoses in
cases of misdiagnosis were SCC in situ, SCC with superficial invasion, seborrheic
keratosis, basal cell carcinoma, and other benign skin lesions and dermatoses such
as subacute spongiotic dermatitis, rosacea, solar elastosis, scars and verrucae plana.
Pivotal differential diagnosis of AK is invasive SCC that can mimic AK if present-
ing as an erythematous macule. It has been shown that 1.5% of clinically diagnosed
AK lesions identified by board-certified dermatologist were SCCs with superficial
invasion on histologic assessment [13]. In comparison, dermatoscopy improves the
diagnostic accuracy of both AK and SCC. A recent systematic review and study by
Huerta-Brogeras et al. showed sensitivity up to 98.7% and specificity up to 95% if
AK is diagnosed with dermatoscopy [15, 16].

Diagnosis of IEC is based on clinical, dermatoscopic, and histopathologic
features,

3.1 Clinical features of AK and IEC
The most frequent presentation of both AK and IEC is a variably erythematous

scaly patch or slightly elevated plaque [17]. AK is either single or multiple, while
IEC is usually a single lesion. In comparison with AK, IEC is often an indurated
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lesion on palpation. Both lesions are asymptomatic in most of the cases, although
some patients experience discomfort, such as burning, pain, bleeding, and pruritus
[6]. It has been noted that pain can be equally present in both AK and IEC, but is
more common in invasive SCC [18].

A broad and useful tool for clinical description of the thickness of AK isa clas-
sification by Olsen et al. [19]. In this classification:

* Grade 1 AKs are mild - slightly palpable, better felt than seen.
* Grade 2 AKs are moderately thick that are easily seen and felt.
* Grade 3 AKs are severe - very thick, hyperkeratotic, and obvious AK.

However, this clinical classification cannot reliably predict the histological grade
proposed by Roewert-Huber et al. that could justify the classical progression model
of AK to invasive SCC through clinical thickening and histopathological upward
extension of atypical keratinocytes before invasion. It has been shown that only
26% of Olsen grade 1 lesions were grade 1 on histopathology with atypical kerati-
nocytes in the basal and suprabasal layers of the epidermis, 75% of Olsen grade 2
lesions were grade I1 on histopathology with atypical keratinocytes extending to
the lower two-thirds of the epidermis and only 14% of Olsen grade 3 lesions had
corresponding grade III on histopathology with atypical keratinocytes extending to
more than two thirds of the full thickness of the epidermis [8, 20].

3.2 Dermatoscopic features of AK and IEC

For the description of dermatoscopic features of AK and IEC, both metaphoric
and descriptive language can be used. Definitions of the main metaphoric and
descriptive terms are given in Table 1.

Main dermatoscopic features of AK are depicted in Table 2. Main dermatoscopic
features of IEC are depicted in Table 3.

Metaphoric/descriptive  Definition
terms

Red preudonetwork Marked pink-to-red background erythema surrounding accentuated hai
follicles

Red starburst pattern Radially arranged structureless red lines or hairpin vessels that surround
a yellow to white structureless scaly center and that resemble an overall
starburst appearance

Rosettes Four bright white dots or clods arranged together as a square (or 4-leaf
clover)

Shiny white streaks Short discrete white lines oriented parallel and orthogonal (perpendicular) to
cach other seen only under polarized dermatoscopy

Strawberry pattern Red pseudonetwork in combination with targetoid hair follicles

Targetoid hair follicle Yellowish keratotic plug within a prominent hair follicle opening surrounded
by a white halo

White circles Bright white circles surrounding an orange/yellow keratin plug

Table 1.

Standardized terms of common deymatoscopic features for AK and IEC [18, 21-23].
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Classic AK Mast common dermatoscopic findings
* Background erythema/erythematous
prendonetivork Strawberry pattern
* Follicular openings/ targetoid hair follicles
= Surface scales -
o Yellow-white opaque scales
o Diffuse/discrote scales

* Rosettes

« Fine, linear, wavy vessels

* Microcrosions

* Sun damaged surrounding skin

Less common, but possible findings Structure is more

characteristic to

* Central scale IEC, SCC, KA

¢ Dotted/glomerular vessels IEC

* White structureless areas (common in Korean SCC, KA

patients)
A rare finding Structure is more

characteristic to

* Central ulceration SCC, KA

* Linear-irregular vessels KA, sCC

» Halrpin vessels SCC, KA IEC

* Red starburst pattern IEC, SCC

« Shiny white streaks Dermatofibroma, scar,
BCC

Bowenoid AK Most common dermatoscopic findings
* Glomerular vessels regularly distributed
* Surface scale

Hyperkeratotic AK Most common dermatoscopic findings
* Marked hyperkeratosis seen as white-yellow
structureless areas preventing visualization
Of wndertyig srmclures

Table 2.

DrvmammpwfuﬂanrfAKraﬁ;wudmdmrmmdmgwtharpwndm The maost comman
~ Beatures present in almost all 10 the majority of AKs. Less commaon, but possible

findings - PmeulmmmAK: although more commen and characteristic for other lesions, A vare finding -

Sometimes present in AK, but a differential diagnosis is much more likely, Abbreviations: AK - Amm:

keratosts; IEC - Intracpidermal carcinoma; KA - Keratoacanthoma; SCC - Sg us cell carci

BCC - Basal cell carcinoma [1, 6, 15, 22-26].

3.2.1 Characteristics of specific features
3.2.1.1 Erythematous pseudonetwork
Erythematous pseudonetwork can be defined as a marked pink-to-red back-

ground erythema formed by fine wavy telangiectatic vessels surrounding accentuated
hair follicles [23]. It is one of the most common and characteristic findings of AK.

40



2. pielikuma turpinajums

Dermatoscopy of Facial Non-Pigmented Actinic Keratosis and Intraepidermal Carcinoma
DOI: http://dx.doi.org/10.5772/intechopen 98875

1EC Most common dermatoscopic findings
* Background erythema
* Red starburst pattern
* Surface scales
o Yellow-white opaque scales
o Central scale
o Diffuse/discrete scales
* Dotted/glomerular vessels

* Hairpin vessels
* Microerosions/ulcerations
. Tatgnmd hair follicles
Lcuconmon.hnpodbbﬁldhp = Structure is more
characteristic to
* Rosettes
* Central keratin mass KA, sCC
* Red pseudonetwork AK
A rare finding Structure is more
characteristic to
* White structureless areas KA, SCC
. Unrariivnr»gut;rmwls KA. ;CC
* Central ulceration BCC, SCC, KA

Table 3.

Dermatoscopic features of 1EC categorized in three groups according to their prevalence. The most common
demwzompuﬁndngs — Features present in aimost all to majority of IECs. Less common, but possible
findings — Present in some IECs, although more common and characteristic for ather lestons, A rare finding -
Sometimes present in IEC, but a dyfmmwl diagnasis is much more likely. Abbreviations: AK - Ammc
keratosis; IEC - Intraepidermal carcinoma; KA - Keratoacanthoma; SCC - Sq cell care

BCC - Basal cell carcinoma [1].

3.2.1.2 Targetoid hair follicles

Targetoid hair follicles are formed by yellowish keratotic plugs within the hair
follicles and surrounded by a whitish halo. This feature is particularly common for
AK on the nose and hyperkeratotic AK [23].

3.2.1.3 Strawberry pattern

Strawberry pattern (Figure 1) is a composite appearance of reddish pseudonet-
work and hair follicles. This pattern is present in up to 95% of AK [23].

3.2.1.4 Surface scales

Scales are one of the most common features of AK and correlate with hyper-
keratosis and parakeratosis on histopathology [21]. The distribution is usually
diffuse throughout the lesion, although some lesions can be partly scaly (Figure 1)
and a central scale is common for hyperkeratotic lesions. The color of the scales
varies from white to yellow and an accumulation of exogenous pigment has been
reported [27].

41



2. pielikuma turpinajums

Dermatoscopy

Figure 1.

Dermatoscopic image of an AK. White scales limiting visualization of the underlying structures are seen on the
left side of the picture, while a typical strawberry pattern with erythematous psendonetivork and targetoid
hair follicles are seen on the vight side.

3.2.1.5 Rosettes

Rosettes are also named 4-dotted-clods in descriptive terminology. Rosettes are a
clue for keratinizing neoplasms, although they can also be observed in several other
conditions including basal cell carcinoma, melanoma, melanocytic nevus, derma-
tofibroma, scar, molluscum contagiosum, actinically damaged skin and cicatricial
alopecia of lichen planopilaris [28]. The dermatopathological correlate of 4-dotted-
clods in AK is horizontally arranged alternating hyperkeratotic and parakeratotic
corneal layers in the follicular infundibula associated with mild peri-follicular
fibrosis [28]. It has also been proposed that smaller 4-dotted-clods are caused by
the concentric horn in the follicle at the infundibular level, whereas larger ones are
caused by concentric fibrosis around the follicle [29].

3.2.1.6 Fine, linear, wavy vessels

Focused linear wavy vessels surrounding the hair follicles was found in more
than 80% of facial AKs in a study by Zalaudek et al. These peculiar linear, wavy ves-
sels of facial AK clearly differ in morphology from the arborizing vessels of vessels
of nodular basal, short fine telangiectatic vessels of superficial basal cell carci-
noma, and regular hairpin vessels that are characteristic of seborrhoeic keratosis,
Furthermore, wavy vessels typically encircle the hair follicles as single and uniform
units, which contrasts with the irregularly sized and distributed linear irregular
vessels that can be seen in amelanotic/hypomelanotic melanoma, areas of regres-
sion in melanoma, or invasive SCC [23].

3.2.1.7 Microerosions
Microerosions are small erosions on the surface of the lesion seen under a

dermatoscope, Microerosions are twice as common in IEC in comparison with AK,
but are also a common feature of superficial basal cell carcinoma [1].
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3.2.1.8 Shiny white streaks

Shiny white streaks (SWS) are also known as chrysalis or crystalline structures by
their metaphoric terms. Dermatoscopically, SWS are only visible in a polarized light
dermatoscopy as white, perpendicular, few millimeters long lines. Histopathologically,
SWS are caused by polarization of thickened hyaline fibrous bundles and therefore
considered as a dermatoscopic sign of dermal fibrosis. Shiny white streaks have been
reported in a variety of skin lesions, mainly dermatofibromas, scars, basal cell car-
cinomas, lichen planus like keratosis, invasive melanoma, melanoma metastasis and
sometimes even solar lentigo and intradermal nevus. In addition, it has been reported
that SWS might be less common in inflamed lesions [22, 25, 29-31].

3.2.1.9 Sun damaged surrounding skin

The importance of recognizing the features of the surrounding skin is based on
several factors. First of all, AK quite commonly has a confluent solar lentigo on the
border. Secondly, it has been hypothesized that humans focus on the lesion and not
on the surrounding skin and therefore are outperformed by artificial intelligence in
the precision of AK diagnosis. Moreover, teaching medical students to pay atten-
tion to chronic sun damage in the background improved the frequency of correct
diagnoses of pigmented actinic keratoses from 32.5% to 47.3% [26]. In addition,
lesions arising in field cancerization have a higher potential for malignant progres-
sion. The latter has been recognized in a new nomenclature of keratinocyte cancers
by Conforti et al. According to the authors, all keratinocyte cancers should be clas-
sified in two groups - '¢SCC+field’ for keratinocyte cancers arising in the presence
of AK within the field of cancerization and ‘¢SCC-field’ for keratinocyte cancers
arising in the absence of AK or field cancerization [32].

3.2.1.10 Red starburst pattern

Red starburst pattern can be defined as radially arranged structureless red lines
or hairpin vessels that surround a yellow to white structureless scaly center and
that resemble an overall starburst appearance (Figure 2). Red starburst pattern is
equally common in IEC and invasive SCC, and less common in AK [1].

3.2.1.11 Dotted /glomerular vessels

Dotted vessels are tiny red dots densely aligned next to each other [1].
Glomerular vessels are larger-caliber reddish dots formed by tortuous capillar-
ies curled up into a ball and resembling the glomerular apparatus of the kidneys.
Glomerular vessels are specific for Bowen’s disease, if lacated in clusters and
bowenoid AK, if distributed regularly. Glomerular vessels can also be present in
stasis dermatitis, psoriasis, irritated seborrheic keratosis, superficial basal cell
carcinoma and melanoma [33-35]. The combination of clustered dotted/glomerular
vessels and hyperkeratosis has been previously shown to achieve a 98% diagnostic
probability for IEC [1, 35].

3.2.1.12 Hairpin vessels
Hairpin vessels are vessels that double back on themselves and are seen as loops

when they are oblique to the surface of the lesion, Hairpin vessels are a common
feature of keratinizing tumors and are a hallmark of seborrheic keratosis in which
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Figure2,
Dermatoscopic image of IEC presenting with red starburst formed by ved and white radially
m“hdaidpﬂmmdm%y&wm#km

they are usually regularly distributed and surrounded by a white halo. Hairpin
vessels are a rare but possible finding in AK and a common finding in IEC and SCC.
Hairpin vessels are associated with progression of 1EC to invasive SCC and clinically
thicker lesions. Positive predictive value of hairpin vessels for seborrheic keratosis is
70%, contrasting with only 13.3% for squamous cell carcinoma (1, 33].

3.2.2 Variants of AK

Apart from classical AK, other forms categorized histopathologically are hyper-
trophic, atrophic, bowenoid, acantholytic, pigmented, lichenoid, and proliferative
variants, although in this grading system overlap of histologic subtypes may occur
in a single lesion [36].

Atrophic AK. In this form, the lesion has an atrophic epidermis on histopathol-
ogy [5]. According to one study, atrophic type AK more commonly presents with
red pseudonetwork [37].

Bowenoid AK has a characteristic dermatoscopic feature of glomerular vessels
regularly distributed along the lesion (Figures 3 and 4), thus differentiating it from
Bowen’s disease, whose vessels are irregularly distributed and grouped [6].

Hyperkeratotic AK presents with a nonspecific dermatoscopic pattern due to
hyperkeratosis, which prevents visualization of the underlying structures [6]. In
addition, it has been shown that the surface keratin of AK can accumulate exogenous
pigmentation, particularly from broad spectrum sunscreens containing titanium
dioxide. Such a specific feature of bright arctic-blue or greenish-blue color of AK on
polarized light dermatoscopy has been described and named an “iceberg sign” [27].

Lichenoid AK clinically presents with pronounced erythema around the base
of the lesion secondary to an underlying lichenoid infiltrate on histopathology [5].
Dermatoscopically, lichenoid AK might also present with a more intense erythema-
tous background.
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Figure 3.
Dermatoscopic image of bowenoid AK. Dermatoscopically regularly distributed glomerular (upper left) and
hairpin (right and lower part) vessels in addition to a centml white scale are reen.

Figure 4.

Dermatoscopic image of bowenoid AK. Dermatoscopically regularly distributed dotted and glomerular vessels,
ﬂkﬁ;ﬂa«%ﬂ.{owdwmqbbpﬂmmb(umm).mwmww”(lowcr
left fragment) are seen,
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3.2.3 Dermatoscopic-histopathologic correlations of AK

Skilled observers can predict the histologic grade of AK with dermatoscopy,
although in consensus with clinical features some studies do not find such correla-
tions (37, 38]. The following dermatoscopic-histopathologic correlations have been

previously proposed:

* Grade 1 AK on dermatoscopy is typified by a red pseudonetwork and discrete white
scales; this pattern correlates with grade I on histopathology where the keratino-
cytic atypia is mild and limited to the basal and suprabasal layers of the epidermis.

* Grade 2 AK is dermatoscopically characterized by an erythematous background
intermingled with white to yellow, keratotic, and enlarged follicular openings. This
described pattern in dermatoscopy resembles the surface of a strawberry, therefore
was originally termed a strawberry pattern. In grade 2 AK, the histopathological
changes are diffuse, with the lower two-thirds of the epidermis involved by atypi-
cal keratinocytes with alternating orthokeratosis and parakeratosis on the surface.

* Grade 3 AKs dermatoscopically exhibit either enlarged follicular openings
filled with keratotic plugs over a scaly and white-yellow-appearing background
or marked hyperkeratosis seen as white-yellow structureless areas. This grade
on dermatoscopy corresponds to full-thickness atypia with increased mitotic
activity and hyperkeratosis/parakeratosis [39].

F'cm

mmdmfummmmWhmdmAK Dermatoscop two
walamuodula. ulceration and crust and peripheral dotted and haivpin vessels with white
surrounding halo can be seen.
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3.3 Dermatoscopic features of AK progressing to SCC

Progression from AK to SCC might follow two pathways. The classical multistep
pathway requires proliferation of atypical keratinocytes upwards through the entire
epidermis and accumulation of further mutational and cellular events that lead
to invasive growth [40]. Nevertheless, the differentiated pathway assumes that
invasive SCC may directly arise from a proliferation of atypical basaloid cells of the
epidermal basal layer without full-thickness atypia [41].

Dermatoscopic features suggesting progression of AK towards SCC are dotted/
glomerular vessels, hairpin vessels, white halos surrounding vessels, ulceration/
bleeding, white structureless areas, and white circles surrounding follicles [24].
Appearance of these additional dermatoscopic features is an important clue to
perform a diagnostic biopsy even in long-standing AKs, as a great majority of SCCs
are associated with preexisting AKs [3] (Figure5).

6.
A lesion on the lower part of the left cheek that dinically presented as an erythematous indurated papule 5 mm
in diameter. Dermatoscopically white circles (throughout the leston), white structureless area (lower part),
rosettes (in periphery), and dotted vessels (on the lower part) can be seen. Histopathologically, the basal growth
pattern showed filiform papillary dongation protruding into the upper dermal structures in length that exceeds
the overlying epidermis.

n
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3.3.1 Characteristics of specific features
3.3.1.1 White circles

On the basis of dermatoscopic-histopathologic correlation, white circles
correspond to acanthosis and hypergranulosis of the infundibular epidermis or
hyperkeratosis of the infundibular epidermis associated with central keratin plugs
[28, 42].

White circles (Figure 6) are a specific feature of SCCs and keratoacanthoma-like
SCC (KA) and have been shown to be equally common in both and more frequently
than in other raised nonpigmented lesions. Moreover, when SCC and KA-like SCC
were contrasted with AK and Bowen’s disease, the positive predictive value of white
circles was 92% in favor of SCC and KA-like SCC [42]. Nevertheless, another study
did not find a statistically significant difference between the prevalence of white
circles in KA-like SCC and SCC, vs., AK and BD [28]. Other lesions with white
circles described are basal cell carcinomas, Bowen's disease, seborrheic keratosis,
lichen planus-like keratosis, lichen simplex chronicus, folliculitis, ulcer, chondro-
dermatitis nodularis helicis, and a dermal nevus [42].

4. Conclusion

Dermatoscopy is a useful tool for the differentiation of AK, IEC, and other
non-pigmented facial lesions. The diagnosis is based on the combination of
lesion specific factors such as background and follicular structures, vascular
patterns, and surface characteristics in addition to information received from the
surrounding skin,
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Abstract: Background: Age and cumulative exposure to ultraviolet (UV) light are primary contrib-
utors to skin cancer development. Regulatory proteins within the cell cycle are essential for the
h tasis of squ epithelium, Methods: This study assessed the expression of immunaohis-
tochemical markers pa3, pé3, pl6, Ki67, Cyclin D, Bcl-2, and CD31 in keratinocyte intraepithelial
neoplasia {actinic keratosts and squamous cell carcinoma in situ) compared to normal skin. The objec-
tive was to distinguish disease-specific changes from those attributable to ageing and sun exposure
in elderly skin. Results. Analysis included 22 actinic keratoses (AK), 7 in situ squamous cell carcino-
mas (SCC), and 8 normal skin biopsies. The mean age was 78.1 years for the AK/SCC group and
73.8 years for controls, with no significant age difference noted between the groups. The AK/SCC
group exhibited a higher occurrence of amorphous masses, higher intensity of p53, lower Bel-2
expression in the epidermis, higher Bel-2 expression in the dermis, and higher CD31 expression in
the dermis, all of which were statistically significant (p < 0.05). Conclusions: The study identifies
distinct differences in the presence of amorphous masses and the expression levels of p53, Bel-2,
and CD31 between sun-exposed skin and in situ cutaneous squamous cell carcinomas, including
actinkc keratoses.

Keywords: age; UV damage; i shistochemistry; cell cycle regulatory markers; skin cancer

1. Introduction

Cumulative ultraviolet (UV) damage constitutes the principal environmental factor
leading to keratinocyte intraepithelial neoplasia and the subsequent emergence of skin
cancer. Actinic keratoses (AK), often classed as either precancerous lesions or squamous
cell carcinomas (SCCs) in situ, are prevalent conditions in general and dermatological
practice [1-5]. These lesions typically develop in older individuals with fair skin. Their
prevalence demonstrably increases from the third decade of life and exceeds 90% in indi-
viduals beyond 80 years of age [5,6]. Morphologically, AK and SCC are widely regarded
as existing on a continuous nosological spectrum but at distinct evolutionary stages [7].
Histopathologically, AK is distinguished by basal keratinocyte atypia, characterized by
loss of polarization, cellular crowding, and overlapping. In more advanced stages, this
atypia can encompass nearly the entire thickness of the epidermis. AK is stratified into
three grades based on the extent of vertical involvement by atypical keratinocytes: Grade |
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involves the lower third, Grade Il extends to the lower two-thirds, and Grade I1I affects
more than two-thirds of the epidermis without reaching full-thickness [5]. The bowenoid
subtype of AK, notable for its full-thickness atypia, complicates differentiation from SCC in
situ. Dermatoscopically, bowenoid AK is marked by a uniform distribution of glomerular
vessels and the lesion is found within a cancerization field. This contrasts with Bowen'’s dis-
ease, a type of SCC in situ which displays a dermatoscopic pattern of irregularly distributed,
clustered vessels, and is typically not associated with field cancerization [5]. Although
bowenoid AK is typically described as exhibiting full-thickness dysplasia without adnexal
involvement [9], Fernandez-Figueras et al. [10] have observed that AK, even when confined
to the lower third of the epidermis, may extend into adnexal structures. In this study,
lesions with full-thickness involvement are unequivocally dlassified as SCC in situ.

The p53, p63, p16, Ki67, Cyclin D, and Bel-2 proteins are essential regulators of the
cell cycle [1-5,7], contributing not anly to the development and homeostasis of squamous
epithelium [11,12] but also to tumor genesis [13,14]. Their expression is modified by both
age [15,16] and UV radiation exposure [12,17-19], Specifically, p53 is a tumor-suppressor
protein that interrupts the cell cycle to permit DNA repair [20]. The mutation and sub-
sequent inactivation of p53 mark a critical early pathogenic step in SCC development,
as this dysfunction allows cells to evade apoptosis, leading to the clonal proliferation of
the mutated cells [21]. Multiple studies have documented the overexpression of p53 in
precancerous skin lesions and SCC, as well as in skin after sun exposure, with elevated
P53 levels recognized as a biomarker of recent sun exposure [22]. Increased p53 has been
assodated with progression from AK to SCC [13].

pé63, a member of the p53 family of transcription factors, plays a pivotal role in
keratinocyte differentiation across various stages. While pé3 is abundantly expressed
in the basal and suprabasal layers of normal epidermis, its expression diminishes in the
upper spinous layer and is absent in the granular and comified layers. Aberrant p63
expression is a hallmark of SCC across different organ sites, contributing to oncogenesis
by disrupting numerous cell processes, including the inhibition of oncogene-induced
keratinocyte senescence and reducing the function of other p53 family members [23,24].

Cyclin D1 plays an important role for the G1-5 phase transition within the cell cydle. It
activates CDK4 and CDKS, leading to the phosphorylation of the retinoblastoma protein,
which in turn initiates transcription and activates proteins involved in the G1 checkpoint
passage and S phase entry. Cyclin D1 overexpression truncates the G1 phase resulting
in abnormal proliferation [25]. In situ SCCs have demonstrated more prevalent diffuse
immunostaining of cyclin D1 compared to AK, suggesting a role in AK progression [26].

The p16 protein, encoded by the CDKN2A gene, impedes the cell cycle’s progression
from the G1 to S phase by binding to and inactivating CDK4 and CDK&. It interacts with
retinoblastoma and p33 tumor-suppressor genes in its role as a cell cycle inhibitor [27]. UV
radiation activates p16, and pl6-expressing cells have been detected in AK lesions. Ina
mouse model, persistent p16 expression in a subset of epidermal cells was shown to induce
hyperplasia and dysplasia, promoting tumor formation after mutagenesis [16].

Ki67, a nuclear antigen, is a marker of cell proliferation across various cycle phases
(G1, S, G2, M) and is absent in the quiescent phase (G0). Ki67 expression correlates with
mitotic count and is employed as a surrogate marker for assessing the rate of prolifer-
ation, which is crucial for the diagnosis, classification, and prognosis of various neo-
plasms, SCC arising from AK through the differentiated pathway exhibits significantly
higher Ki67 scores compared to the classical pathway. This increased proliferation also
explains the progression of AK from a lesion with basal atypia into a bowenoid neoplasia
with complete replacement of the epidermis by atypical cells and frequent mitoses in all
epithelial layers [28].

The BCL-2 gene (B-cell lymphoma-2) encodes a protein that inhibits apoptosis. Within
normal skin, Bel-2-positive basal cells serve as a reservoir for the renewal of squamous
epithelium [29]. In sun-exposed skin, Bcl-2 prevents UV-induced cell death [30]. An
upregulation of this anti-apoptotic Bcl-2 protein is implicated in the progression from
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AK 1o SCC [12]. Additionally, Bcl-2 can label inflammatory cell infiltrate [31] and, within
the complex process of cancer development, the extent of dermal infiltrate correlates
significantly with keratinocyte atypia, mitotic count, and adnexal involvement [32].

CD31 is recognized as a highly sensitive and specific endothelial marker in paraffin
tissue samples [33]. Neovascularisation plays a critical role in tumor development and pro-
gression. Studies have previously demonstrated a significant increase in the microvascular
area corresponding with the transition from AK to cutaneous SCC [34].

In this cross-sectional study, we compared the expression of immunohistochemical
markers—p53, p63, pl6, Ki67, Cyclin D, Bcl-2, and CD31-—between a group presenting
with intraepithelial keratinocyte neoplasia, specifically AK and SCC in situ (experimental
group), and a control group with normal-appearing skin. Our objective was to discemn
which marker associations are unique to the disease and which can be anticipated in elderly
skin exposed to sunlight. To our knowledge, this study is the first to evaluate these seven
immunohistochemical markers concurrently in AK and SCC in situ, and healthy sun-
exposed skin. The findings derived from this study are anticipated to lay the groundwork
for subsequent investigations into the relationship between immunohistochemical marker
expression and clinical as well as dermatoscopic characteristics.

2. Materials and Methods
2.1. Patient Population

Considering the increased prevalence of AK and SCC among the aging population, our
study included elderly fair-skinned individuals, These patients underwent examination by
a board-certified dermatologist who diagnosed and selected the biopsy sites for AK or SCC
in situ, The extent of sun damage was quantified using the AK field assessment scale [35]
according to which all participants exhibited moderate to severe photodamage, necessitat-
ing more frequent follow-up consultations. Evaluated parameters included the count of
AK lesions, evidence of field cancerization, wrinkles, pigmentation changes, telangiectasia,
and cutaneous atrophy. Our patient sample did not have significant occupational sun
exposure. However, given the prevalence of outdoor activities in the Latvian population
and the low use of sunscreen among the elderly cohort, incidental sun exposure was
considered noteworthy:

2.2. Tissue Samples

A 3 1o 4 mm punch biopsy was taken from lesions clinically and dermatoscopically
diagnosed as AK or SCC in situ. These samples underwent routine histopathological
evaluation and were included in the study following confirmation of the diagnosis by
a study-unrelated pathologist. Control biopsies were prospectively collected from the
maxillofacial surgery department specifically from lateral margins of elliptical excisions or
remnant tissues from flap preparations. In total, the following number of biopsies were
included: 22 from AK, 7 from SCC in situ, and § control biopsies. All patients from whom
samples were obtained were identified as Caucasian, and all biopsies originated from
facial tissue,

2.3. Histopathological and Immunohistochemical Analyses

The extent of atypical keratinocytes within the epidermis was stratified into three
grades, as delincated by Rowert-Huber et al, [1]. Similarly, the basal growth pattern
was assessed and categorized into three grades (protruding I-11I) following the criteria
established by Schmitz et al. [36].

Immunohistochemical staining was carried out on formalin-fixed paraffin-embedded
tissue using both a DAKO Autostainer Plus (DAKO, Glostrup, Denmark) and Ventana
Benchmark XT automated immunostainer (Ventana Medical System, Tuscon, AZ, USA).
Detailed information regarding the monoclonal antibodies, clones, dilutions, incubation
times, and manufacturers is presented in Table 1. All staining procedures included the use
of appropriate controls.
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Table 1. List of antibodies and detection methods used in the study.

Antibody Clone Dilution Incubation Time Source
p53 Do-7 Ready-to-use 30 min DAKO
p3 AA Ready-to-use 20 min Ventana
pl6 E6H4 Ready-to-use 20 min Ventana
Ki67 MiB1 Ready-to-use 16 min DAKO

Cyclin D EP12 Ready-to-use 30 min DAKO
Bel-2 124 Ready-to-use 30 min DAKO

D31 JC70A Ready-to-use 30 min DAKO

Nudlear staining for p16, p53, and p63 was deemed positive, regardless of any associ-
ated cytoplasmic staining, The expression levels of pl16 and p53 were semi-quantitatively
assessed using predefined thresholds: <1%, 1-30%, 30-50%, and >50% for p16 and weak
staining (if any), <5%, 5-50%, and >50% for p53. The epidermal distribution of p53,
p63, Ki67, CyclinD, and Bcl-2 staining was categorized similarly to the extent of cellu-
lar atypia observed in hematoxylin and eosin-stained sections, with five distinct groups:
no expression, expression in the lower third, expression up to the lower two-thirds, ex-
pression above two-thirds, and full-thickness expression. CD31 expression was quan-
tified by manually counting positively stained vessels across three 20 x magnification
fields and semi-quantitatively classified into three categories: isolated, scattered peri-
vascular inflammatory cells; foci of moderately pronounced inflammation; and areas of
pronounced inflammation.

2.4. Statistical Analysis

The independent sample T-test was employed to evaluate the age difference between
the experimental and control groups, predicated on the data’s normal distribution, verified
by the Shapiro-Wilk test and normal Q-Q plots, and homogeneity was confirmed by
Levene's test. Fisher's exact test was performed to investigate the association between the
patterns of expression, The p < 0.05 was considered statistically significant. All statistical
analyses were performed using Jamovi Version 2.3.28, retrieved from hitps:/ /www.jamovi
org, accessed on 11 July 2023,

2.5. Ethics

All patients provided their informed written consent before the biopsies were taken.
The study conformed to the ethical standards of the Declaration of Helsinki and received
approval from the relevant local ethics committees.

3. Results

Table 2 summarizes the demographic, pathological, and immunohistochemical charac-
teristics, Mean age exceeded 73 years with no significant difference between experimental
and control groups (p > 0.03), Both groups had a female predominance.

Sunscreen use was evaluated within the patient cohort. Among female participants,
27.3% reported consistently using sunscreen on sunny days. Conversely, all male partic-
ipants denied any sunscreen use. However, this observed difference in sunscreen usage
between genders was not statistically significant.

As expected, our findings revealed that there are statistically significant differences
(p <0.05) in the presence and extent of cellular dysplasia, as well as the degree of protrud-
ing, between AK/SCC samples and control biopsies. These differences are markers for
distinguishing AK/SCC lesions.
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Table 2. Distribution of histopathological and immunohistochemical signs of blopsied lesions.

Cases, Total (%) Controls, Total (%) p Value
Total number of cases included 29 (100%) 8 (100%)
Mean age (£5D) 78.1 (£5.8) years 738 (£6.3) years p=0076
Gender:
Males 7(24.1%) 3(37.5%)
Females 22(75.9%) 5 (625%) p=08R
Extent of atypical keratinocytes in the epidermis [4]
No atypical keratinocytes 0(0%) 8 (100%)
In the lower 1/3 4(13.8%) 0 (0%)
Up to lower 2/3 14 (48.3%) 0(0%) p<0001*
Above 2/3 4(138%) 0(0%)
Full thickness 7 (24.1%) 0 (0%)
Protruding [36]
None 5(17.2%) 8 (100%)
Crowding (pro ) 7 (24.1%) 0 (%) p<0.001*
Budding (pro II) 3(10.3%) 0(0%)
Papillary sprouting (pro 1) 14 (48.3%) 0 (0%)
Presence of amorphic masses 21 (72.4%) 0(0r%) p<0001*
pl6 semiquantitative expression
A% 13 (44.8%) 4 (50%)
1-30% 10 (34.5%) 4(50%) p=0865
30-50% 3(10.3%) 0(0%)
>50% 3(10.3%) 0(0%)
p16 distribution
Negative 13 (44.8%) 4 (50%)
Patchy 13 (44.8%) 4 (30%) p=10
Patchy / Diffuse 3(10.3%) 0((rs)
P53 semiquantitative expression
Weak staining (if any) 5{(17.2%) 1(125%)
<5% 2(6.9%) 0(0%) p=0740
5-50% 11 (37.9%) 5 (62.5%)
>50% 11 (37.9%) 2(25.0%)
P53 distribution in the epidermis
No expression 6 (20.7%) 1(12.5%)
In the lower 1/3 9 (31.0%) 3(37.5%)
Up to lower 2/3 4(13.8%) 2(254r%) p=0885
Above 2/3 9(31.0%) 2(25.0%)
Full thickness 1(34%) 0 (0%)
P53 staining intensity
No staining 6 (20.7%) 0 (0%)
Weak staining 10 (34.5%) 7 (87.5%) p=0036"
Strong staining 13 (44.5%) 1{125%)
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Table 2. Cont.
Cases, Total (%) Controls, Total (%) p Value
P63 distribution in the epidermis
Up to lower 2/3 5(17.2%) 1(125%)
Above 2/3 23 (79.3%) 7 (875%) p=10
Full thickness 1(3.4%) 0 (0%)
Cydlin D distribution in the epidermis
In the lower 1/3 11 (37.9%) 0(rs)
Up to lower 2/3 14 (483%) 7 (87.5%) p=0075
Above 2/3 4(13.8%) 1(125%)
Ki67 distribution in the epid
In the lower 1/3 14 (48.3%) 7 (87.5%)
Up to lower 2/3 11 (37.9%) 1(125%)
Above 2/3 2 (69%) 0 (%) L
Full thickness 2(6.9%) 0(0%)
Bcl-2 distribution in the epidermis
No expression 16 (55.2%) 0 (0%)
In the lower 1/3 8 (27.6%) 5 (62.5%)
Up to lower 2/3 $(13.6%) 2(25.0%) Lt X
Above2/3 1(34%) 1(125%)
Bcl-2 semiquantitative expression in the epidermis
No or almost no cells 16 (55.2%) 0(0%)
Weak (<10%) 6 (20,7%) 4 (50.0%)
Moderately positive (10-25%) 3(103%) 225.0%) prlan?
Highly positive (>25%) 4(13.8%) 2(25.0%)
Bcl-2 subepidermal indiltration
Weak or none 2(6.9%) 7 (87.5%)
Foci with more pronounced 22 (75.9%) 1(125%) p<0001*
Foci with very pronounced 5(17.2%) 0 (0%)
CD31 expression in dermal capillaries
Up to 20 positive capillaries at 20 magnification 1(3.4%) 2(25.0%)
2040 positive capillaries at 20x magnification 19 (655%) 5 (62.5%) 0174
Above 40 positive capillaries at 20 x magnification 9(31.0%) 1{125%)
CD31 semiquantitative dermal expression
Separate scattered positive vessels 2 (69%) 3(37.5%)
Foci with moderately pronounced expression 8(27.6%) 5(62.5%) p=0011"*
Foci with pronounced expression 12 (54.5%) 0{0%)

* p value < 0,05 was considered statistically significant.

Furthermore, statistically significant differences (p < 0.05) were observed between
the experimental and control groups in various evaluations, including the presence of
amorphous masses, the intensity of p53, the extent of Bcl-2 in epidermal layers, quantitative
expression of Bd-2 in the ¢pidermis, subepidermal infiltration of Bel-2, and the amount of
CD31 dermal infiltrate, Representative images of the expression of immunohistochemical
markers can be found in Figures | and 2,
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Figure 1. | histochemical exp of p33, ph3, p16, and Cydlin D in actinic keratosis (A-D)
and control (E-H) skin. Black arrows indicate strong positive cell staining, (A) expression of p53
in actinic keratosis (AK) with weak staining if any; (B) expression of p63 in AK, distribution above
2/3 of epidermal thickness; (C) expression of p16 in AK with 1-30% nuclear staining; (D) expression
of Cydlin D in AK, distribution up to 2/3 of epidermal thickness; (E) expression of p53 in control
skin (CS) with <5% nuclear staining; (F) expression of p&3 in CS, distribution above 2/3 of epidermal
thickness; (G) expression of p16 in CS with <1% nuclear staining; (H) exp of Cyclin D in CS,
distribution up to 2/3 of epidermal thickness,
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Figure 2. Immunohistochemical expression of Ki67, Bel-2, and CD31 in actinic keratosis (A-C)
and control (D-F) skin; (A) expression of Ki67 in actinic keratosis (AK), distribution up to 2/3 of
epidermal thickness; (B) expression of Bcl-2 in AK, distribution up to 2/3 of epidermal thickness,
fodd with pronounced subepidermal infiltration (red arrows); (C) expression of CD31 in AK, visible
pronounced expression; (D) of Ki67 in control skin (C5), distribution of up to 1/3 of
epidermal thickness; (E) expression of Bel-2 in CS, distribution up to 2/3 of epidermal thickness,
weak or none subepidermal infiltration; (F) expression of CD31 in CS, few visible positive capillaries.
Black arrows indicate positive cell staining in the epidermis (A,B.D.E) and positive endothelial
staining (C,F).
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4. Discussion

Exposure to ultraviolet (UV) light is the primary environmental factor responsible for
the onset and progression of skin cancer. Consequently, areas of the skin that are frequently
exposed to sunlight, such as the face, are the most common sites for the development of
skin cancer [5,37,38],

In this study, we conducted a comparative analysis of histopathological and immuno-
histochemical markers between samples of normal skin and intracpidermal keratinocyte
neoplasia, specifically AK and in situ SCC, which were collected prospectively. Addi-
tionally, we evaluated the potential impact of age and UV exposure on the expression of
immunohistochemical markers by focusing on a cohort of elderly patients [15,17,39]. The
patient cohort in our study was predominantly female. This predominance is noteworthy
given that AKs are typically more frequently diagnosed in men, who, due to higher rates of
baldness, often have greater skin exposure to the sun. Nonetheless, our findings align with
other studies that have similarly reported a higher incidence of AKs among women [40-42],
Furthermore, the predominance of women in our study sample may be attributed to the
differences in life expectancy between genders in Latvia, where in 2021, it was 68.2 years for
men and 77.9 years for women. This is particularly relevant given that the mean age of our
patient cohort was 78.1 years [43]. Contrary to the common perception that women tend to
use a broader range of cosmetic products, including sunscreens, more frequently than men,
our study’s findings did not show a statistically significant gender difference in sunscreen
use. However, the use of moisturizing creams exhibited a notable gender disparity, with
66.7% of women in our cohort using these products compared to none of the men.

In summary, our study identified differences in the prevalence of amorphous masses,
the intensity of p53 staining, and the levels of Bcl-2 and CD31 expression.

In the majority of AK and SCC cases, we identified amorphous masses, a finding not
seen in any of the control biopsies. This observation aligns with findings from previous
research, which reported a high incidence of severe solar elastosis in cutaneous SCC [44,45],
Severe solar elastosis, marked by the substitution of dermal collagen with elastotic material,
results from prolonged and excessive UV damage [44].

The abnormal expression of p53 is considered a marker of premalignant lesions and
plays a central role in the development of SCC [20]. A notable increase in p53 staining
correlates with aging and exposure to sunlight, while its expression diminishes with
the consistent application of sunscreen [37]. Essentially, progression from AK to SCC is
associated with increased p53 staining [13,15,46]. Simultaneously, research by Plipponen
et al. identified a fraction of AK, in situ SCC (8%), and cutaneous SCC (11%) lesions that
were p53 negative, suggesting a possible nonsense mutation in the tumor protein 53 gene
leading to the absence of functional p53 protein [47]. Similarly, Neto et al. found a higher
incidence of SCC adjacent to AK lesions where less than 25% of cells were p53 positive [20].
In our study, we saw a slightly higher intensity of p53 staining in the AK/SCC cohort,
aligning with the literature, while no notable differences were found in the pattern or
extent of p53 expression across the epidermal layers between the two groups. Similarly,
as observed by Neto et al. [20] and Piipponen et al. [47], not all AK cases in our study
showed p53 expression. More than 5% immunoreactivity to p53 was observed in 75.8% of
the AK/SCC samples and the staining was considered strong in 44.8% of the cases.

Bel-2 is an antiapoptotic molecule located in the mitochondrial membrane. Alteration
of its function can promote cancer development. Prior research has noted an increase in
Bcl-2 expression in AK [45]. Additionally, studies have indicated a significantly higher
prevalence of Bel-2-positive tumor cells in SCC compared to asymptomatic AK. Further-
more, a stepwise increase in Bel-2 expression has been documented from asymptomatic AK
to inflamed AK and subsequently to SCC, suggesting a pathway of progression through
inflamed AK [46]. Our results agree with previous studies, showing higher expression of
Bel-2 in the epidermis of both AK and in situ SCC samples. Moreover, Bel-2 stained dermal
inflammatory cells and inflammation is associated with a progression of AK to SCC due
to its role in generating reactive oxygen species and fostering immune responses, cellular
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transformation, survival, proliferation, invasion, angiogenesis, and metastasis [48-50]. Our
results also revealed that both the Bcl-2 subepidermal infiltrate and CD31 expression, which
is the most sensitive and specific endothelial marker in paraffin-embedded sections [33],
are elevated in the AK/SCC samples compared to controls.

One of the strengths of this study is that all the biopsies were consistently taken from
the facial area. The results obtained allow us to further analyze associations between
dermatoscopical features and p53, CD31, and Bcl-2 expression within the same cohort and
avoid analyzing markers that showed no difference with the control group. Such insights
have the potential to expand our understanding of the interplay between dermatoscopic
characteristics and immunohistochemical marker expression. This could also potentially
enhance the diagnostic precision of dermoscopy by pinpointing features that correlate
with more aggressive histological and immunohistochemical profiles, such as adnexal
involvement, protruding, and increased expression of p53, CD31, and Bel-2.

5. Conclusions

The presence of amorphous masses and the expression of p53, Bcl-2, and CD31 differ
between sun-exposed skin and cutancous squamous cell carcinomas in sity, including
actinic keratoses.
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Introduction and objectives. Diagnostics of all skin conditions relies on clinical,
instrumental, and histopathological features. Dermatoscopy has become a popular and easy to
use hand-held device that reveals significant structures unseen with a naked eye. Nevertheless,
microscopical analysis, including histopathology, is commonly considered as a gold standard
in determining the presence and nature of a disease. In adjunction, immunohistochemistry
(IHC) is used in histology to detect the presence of specific protein markers that can assist with
accurate tumour classification and diagnosis. Altogether the studies on correlations of
dermatoscopical and histopathological features are lacking.

Materials and methods. In a prospective sample of 29 lgsional and 8 control biopsies
from facial skin of elderly patients dermatoscopical, histopathological and
immunohistochemical features with the following markers were compared: p53, p63, pl6,
Ki67, Cyclin D, Bcl2 and CD31. The lgsional, skin was taken as 3-4 mm punch biopsy from
actinic keratoses (AK) or squamous cell carcinomas in situ.

Results. Mean age was slightly higher for case patients, but the difference was not
significant (78.1 vs. 73.8 years, p=0.076, independent sample T test). Statistically significant
differences between cases and controls were found in the following assessments: presence of
amorphous masses, staining intensity of p53, Bcl-2 expression, and extent of CD31 dermal
infiltrate. Amorphous masses were present in all cases of dermatoscopically typical AK, while
only in part of lesions with dermatoscopically suspicious signs (p=0.009, Ficher’s Exact Test).
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Other features, like vascular signs of dermatoscopically typical AK were also associated with
presence of amorphous masses, in particular absence of suspicious vessels (p=0.014, Ficher’s
Exact Test) and presence of small arborising vessels (p=0.009, Ficher’s Exact Test). Intensity
of p53 was not associated with any of dermatoscopical signs studied. Increased Bcl2
subepidermal expression was associated with absence of follicles (p=0.007, Ficher’s Exact
Test). Dermatoscopically typical AK had lower expression of CD31 (p=0.043, Ficher’s Exact
Test).

Conclusions. Development of actinic keratosis is strongly associated with sun damage,
while at certain moment other mechanisms are initiated and promote cancer development.
Immunohistochemically seen inflammation and neovascularisation markers are associated with
some dermatoscopical signs.
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Abstract

Dermoscopic monitoring of shiny white streaks during topical treatment of actinic keratosis
Key Words: shiny white streaks, chrysalis structures, actinic keratosis, dermoscopy
Background and Objectives. It has been shown that dermoscopy improves diagnostic accuracy of a clinician.
Nevertheless, data on dynamics of dermoscopically seen structures and treatment impact on them is scarce; therefore,
we chose to monitor shiny white streaks (SWS), during topical treatment of actinic keratoses (AK).
Materials and Methods. AK lesions located on face or scalp were treated with either topical 5% 5-fluorouracil cream
(5FU) or daylight photodynamic therapy with methyl aminolevulinate (DL-PDT). Dermoscopic assessments were
performed before start of therapy, at peak inflammatory phase and one-month post-treatment (Follow-up visit).
Results. Of 38 lesions followed, before start of therapy SWS were present in 18 (47%) lesions. In five cases (13%)
SWS remained present through all visits. In three cases (8%) SWS were present until the Follow-up visit. In ten (26%)
AKs SWS disappeared at the peak inflammatory phase, but in four (11%) of those SWS later reappeared. Of 20 (53%)
lesions without SWS at the first visit, only one (3%) developed SWS at a Follow-up visit.
Conclusions. SWS seem to be variable structures that can be unseen in lesions with therapy induced inflammation,
disappear following topical treatment of AK and sometimes appear for the first time post-treatment. It could be
important to take into consideration the dynamics of SWS when assessing their presence.

Kopsavilkums

Balto spidigo stréJu dermatoskopiskd monitorésana aktinisko keratoZu lokilis terapijas laika
Atslégvardi: Baltas spidigas stréles, Krizala struktiiras, aktiniskas keratozes, dermatoskopija
Ievads un mérkis. P&tijumi liecina, ka kliniskaja praksé dermatoskopija uzlabo drsta sp&ju precizi diagnosticét adas
veidojumus. Dermatoskopiskas diagnozes pamati ir specifisku struktiiru atpazifana, tomér atsevifkas dermatoskopiskas
struktiiras laika gaita mainds un triikst datu par to dinamiku, tai skaita, lokalas terapijas ietekmi uz dermatoskopiskajam
struktiirim. 8T pétijuma mérkis bija dinamika novértét baltas spidigas stréles (BSS) lokalas aktinisko keratoZu terapijas
laika.
Materidli un metodes. Aktiniskas keratozes sejas un skalpa ada tika arstétas vai nu ar 5% S-fluoruracila kr€mu, vai ar
dienas gaismas fotodinamisko terapiju izmantojot metilaminolevulinita krému. Veidojumi tika dermatoskopiski
noveértéti pirms terapijas (1. vizite), izteikta terapijas radita adas ickaisuma laikd (2. vizite) un vienu ménesi péc
terapijas (pEcterapijas vizite).
Rezultati. No 38 aktiniskajam keratozém, kas atbilda ieklauSanas kritérijiem un tika novértétas dinamika, BSS tika
konstatétas 18 (47%) veidojumiem. No tiem piecos gadijumos (13%) BSS saglabajas visas vizités. Trijos gadijumos
(8%) BSS saglabajas lidz pécterapijas vizitei, kad tas vairs nebija saskatdmas. Desmit (26%) gadijumos BSS izzuda 2.
vizité, kas atbilda visizteiktikajam terapijas raditajam adas iekaisumam, bet Cetros gadijumos (11%) BSS vélak
atjaunojas pécterapijas vizité. No 20 (53%) veidojumiem bez BSS 1. vizité tikai vienam veidojumam (3%) attistijas
BSS, kas tika konstatéts p&cterapijas Vizité.
Secindijumi. BSS ir Skietami variablas struktiras, kas lokilas aktinisko keratoZu terapijas laikd var izzust terapijas
radita ickaisuma faz€ un p&c terapijas, ka ar dazkart paradities péc terapijas. BSS dinamika biitu janem vera analiz&jot
to sastopamibu.
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Introduction

Shiny white streaks (SWS) also known as chrysalis or crystalline structures are white,
perpendicular, few millimeters long lines that are only visible in a polarized light dermoscopy
(Kittler et al. 2016). These structures, considered as a dermoscopic sign of dermal fibrosis, are
caused by polarization of thickened hyaline fibrous bundles (Pizzichetta et al. 2014; Haspeslagh et
al. 2016), and have been reported in a variety of skin lesions, including actinic keratosis (AK)
(Balagula et al. 2012; Liebman et al. 2012). At present, the clinical significance of SWS has been
associated with melanocytic skin lesions, namely a sign of 10-fold increased risk of malignancy
(Shitara et al. 2014). The clinical significance of SWS in non-pigmented lesions is yet to be defined.
Additionally, data on permanence of SWS and treatment impact on SWS is lacking. Therefore, we
used topical treatment of AK as model to dermoscopically monitor dynamics of SWS.
Materials and methods

Presence of SWS was continuously assessed in eight patients with AK lesions located on face
or scalp and treated with either topical 5% 5-fluorouracil cream (5FU) or daylight photodynamic
therapy with methyl aminolevulinate (DL-PDT). Diagnosis of AK was made according to clinical
and dermoscopic signs and confirmed histologically in each patient in a single 4mm punch biopsy
specimen. Biopsied lesions were not included into assessment to exclude possible change in SWS
due to scar formation. In addition, only lesions that lacked superficial scale and did not develop
scales or erosions during therapy were included for continuous assessment of SWS. Dermatoscopic
assessments of lesions treated with SFU were performed before start of therapy (Visit 1), at peak
inflammatory phase corresponding to three or four weeks of SFU usage (Visit 2) and one-month
post-treatment (Follow-up visit). Dermatoscopic assessments of lesions treated with DL-PDT were
performed before start of therapy (Visit 1), at peak inflammatory phase corresponding to one-day
post-treatment (Visit 2) and one-month post-treatment (Follow-up visit). All dermatoscopic pictures
were taken in a polarized light mode with FotoFinder Systems GmbH medicam 1000 device. All
dermatoscopic evaluations were performed simultaneously by two physicians specializing in
dermoscopy (A.B. and E.O.).
Results

Eight patients had a total number of 90 AKs that were dermoscopically monitored. For
continuous assessment of SWS only 38 lesions were suitable; the rest were excluded due to reasons
stated above, mainly presence of superficial scale or development of erosions during therapy.
Presence of SWS by visit number is depicted in Fig. 1. Before start of therapy SWS were present in
18 (47%) of AKs. Of those, in 5 cases (13%) SWS remained present in all visits; in 3 cases (8%)
SWS were present until Follow-up visit, when SWS were no more visualized. In 10 (26%) AKs

SWS disappeared at the Visit 2, corresponding to treatment induced inflammation, but in 4 (11%) of
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those, SWS reappeared at a Follow-up visit (Fig.2). Of 20 (53%) lesions without SWS at the first
visit, only 1 (3%) developed SWS at a Follow-up visit.

Visit 1 m 20(53%)
, |
Visit 2 ! 10(26%) 20(53%)
I_'ﬁ

Fo"aw.m visit 5 (13%) 3(8%) 4 (11%) 6(16%) 19(50%)

Figure 1. Presence of SWS by visit number. Dark grey cells indicate presence of SWS,
white cells — absence of SWS. Visit 1 — before start of therapy; Visit 2 — at treatment
induced inflammatory phase; Follow-up visit — one-month post-treatment

Figure 2. Dermatoscopic monitoring of SWS in AK treated with DL-PDT.
SWS are visualized at Visit 1 (a), 1 week after therapy (c) and to a smaller extent at Follow-up
visit (d); SWS are lacking at Visit 2 (b), when therapy induced inflammation is observed

141

70



5. pielikuma turpinajums

DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES PROCEEDINGS OF
RAKSTU KRAJUMS THE 62% INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

Discussion

Dermatoscope is an easy to use handheld device, that renders magnification and removes skin
surface reflection, thus visualizing morphologic structures unseen with a naked eye (Pan et al.
2008). It has been shown to improve diagnostic accuracy of both pigmented and non-pigmented
skin lesions and at times to provide relevant prognostic information through known dermoscopic-
histopathologic correlations (Sinz et al. 2017). Common dermoscopic signs of AK are white-to-
yellow surface scale, red pseudonetwork, which is formed by perifollicular erythema often
combined with linear-wavy telangiectasia, targetoid-like hair follicles which are formed by
yellowish keratotic plugs that fill and white halo that surrounds hair follicles, and rosette sign (Lee
et al. 2014; Zalaudek et al. 2006). Although the clinical significance of SWS in AK is not yet fully
established, SWS, as seen in our case series, is a common dermoscopic feature of AK with a higher
prevalence than previously reported by Balagula et al. and Liebman et al. (Balagula et al. 2012;
Liebman et al. 2012). This observation could be explained by selection of AK lesions, as lesions
with scales that could possibly hide SWS were excluded from our study. Noteworthy, scale is a
common feature of AK, with a prevalence of 79.4 — 85% (Lee et al. 2014; Zalaudek et al. 2006). In
addition, scales, crusts and erosions commonly develop with topical treatment due to destruction of
atypical keratinocytes and such lesions were also excluded. Another reason for high prevalence of
SWS in our study was that even a small amount of SWS were counted as a positive feature and
FotoFinder Systems medicam 1000 device offers higher magnification and resolution in comparison
with handheld devices. In our study, despite the small sample size, it was possible to determine
several possible scenarios of treatment impact on SWS. First, although successful therapy is usually
associated with disappearance of dermoscopic signs, SWS can remain present through all treatment
stages or even appear at a 1-month post-treatment visit without other dermoscopic signs of AK. As
SWS is not a required feature for AK, permanence of SWS is not a counter-condition to treatment
success. Second, as other dermoscopic structures, SWS can disappear during or after therapy and
finally, SWS can temporarily disappear during treatment induced inflammation and reappear
thereafter. This last observation was present in 13% of lesions analyzed, and although the exact
reason for such phenomenon is not clear yet, it leads us to speculate that SWS might also be hidden
in other clinically clearly erythematous lesions, not limited to AK.

To the best of our knowledge, this is the first study in which SWS are continuously
monitored. In conclusion, we would like to emphasize that SWS seem to be variable structures that
can be unseen in lesions with therapy induced inflammation, disappear following topical treatment
of AK and sometimes appear for the first time after treatment. It could be important to take into

consideration the dynamics of SWS when assessing their presence.
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Treatment of Actinic Keratoses
Facilitates Dermatoscopic Diagnosis
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A Case Report and Review
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Abstract

Chronic exposure to ultraviolet radiation induces gradual changes in cutaneous morphology,
which with increasing damage leads to the appearance of cancerous skin lesions. Among them,
basal cell carcinomas (BCCs) and actinic keratoses (AKs) are the most common entities. Both
lesions often develop as two separate lesions in a single individual at a conspicuous distance,
close proximity or as collision lesions, which are characterized by the coexistence of both can-
cers in the same anatomical site. Collision lesions in which AK precisely overlies BCC is a rarely
reported entity. We report a case where the presence of BCC was dermatoscopically detected
after an overlying AK was treated with topical chemotherapy, thus indicating that treatment of
AK allows better visualization of other underlying malignancies.
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Introduction

Actinic keratoses (AKs), which can be considered as squamous cell carcinomas (SCCs) in
situ, and basal cell carcinomas (BCCs) are the most common ultraviolet radiation-induced
keratinocyte skin cancers with high and continuously increasing prevalence. Recent European
studies have estimated that AKs affect 25.3% of outpatients above the age of 30 years visiting
a dermatologist or a general practitioner [1, 2]. Similarly, the incidence of BCCs is increasing
every year with the cumulative risk in Belgium assessed as 11% before the age of 75 years [3,
4]. Both AK and BCC share a substantial amount of environmental and individual risk factors
including ultraviolet radiation, fair skin, low ability to tan, higher age, male sex, personal or
family history of skin cancer and immunosuppression [1, 3, 5, 6]. Both are markers of cutane-
ous photodamage and the presence of AK and BCC in a single individual is not uncommon;
moreover, the presence of AK has been shown to increase the risk of BCC by approximately 3
times [7].

Dermatoscopy is a noninvasive, widely used real-time diagnostic imaging technique,
which renders magnification and translucency of the corneal layer, thus visualizing structures
unseen with the naked eye. Dermatoscopy has been shown to improve diagnostic accuracy of
pigmented and nonpigmented skin lesions. In the case of AKs, a sensitivity of 98.7% and spec-
ificity of 95.0% has been reported [8]. Similarly, for BCC a sensitivity of 95-98.6% and a diag-
nostic probability of as high as 99% has been reported [9, 10]. Additionally, even in clinically
ambiguous cases where BCC and SCC have been inversely misdiagnosed, dermatoscopy yields
an odds ratio of 2.9 for the correct diagnosis [11]. The latest updated version of dermatoscopic
criteria associated with BCC consist of 12 features describing pigment structures (6), vessel
morphology (2), surface characteristics (2), and background structures correlating with der-
mal fibrosis (2). The criteria can be present in different combinations showing the dermato-
scopic variability of BCC [12]. More signs and features can be found in the literature but are
less commonly used [13].

Both AK and BCC can cause high morbidity and treatment costs, especially if diagnosis
and treatment is delayed thus allowing BCC to increase in size and possibly to a more aggres-
sive subtype [14, 15] and AK to progress towards invasive SCC. Therefore, early diagnosis and
management has a crucial role.

We report a case where the diagnosis of BCC was dermatoscopically possible after treat-
ment of overlying AK.

Case Report

An 87-year-old fair-skinned (type II according to Fitzpatrick) female patient with no pre-
vious history of nonmelanoma skin cancer presented with multiple AKs on the facial skin. Le-
sions had been present for approximately 5 years. On clinical assessment, 20 AKs were iden-
tified, corresponding to 5.2 on the Actinic Keratosis Area and Severity Index [16] and 2 on the
Actinic Keratosis Field Assessment Scale [17]. Before the therapy and during follow-up visits,
all lesions were dermatoscopically assessed (polarized light contact dermoscopy) and digital
images were taken with the FotoFinder Systems GmbH medicam 1000 device. One of the AKs
on the left cheek showed a most inconclusive dermatoscopic picture and therefore was biop-
sied to exclude minimally invasive SCC. The histology showed AK grade IlI, parakeratosis, and
lichenoid infiltration. No atypical mitoses were present. Treatment with 5% 5-fluoruracil
cream was initiated according to the treatment guidelines and a follow-up visit was set after
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2 weeks. At that point, treatment had resulted in expected inflammatory response with ery-
thema, erosions, mild crusting, some scaling and dermatoscopically seen peppering. A lesion
on the nose that had previously shown a keratin mass and was considered as a hypertrophic
AK (Fig. 1) now dermatoscopically consisted of two parts (Fig. 2). On the upper left side, a
diffuse erythema, several plugged and targetoid hair follicles, and a whitish brown scale was
present, while on the lower right side, short fine radially distributed linear and some branched
vessels were visible. Therapy was continued for 1 more week and a follow-up visit was sched-
uled at 4 weeks following treatment. Then naked-eye examination showed slight depression
and, apart from the previously pictured plugged hair follicles, short fine telangiectasia; some
arborizing vessels with a small diameter and crystalline structures were visible on a translu-
cent structureless background (Fig. 3). All of the present structures fulfill the dermatoscopic
criteria for nonpigmented BCC. Cryodestruction of the newly diagnosed BCC was performed.
Atthe posttreatment follow-up visit, the patient was clinically and dermatoscopically assessed
by the treating physician as cleared of the BCC.

Discussion/Conclusion

This case report shows that treatment of AKs allows better clinical and dermatoscopic
visualization of other nonpigmented skin tumors and therefore earlier diagnosis and treat-
ment is possible. It can be considered as an additional treatment advantage apart from the
well-known cosmetic benefit to the patient and possibly protection from the development of
invasive SCC.

Historically the presence of collision lesions in dermatology has been reported by many
authors, though AK and BCC was not among the most common combinations [18]. A more
recent publication by Blum et al. [19] showed collision lesions between AK and BCC in 2 of 35
collision lesions with a BCC component. Side-by-side collision lesions between AK and BCC by
some authors is considered a routine. Nevertheless, collision lesions in which AK precisely
overlies BCC are a rarely reported entity. A study by Sambandan et al. [20] reported 8 cases in
a 10-year period where biopsy of the superficial portion of the lesion was read as AK or SCC
in situ, while deeper biopsy or surgery revealed infiltrative or nodular BCC. In reviewing the
literature, we did not find another case where a BCC would have been dermatoscopically de-
tected in a treatment follow-up of an overlying AK.

Some publications state possible progression from AK to BCC, though this idea is not gen-
erally accepted. For instance, Criscione et al. [21] observed that 36% of all primary BCCs in
high-risk patients with previous nonmelanoma skin cancer arose in lesions that were previ-
ously clinically diagnosed as AKs. There is a possibility that the use of dermatoscopy would
have increased the accuracy of clinical diagnosis as shown by Ryu et al. [11], who also con-
cluded that BCC may be clinically misdiagnosed as SCC in the presence of scaling.

Three of the dermatoscopic criteria associated with BCC according to the latest updated
criteria version were seen in this case - superficial fine telangiectasia, some arborizing vessels
with small diameter, and crystalline structures [12]. An additional criterion, translucency, was
also present. The named criteria are in consistency with the lesion being an initial BCC before
the development of more common criteria according to the known correlations between der-
matoscopic and morphological signs [22-27]. In particular, superficial fine telangiectasia and
arborizing vessels with a small diameter have been associated with superficial BCCs 25, 26].
Translucency, also called semitranslucency, that can be seen both clinically and dermatoscop-
ically as near-skin-tone colored, smooth, jellylike appearance has been suggested as a
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dermatoscopic sign of early BCCs measuring only 3-4 mm in diameter [22, 23]. Histologically
translucency has been associated with verified nodular and morpheaform types of BCC [13].
Crystalline, also named chrysalis structures or shiny white streaks, represents collagenous
stroma and fibrosis in the dermis [27]. In this case, we cannot exclude that crystalline struc-
tures could have appeared due to the treatment with 5% 5-fluoruracil cream. Absence of der-
matoscopic pigment structures in this case is not unexpected, as they are more common in
darker skin types [12, 28].

The treatment of AK in this case was indicated from the patient’s perspective due to cos-
metic burden and subjective symptom of slight prickling. From the physician’s point of view,
the patient was considered as a high-risk patient due to the high AK count (n = 20) on clinical
examination. As shown by Green et al. [29], the relative risk of developing invasive SCC is in-
creased by 5-6 times, if up to 20 AKs are present. The risk for developing a BCC is increased
by up to 5 times if AK count exceeds 10 [7].

The patient was very content with the AK treatment result, although application site re-
actions were moderately acceptable.

The strength of this case report was the use of digital dermatoscopy on all AKs before,
during and after the treatment and that the computer-aided method, which incorporates clin-
ical and dermatoscopic pictures, allowed the same spot to be captured at every visit.

The limitation of this case was that a biopsy was not done on the newly developed BCC
and histopathological subtype was not assessed. Dermatoscopic assessment of all AKs with
treatment follow-up in a larger patient sample could identify more cases.
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Fig. 1. Dermatoscopic image of a lesion on the nose clinically diagnosed as a hyperkeratotic actinic kerato-
sis.

KARGER

79



6. pielikuma noslégums

Case Reports in ~ creeoematdl 2

DO 10.1159/000496329 2019 The Author(s). Published by S. Karger AG, Basel
m www karger.com/cde
Balcere et al.: of Actinic is Fadlitates Di is of Basal Cell Carcinoma

Fig. 2. Dermatoscopic image of the lesion after 2-week treatment with 5% 5-fluoruracil cream.

Fig. 3. Dermatoscopy of the lesion at a posttreatment follow-up visit. A translucent hue with short fine
linear and branched vessels and shiny white streaks are seen.
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Abstract: Actinic keratoses (AKs) are common lesions on chronically sun damaged skin, which are
morphologically characterized by lower third to full thickness atypia of epidermal keratinocytes.
These lesions carry a risk of progression towards invasive squamous cell carcinoma (SCC);
therefore, treatment of visible lesions and the field in case of field cancerization is recommended.
Treatment of AK includes the destruction of atypical keratinocytes that clinically presents with
various degrees of erythema, scaling, crusting, erosion, and other visible and subjective symptoms.
Such inflammatory reactions may have an impact on the patient’s social life and have shown to
decrease compliance and adherence to therapy. Additionally, as various topical treatments have
been proven to be effective in treating AK, tolerability of local site reactions (LSRs) might drive the
decision for appropriate treatment in an individual scenario. Therefore, we aimed to review
prevalence of severe LSRs among various topical treatments for AK. In addition, we summarized
discontinuation rates due to LSRs and possible therapy-unrelated risk factors for the development
of LSRs with increased severity.

Keywords: actinic keratosis; topical therapy; severe local site reactions; risk factors; review

1. Introduction

Actinic keratosis (AK) is one of the most common dermatological complaints in fair skinned
individuals that represents the cumulative UV damage of epidermal keratinocytes. On clinical
examination, AKs are variably thick and erythematous, poorly demarcated, and sometimes
pigmented lesions on chronically sun-exposed skin [1]. Prevalence steadily increases with age and a
recent Swiss study found that AK occurred in 25.3% of outpatients in general practice [2]. The clinical
significance of AKs relies on the associated discomfort, cosmetic burden, and the possibility of
progression to invasive squamous cell carcinoma (SCC). The traditional view considers that
progression towards invasive SCC requires full thickness epidermal atypia, which is clinically
usually characterized by thick and obvious lesions [3,4]. Nevertheless, a more recent study has
shown that AK grade I, morphologically characterized by atypical keratinocytes in the lower third
of the epidermis, is the most common type of AK overlying cutaneous invasive SCC [5]. This finding
supports the understanding that all AKs require treatment. However, treatment is targeted towards
the destruction of atypical keratinocytes, resulting in temporary inflammatory reactions with varying
severity. Discussing the treatment-associated local site reactions (LSRs) before therapy may lead to
delay in treatment initiation. During treatment, such reactions cause distress [6] and impact health-
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related quality of life [7]. A study by Strohal et al. [8] showed that 19.4% of patients treated with
imiquimod 5% cream, scheduled unplanned visits due to their concern of LSRs. Moreover, LSRs lead
to nonadherence, thus possibly reducing treatment efficacy [9]. As topical therapy is easy to use and
a highly effective treatment modality for AK, we aimed to systematically search the PubMed
database to review prevalence of severe LSRs among various topical treatments for AK. In addition,
we summarized discontinuation rates due to LSRs and possible therapy-unrelated risk factors for the
development of LSRs with increased severity. We did not review studies involving special
equipment as conventional photodynamic therapy. For this review, “LSRs” included visual
parameters such as, but not limited to, erythema, oedema, and erosions, and patient-reported
subjective symptoms, such as pain and itching.

2. Severe Local Site Reactions with Topical Field Treatment for Actinic Keratosis of the Face and
Scalp

2.1. Prevalence of Severe Local Site Reactions

The prevalence of severe LSRs among various topical field treatment options is summarized in
Table 1 [10-28].

Table 1. Comparison of local site reaction (LSR) severity among various field treatment modalities.

Vst Treitment Number Application Overall Prevalence Prevalenc‘e
Author Publication Modali of iercan Prevalence of Severe  of Systemic
< ty Patients quency of LSR LSR Symptoms
Sotiriou DL-PDT with Y
etal. [21] 2018 MAL 46 Once 71.6% 0% 0%
Sotiriou DL-PDT with 4
etal. [11] 2017 MAL 26 Once 69.2% 0% 0%
See DL-PDT with 44.4%"*
etal. [22] 2017 AL 81 Once episia) 1.2% 0%
Rubel DL-PDT with
etal. (23] 2014 AT 100 Once 39.0% 0% 0%
Serra- . Once daily for
Guillén 2017 ““‘qs‘f,/'m“ 65 12 consecutive 100% 58.5% 20%
etal. [24] ° days
Three times per
week for 4 8.8%* 14%*
. . < * ! Cl
Rivers 2008 lmnqv.:nmod 0 weeks followed 95.2% (scabbing (uPper
etal. [25] 5% by 4 weeks of (erythema) or crusting) respiratory
rest and second 8 infection)
cycle if needed
Three times per
week for 4
Stockfleth Imiquimod weeks followed 31.8%* 6%*
etal. [26] il 5% L by 4 weeks of NR (erythema)  (headache)
rest and second
cycle if needed
Three times per
week for 4
Alomar Imiquimod weeks followed 96.9%* 31.0%*
etal. [27] el 5% 12 by 4 weeks of (erythema)  (erythema) NE
rest and second
cycle if needed
Korman . Imiquimod Theelimesper’  pungs 33.2%*
2005 i 241 week for 16 NR
etal. [28] 5% ale (erythema)  (erythema)
Lebwohl Imiquimod Twice per week 97.2%* 17.7%*
etal. [12] 2 5% 2 for 16 weeks (erythema)  (erythema) NE
; Once daily 2-
Swanson Imiquimod X S
etal. [13] 2010 3.75% 160 week c(;:{:ff/on Almost all 33.8% NR
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s Once daily 3- 8% *
Faake 2010 Ttiguimad 162 week on/offfon Almost all 54.9% (Influenza-
etal. [14] 3.75% 5
cycle like illness)
Ingenol Once daily for 3 .
ets:lm[zi;] 2017 mebutate gel 130 consecutive 100% (legzz:a) 0%
’ 0.015% days
Jim On Ingenol Once daily for 3
etal. [16] 26 mebutate gel 274 consecutive 100% 245% NR
o 0.015% days,
3% diclofenac
Pflugfelder in2.5% Twice daily for a
etal. [19] 2 hyaluronic 48 3 or 6 months NR 13.6% NR
acid gel
3% diclofenac
Stockfleth in2.5% Twice daily for e
etal. [10] i hyaluronic L up to 12 weeks 62.7% 11.9%
acid gel
5-fluorouradil
Si S Once daily for 8.8%*
et :lm[);Ol 2015 0.5%&alicylic 3 w—— i th/:ma) 16:2% iR
' acid 10.0% P 24
5-fluorouracil ”
“Ztt :l ﬁ[]f ;}]' 2011 05%%alicylic 187 0“:: 1";‘3’;‘}‘; 92.0% 4
' acid 10.0% up
Stough 5-fluorouracil Once daily for ”
etal. [18] e 0.5% i up to 4 weeks 870% 19.1% NR

NR—not reported; DL-PDT—daylight photodynamic therapy; MAL—methyl aminolevulinate;
* Prevalence of the highest symptom reported; ** Combined data of severe symptoms.

Imiquimod. Among all topical therapies, the highest prevalence of severe LSRs was reported in
studies with imiquimod 5% [24] and imiquimod 3.75% [14], with treatment regimens not commonly
used. The suggested treatment regimen for imiquimod 5% is three times per week for four weeks
followed by four weeks of rest and a second cycle if needed. Such a regimen was used in three of the
included studies, and reported the highest values of 31.0% [27] and 31.8% [26] for prevalence of
severe erythema and 8.8% prevalence of severe scabbing or crusting [25]. In the last study by Rivers
et al. [25], severe erythema was noted in 5% of patients. Such less frequent prevalence is probably
due to study methodology as patient assessment was performed at baseline and at week 8.
Comparatively lower 25.2% prevalence of severe erythema and 33.8% prevalence of any severe LSR
was reported by Swanson et al. [13] with imiquimod 3.75% in two identical studies randomized to
placebo.

Ingenol mebutate. Studies with ingenol mebutate gel 0.015% (IngMeb) mostly use composite
scores to assess severity of LSRs. Each of six LSR parameters—erythema, flaking/scaling, crusting,
swelling, vesiculation/pustulation, and erosion/ulceration is graded from 0 to 4, giving a maximum
composite score of 24 [15,29]. Jim On et al. [16] reported data of two multicenter, randomized,
parallel-group, double-blind, vehicle-controlled studies, involving face and scalp and classified
patients with a composite score of 12 or higher as having a severe LSR. Thus, their reported
prevalence of severe LSRs at day 4 was 24.5%. Skroza et al. [15] included 130 patients and assessed
LSRs at day 3. The reported mean total composite scores did not allow to assess overall prevalence
of severe reactions, but they reported grade 4 swelling in 17.7% of patients. Additionally, a study by
Ricci et al. [30] reported severe pain and itching in 20.5% of treatment cycles with IngMeb. This was
not included in the chart as prevalence was calculated from treatment cycles, not patients.

5-fluorouracil. Since its approval in 1970, topical 5-fluorouracil (5-FU) has become a well-
established treatment for AK and LSRs are expected [31,32]. Three formulations - 5-FU 5%, 5-FU
0.5% and 5-FU 0.5% in combination with a salicylic acid 10% solution (5-FU/SA) are commercially
available. A prospective, open-label, multicenter study by Stough et al. [18] included 277 patients
treated with once daily application of 5-FU 0.5% cream for up to 4 weeks. Interim results of the face
and scalp showed that severe LSRs developed in 19.1% of patients. Two studies assessed efficacy and
safety of 5-FU/SA. In the first by Stockfleth et al. [10], in a randomized, placebo-controlled, double-
blind, multicenter trial conducted in Germany, low dose 5-FU/SA was compared with 3% diclofenac
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in 2.5% hyaluronic acid gel (diclofenac HA). General disorders and administration-site conditions of
severe intensity were reported in 27.8% of patients in the 5-FU/SA group and in 11.9% of patients in
the diclofenac HA group. The second study by Simon et al. [20] compared 5-FU/SA with cryotherapy
and included 33 patients in each treatment arm. Severe application site reactions were reported in
six patients (18.2%) in 5-FU/SA arm and in one (3%) patient receiving cryotherapy.

Diclofenac HA. Pflugfelder et al. [19] reported 13.6%, which is the highest prevalence of severe
LSRs in treatment with diclofenac HA. In a multicenter, randomized, open-label study with 418
included patients, they compared three-month vs. six-month treatment of actinic keratoses with
diclofenac HA. Severe LSRs developed mainly in the first weeks of treatment and longer treatment
only slightly increased the mean intensities of LSRs [19]. As already mentioned above, Stockfleth et
al. [10] in a randomized, placebo-controlled, double-blind, multicenter trial conducted in Germany,
reported general disorders and administration-site conditions of severe intensity in 11.9% of patients
in diclofenac HA group.

Daylight photodynamic therapy. Only a single study reported a severe LSR in treatment with
daylight photodynamic therapy (DL-PDT). This was a prospective, observational study conducted
in Australia by See et al. [22], and they reported a single patient with severe post-treatment
phototoxic reaction with erythema, pain, pruritus, and a skin burning sensation. This allowed a
calculation of 1.2% of severe LSRs. Other studies on DL-PDT reported that none of the treated
patients experienced severe LSRs [11,21,23].

2.2. Treatment Discontinuation Due to Local Site Reactions

In total, 14 articles reported treatment discontinuation rates due to LSRs with commonly used
therapeutic regimens (Figure 1). The highest discontinuation rate of 13.6% was reported in a study
by Pflugfelder et al. [19] that compared efficacy, tolerability, and quality of life of diclofenac HA used
twice daily for three or six months. The study included 418 patients and eczematous reactions leading
to discontinuation developed mainly in the first weeks of treatment. The second study with twice
daily application of diclofenac HA was conducted by Stockfleth et al. [10] and reported a lower 4.9%
discontinuation rate due to LSRs. Albeit, in this study, in the case of severe LSRs, application
frequency was allowed to be reduced to once daily. The second highest rate of discontinuation due
to LSRs was reported with 5-FU/SA by Simon et al. [20]. In the study evaluating efficacy, tolerability,
and safety of low-dose 5-FU/SA topical solution vs. cryosurgery, they reported 9.1% discontinuation
in the 5-FU/SA arm of 33 patients. As cryotherapy is a one-off treatment, it cannot be used as a true
discontinuation comparator. Two other studies with 5-FU/SA and larger sample size reported 0.9%
and 3.7% discontinuation rates [30,33]. Two studies reported discontinuation rates with low dose 5-
FU cream. A study by Smith et al. [34] had 12 patients in the 5-FU 0.5% cream group, and the
discontinuation of a single patient allowed a calculation of an 8.3% discontinuation rate. A study by
Stough et al. [18] had 277 patients included and reported a discontinuation rate of 0.4%. A 5% 5-FU
cream was used in one of the identified studies and included 50 patients. No discontinuations were
reported [35]. Three articles showed discontinuation rates ranging from 0.5% to 3.2% with
imiquimod 5% cream [25,27,36]. A discontinuation rate of up to 1.1% was reported in the studies
with IngMeb [17,35,37]. This highest value was due to severe erosions in one of 88 included patients
[37]. Treatment discontinuation due to LSR is not a concern for DL-PDT [11,21-23,38].
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Figure 1. Reported rates of treatment discontinuation due to LSRs. Imiq 5% —imiquimod 5% cream;
5-FU 5% — 5-fluorouracil 5% cream; 5-FU 0.5% — 5-fluorouracil 0.5% cream; 5-FU/SA —5-fluorouracil
in combination with salicylic acid 10% solution; Diclof 3% —3% diclofenac in 2.5% hyaluronic acid
gel; IngMeb 0.015% —ingenol mebutate 0.015% gel.

2.3. Therapy-Unrelated Risk Factors for Development of Local Site Reactions with Increased Severity

Severity of LSRs depends on the administered active ingredient and application frequency.
Additionally, several studies have implications on patient-associated and environmental risk factors.
Primarily, light pigmentation is a risk factor for both AK and treatment-induced severity of LSRs
[39]. A study with IngMeb by Ricci et al. [37] with a standard patient-applied regimen of once daily
IngMeb for three consecutive days, showed that patients with a fair skin type (phototype I-II) had
stronger LSRs at day 4 and more erosions than patients with phototype III-IV. Moreover, although
DL-PDT generally does not cause severe LSRs, in a study by Galvao et al. [40], moderate erythema
after two hours of outdoor exposure was seen only in an albino patient. Other proposed risk factors
for greater severity of LSRs with IngMeb are: the female gender, an age below 70 years, and Korean
patients [41]. This last observation was suggested to be related to the difference of race and skin
thickness [42]. The importance of environmental factors has been suggested in a study by Fargnoli et
al. conducted in Italy from September to October. In particular, high outdoor temperature was
associated with severity of LSRs and treatment efficacy of DL-PDT [38].

3. Conclusions

Local site reactions of severe intensity seem to be extremely common among topical therapies
for AK, especially with imiquimod. The only therapeutic modality with low prevalence of severe
LSRs is DL-PDT. Treatment discontinuation due to LSRs is also common, although the highest
prevalence of treatment discontinuation due to LSRs is reported in studies with the longest treatment
regimens, as with diclofenac, and not in studies reporting the highest prevalence rates of severe LSRs.
Several patient-associated risk factors for the development of severe LSRs have been identified in
studies with DL-PDT and IngMeb. Nevertheless, to have better evidence of individual risk for severe
LSRs, further studies could identify more risk factors, and include other therapies.
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dalibnieku) datu aizsardziba, inform&ta brivprétiga piedaliSands un konfidencialitite ir ievérota
un nodrosinata. Lidz ar to pieteikums atbilst p&ijuma &tikas prasibam.

IzskaidroSanas formulirs: ir
Pickrifana piedalities pétijumd: ir
Komitejas l1Emums: piekrist péfijumam

Komitejas prigk3sedétajs Olafs Brijye N Tituls: Dr. miss., prof.
Paraksts / i ; .

Etikas komitejas sédes datums: 22.02.2018,

89



8. pielikuma turpinajums

Veidlapa Nr. E-9(3)

APSTIPRINATA

ar Rigas Stradina universitites rektora

2018. gada 26. septembra rikojumu Nr. 5-1/238/2018

Rigas Stradina universitates
Pétijumu &tikas komitejas

03.12.2021

LEMUMS
Riga

22-2/548/2021

Komitejas sastavs

Kvalifikacija NodarboSanas

Profesors Janis Vétra

Asoc. Prof. Zanda Daneberga
Asoc. Prof. Anita Vétra
Profesore Ingrida Céma
Docente Anna Junga
Pétniece p.i. Karina Palkova
Marina Sinkovska

NN BN -

Pieteikuma iesniedzgjs/i:

Pétljuma / pétnieciska darba

nosaukums:

Petijumu &tikas

komitejas sédes datums:

Pétijuma protokols:

Drhabil. med.  Morfologijas Katedra

Dr.med. OI Molekularas genétikas laboratorijas vaditaja
Dr.med. Rehabilitacijas katedras vaditaja

Dr.habil. med.  Mutes medicinas katedras vaditaja

Dr.med. Morfologijas laboratorijas vaditaja

Ph.D. Advokate, Doktora studiju programmas vaditaja

Datu droibas un parvaldibas dalas vaditaja
Alise Balcere

Klinisko un dermatoskopisko kritériju salidzinajums
augsta progresijas riska sejas adas plakansiinu
karcinomu in situ identificéSanai

25.11.2021

Izskatot augstak min€ta pétijuma pieteikuma materialus
(protokolu) ir redzams, ka pé€tijuma merkis tiek
sasniegts  ieklaujot pacientus, kliniskd pétijuma
kontroles grupa, kur bez kada apdraud&juma veselibai,
drodibai un dzivibai, nems atliecku audus, kas iegiti,
veicot kirurgiskas briices plastiku ar rotacijas léveri (tiek
saglabats princips, ka pacientam netiek veikta lielaka
iejaukSanas - ekscidéto audu lielums nav lielaks, ka
gadijuma, ja pacients nepiedalitos pétijuma), ka arf audu
materialus, kas iegiiti atkapjoties no jebkura audzgja, ja
kliniski nav veérojama aktinisko keratozu lauka
kancerogenéze. Tiks veikta ieglito datu apstrade un
analize. Personu (pacientu) informéta brivpratiga
piekridana piedalities, personu iegiito datu apstrade un
aizsardziba, to pielietoSana, glabasana, anonimitate un
konfidencialitate ir nodroSinata. Lidz ar to pieteikums
atbilst pétijuma &tikas prasibam.

Komitejas Iémums: Piekrist pétfjumam.
Komitejas priek$sédétajs Janis Veétra Tituls: Dr.habil. med., profesors.

SIS DOKUMENTS IR ELEKTRONISKI PARAKSTITS AR DROSU ELEKTRONISKO
PARAKSTU UN SATUR LAIKA ZIMOGU

K. Kauke
Talrunis: 26691306
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8. pielikuma turpinajums

APSTIPRINATS
ar SIA ,,Rigas Austrumu kliniska universitites

a SI I l ' ln Ica slimnica”"valdes 2019. gada 22. janvara lemumu
Nr. V1/01-01/19/31

SIA Rigas
5;%.,...“"‘“"'”2' ‘.%‘.’.°i3°1m Lani
Talr.: 67 042 400, fakss: 67 042 786 2

E-pasts: @ Iv, www. Iv

ZINATNES DALA

Hipokedta iola 2, Riga, LV-1038, Latvija
Talr.: 67 303 180

E-pasts: zinatne@aslimnica lv

Riga

RSU studentei
2021.gada 10. augusta Alisei Balcerei *
Nr. ZD/08-06/01-21/168

ATILAUJA AKADEMISKA PETIJUMA VEIKSANALI

Zinitnes dala ir izskatijusi Jisu iesniegto akadémiskd pétijuma , Klimisko un
dermatoskopisko kritériju salidzindjums augsta progresijas riska sejas ddas plakan$anu
karcinomu in situ identificéSanai” dokumenticiju, kas registréta Zinatnes dala ar numuru AP-
99/21, kas apstiprina akadémiskd pétijuma veikSanu SIA ,Rigas Austrumu kliniska
universitites slimnica” (turpmdk - lestide) stacionira “Latvijas Onkologijas centrs”
Onkokirurgijas klinika, vaditijs Armands Sivin$ un Patologijas centrd, vaditdjs Valdis
Mikelsons.

Atbildigais par pétniecibas norisi lestadé ir Ingrida Céma.

Zinditnes dald iesniegti un izskatiti:
1. Pieteikums par akadémiska pétijuma AP-99/21 veiksanu,
2. Pétijuma protokols ar pielikumu,
3. Alises Balceres konfidencialitdtes apliecinijums,
4. FEtikas komitejas atzinums, izsniegts 2021.gada 8 jilija.

Prospektivid pétijumd, iegiistot pacientu rakstisku piekriSanu, 40 Ambulatoris dalas
aktiniskéis keratozes pacientiem tiks novértéta kliniskd aina un iegiits biopsijas materiils.
Pétijuma veikSanai paredzétie izlictojamic materidli tiks iegadati par RSU doktorantiiras studiju
granta un privitiem lidzekliem. Iminhistokimisko krdsojumu veikSanai jaslédz ligums ar
Patologijas centru.

Pétnieku piendkums ir izpildit 2020.gada 9.julija “Infekciju izplatibas ierobeZo$anas
pasiikumu kirtiba SIA “Rigas Austrumu kliniskaja universitites slimnica” prasibas.

Atlauja deriga lidz 2022.gada 31. augustam. z

: ‘*/l//

(paraksts)

Dr.med. Daiga Santare

Speciiliste akadémisko pétijumu jautdjumos
Zinatnes dala
Santare, 67303179
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8. pielikuma noslégums

APSTIPRINATS
ar SIA Rigas Austrumu kliniska universitates

] -
((c:))\ ' S| ' m n I Ca slimnica”™ valdes 2019. gadn 22, janvars lemumu
SR Nr. VIO1-01119/3)

HRAS ALSTRUML CNGOA LINIVERDTATES SARNSCA

BV Togoe Auurunmu Kinerd Gonserssiies shiimie
Hegairdcipys Ne; SDOCES 1628

Hipoarats wia 2 Riga. L1036 Ltvis

Talc 67 042 400 Jaken 87 ML Ti6

E- pashe: matmunic Gl o v, s s i v

ZINATNES BALA
Hpakrate e 2. Riga LV 1630, Latvin
TAr 67309 180
E.pasts siratnofiesimeics b
Riga
RSU studentei
2021 gada 7. decembri Alisei Balcerei

Nr, ZD/08-07/01-21/18

IZMAINAS ATLAUJA AKADEMISKA PETUUMA VEIKSANAI

Zinitnes dalu i izskatijusi Jisu iesniegto akadémiskd pémuma . Kimiske un
dermatoskopisko kritériju salldzindjums augsta progresijas riska sejas ddas plakanSinu
karcinomu in situ identificeSanai " dokumenticiju, kas refistréta Zingtnes dala ar numuru AP-
99721, kas apstiprina akadémiska petijuma veiksanu SIA L Rigas Austrumu kliniska
universitites  slimnica” (turpmik  —  lestdde) staciondrs “Latvijas Onkologijas centrs™
Onkokirurgijas kiTnika, vadidjs Armands Sivipd un Patologijus centra, vaditdjs Valdis
Mikelsons,

Athildigais par pétniceibus norisi lestadé ir Ingrida Céma.

Zinatnes dajd lesniegti un izskatiti:

Pieteikums par akademiska petijuma AP-99/21 veiksanu,

Péijumn protokols ar pielikumu.

Alises Balceres, Egila Koreneva un Gunira Lauska konfidencialitates apliecinijumi,
ftikas komitejas atzinums, izsnicgts 2021, gada 8.jalija.

fitikas komitejas alzinums, fzsniegts 2021, gada 3.decembri,

- ABaleeres 2021, gadi 27.0ktobra fesniegums par izmainim.

e e

Prospektivi pelijumi. Iegustol  pacientu rukstisky pickriSanu, 40 Ambulatords dajus
aktiniskds Keratozes pacientiem tiks novértéea kliniskd aina un icglits biopsijas matenals.
Pétijuma veiksanai paredzatie izlictojamic materili tiks iegadati par RS doktorantiiras studiju
granta un privitiem lidzekliem. Imiinhistokimisko krdsojumu veikSanai jasliédze figums or
Patologijas centru,

Pétnicku pienikums ir izpildit 2020.gada 9.julija “Infekeiju izplatibas icrobezodanas
pasakumu kir(iba SIA “Rigas Austrumu Kkliniskajd universitites slimnica™ prasibas.

Pamatojoties uz A Baleeres 2021.gada 27.0ktobra  iesnicgumu, ki péijuma
izpilditiji pievienoti F.Korpevs un G.Lausks, papladinits icklaujamo pacientu skaits,
precizits iegiistamais biologiskais materials. lzmaipas saskunojusi Etikas Komiteju.

Atjuvja deriga lidz 2022, pada 31. augustam, 1 =
Drmed, Daiga Santare P /g{

(paruksts)
Specitiliste akademiska pétijumu jautdjumos
Zinatnes dala
Santare, 67303179
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9. pielikums

Pacientu piekriSanas formas

Informétas piekrisanas veidlapa dalibai biomedicinas pétijuma

Cienita kundze!
Godatais kungs!

ME&s uzaicinam Jus piedalities pétijuma Klinisko un dermatoskopisko kritériju salidzinajums
augsta progresijas riska sejas adas plakan$iinu karcinomu in situ identificéSanai, ko veic
sertificéts dermatologs, venerologs un RSU Doktorantiiras nodalas doktorante Alise Balcere.
Velamies Jis iepazistinat ar pétijuma mérki, norisi un saturu. Pirms §1 dokumenta paraksti$anas
rupigi izlasiet visu informaciju! Pirms dokumenta parakstiSanas Jums ir tiesibas uzdot
jautajumus par pétijumu un sanemt uz tiem atbildes.

Pétijuma mérkis: Noteikt, vai pacientiem ar multiplam aktiniskajam keratozém ir atseviski
kliniski un/vai dermatoskopiski atskirigi veidojumi un salidzinat kliniskos, dermatoskopiskos
un morfologiskos (no adas biopsijas iegitos) datus, lai identificétu, vai kliniska un/vai
dermatoskopiska atipija saistas ar augstaku morfologiski noteiktu veidojumu progresijas risku.

Pétijuma norise:

Pétijuma ietvaros pacienti tiks aptaujati atbilsto$i pétijuma protokolam, kas ietver jautajumus
par aktiniskajam keratoz€m, tai skaita to ilgumu un sanemto arst€Sanu. Papildus tiks klniski
novertéta sejas ada, tai skaita aktinisko keratoZzu smaguma pakape atbilstosi kliiskajam skalam
AKASI un AK-FAS, kas izvérté kopgjo slimibas smaguma pakapi atbilsto$i veidojumu
izplatibai, apsartumam, biezumam un saules bojajuma smagumam, un tiks izvertéta katra
veidojuma kliniska un dermatoskopiska aina, ta identificjot atSkirigus veidojumus, kas
atbilstosi pétijuma hipotézei ir ar augstaku risku progresét par invazivu plakan$anu karcinomu.
Lai $o risku izvértétu, ir paredzéts panemt 4 mm perforacijas biopsiju veidojuma
patohistologiskajam izvért€jumam. Ta ir invaziva procediira, kas apstiprina diagnozi un pirms
kuras paredz€taja vieta tiks infiltréta 2% lidokaina anestézija, savukart procediras rezultata
radies audu defekts tiks slégts atbilstosi adas linijam ar Suvém, kas nodroSinas hemostazi un
straujaku dziSanu. Jebkura pacientam biitiska informacija, kas atklasies patohistologiskaja
izmekl&$ana, pieméram, cita diagnoze, ka bazalo $tnu karcinoma, tiks pacientam pazinota, ja
vin$ bis devis piekriSanu, zemak noradot savu talruna numuru. Lai nodro§inatu klinisko un
dermatoskopisko  pazimju atkartotu izveért§jumu, pirms procediiras tiks veikta
fotodokumenté$ana, kas var tikt izmantota zinatnisku publikaciju gatavoSanai ar meérki
atspogulot pétijuma rezultatus un izglitot medicinas profesionalus.

Ieguvumi:

Pétijuma ietvaros pacientam tiks piedavatas konsultacijas pie pétijuma autores sertificéta
dermatologa, venerologa dr. Alises Balceres aktinisko keratoZzu terapijas nozimé&Sanai un
aplikacijas vietu reakciju smaguma pakapes monitoréSanai, ka ari veikta adas biopsija kalpos
par apstiprinajumu kliniskajai diagnozei, izsl€gs minimali invazivas plakanSunu karcinomas
esamibu un diferencialdiagnozes. P&tjjuma rezultati laus arstiem precizak identificét
veidojumus ar augstaku malignitates risku, kas lautu savlaicigi piemérot adekvatu terapiju
konkrétajiem veidojumiem ari gadijumos, kad lauka terapija ir atliekama.

Iesp€jamie riski:

Pétjjuma ietvaros veikta adas biopsijas procediira saistas ar nelielu diskomfortu anestézijas
ievades laika un iesp&jams bojajuma dziSanas laika, ka ari minimalu adas infekcijas attistibas
risku. Péc sadziSanas ir iesp€ama rétas attistiba, kaut ari parasti ta ir minimala un nav
pamanama. Par€ja pétjjuma materiala iegiSana (aptauja, kliniskd un dermatoskopiska
novértésana un fotodokumentésana) nerada papildus risku vai kait§jumu pacienta veselibai, bet
var biit saistita ar emocionalu diskomfortu.
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9. pielikuma turpinajums

Konfidencialitate un datu drosiba:
Pétijuma ieklautie pacientu dati, kliniskie un dermatoskopiskie attgli un patohistologiskas
izmekl&3anas rezultati tiks kodéti un apstradati anonima veida. Klmiskie atteli ir butiski
atipisko veidojumu klinisko pazimju identificé$anai, un, tos izmantojot macibu vai
publikaciju noliika, tiks mazinata pacienta atpazistamiba, attéla centra atstajot konkréto
veidojumu vai veidojumus, ja tie ir vairaki, ka ar1 dalu att€la aizklajot. Ja pétfjuma
dalibnieks partrauc dalibu petijuma, tad vina pétijuma ieklauta informacija tiks dzesta, bet
biopsijas materials atdots pacientam vai iznicinats, atbilstosi vina izvelei. Dati var tikt
atkodgti, ja biopsijas materiala tick konstatétas parmainas, pieméram, invazivi adas
audzgji, kas nav pilniba iznemti perforacijas biopsijas laika un pacients ir devis p1ekr1§anu
§ados gadijumos vinu sakontaktet pa talruna numuru

Brivpritiga piedaliSanas:

Piedalifanas Saja pétfjuma ir brivpratiga. Jums ir tiesibas atteikties piedalities pétfjuma vai
partraukt dalibu pétijuma jebkura laika. Jusu atteik$anas piedalities p&tfjuma vai dalibas
partrauk$ana neradis nekadu nevélamu ietekmi uz Jums sniegtas veselibas apriipes kvalitati.
Ja jums ir jebkadi jautajumi par So pétijjumu, ladzu, sazinieties ar dr. Alisi Balceri, RSU
Dermatologijas un venerologijas katedra, Riga, Baznicas iela 18, alise.balcere@gmail.com,
26467126. Sis pétijums ir apstiprinats Rigas Stradina universitates P&tjjumu &tikas komiteja:
RSU centrala &ka, Riga, Dzirciema iela 16.

Sis dokuments ir sastadits divos eksemplaros, no kuriem viens atrodas pie pétijuma veicgja, bet
otrs — pie pétamas personas.

Es ar savu parakstu apliecinu, ka
1) esmu iepazinies/-usies ar §1 dokumenta saturu;
2) uz maniem jautdjumiem ir sniegtas atbildes,
3) es piekritu piedalities $aja petijuma,
4) es saprotu, ka mana daliba $aja pétijuma ir brivpratiga, un atteik$anas piedalities
pétijuma vai dalibas partrauk$ana neizraisis nekadas nelabvéligas sekas;

5) piekritu, ka §1 pétijuma laika, atbilstosi tiesiska regulgjuma prasibam, tiek savakti,
uzglabati un apstradati mani personas dati, tai skaita medicinisko izmeklgjumu

rezultati.
Vards, uzvards Datums Paraksts
Pétnieks:
Vards, uzvards Datums Paraksts
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9. pielikuma turpinajums

Informétas piekriSanas formas sakotnéja versija

Informétas pacienta piekriSanas dalibai pétijumi veidlapa

Es, , personas kods: ,
/Virds, Uzvirds/

[ Piekrity, ka p&ijuma ietvaros tick apkopoti mani demogrifiskie un ar slimibas v&sturi
saistitie dati, ki arf veikts manas ddas kliniskais novért&jums, uznemti kliniskie un atsevisku
veidojumu dermatoskopiskie fotoattéli un panemts adas biopsijas paraugs.
[ Piekritu, ka pétijuma ietvaros tiek apstrddati mani personas dati, kas izriet no demogrifijas,
adas kliniskd novertéjuma, adas kliniskajiem un atsevisku veidojumu dermatoskopiskajiem
fotoattéliem un adas biopsijas parauga.

Esmu informéts, ka panemtais biopsijas materidls sikotn&ji tiks histopatologiski
izmekl@ts, kas laus precizét diagnozi. Ja histopatologiskis izmek|€Sanas laika atklasies manai
vesclibai  biitiska  informécija, cs pickritu, ka ar mani sazindsics pa talruni:

Es apzinos, ka péfijuma rezultati var tikt demonstréti konferenc@s un seminéros un
publicéti profesionilajos Zurndlos u.c. informicijas resursos ar mérki atspogulot pétijuma
rezultitus un izglitot medicinas nozares profesiondjus. Es saprotu, ka jebkura mani
identific&osa informicija bils konfidencidla, ka mani kliniskie un dermatoskopiskie attéli un
adas biopsijas paraugi biis kod@t un ka kliniskajos att€los biis redzams slimibas skartais adas
rajons, bet aizklati citi rajoni, 1 novérSot manu atpazistamibu. Es apzinos, ka es jebkurd bridi
bez paskaidrojumiem varu partraukt dalibu pétijumd, zinot, ka tas neietekmés manu turpmiko
arstéSanos. Zinu, ka 3ada gadijum@ mani kliniskic un dermatoskopiskic attéli, nodotic adas
biopsijas paraugi, veselibas stavok]a apraksts un jebkura mani identificgjosa informicija tiks
iznicinfita. Es piekritu, ka manus ddas biopsijas paraugus izmanto slimibas diagnostikd,
izvértgjot ari iminhistokimiski. Es saprotu, ka d@das biopsijas izmeklésana nerada risku manai
veselibai, kas man ir izskaidrots.

Esmu sapratis informdciju, kas man ir dota par $o pétijumu.

/Paraksts/
Rigi, 20 . gada
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9. pielikuma turpinajums

Infrométas piekriSanas forma kontroles biopsiju iegiiSanai

Cienita kundze!
Godatais kungs!

Mgs uzaicinam Jus piedalities p€tijuma Klinisko un dermatoskopisko kritériju salidzinajums
augsta progresijas riska sejas adas plakansiunu karcinomu in situ identificésanai, ko veic dr.
Alise Balcere un kas tiek finanséts no doktorantiiras studiju granta lidzekliem. Vélamies Jis
iepazistinat ar p&tjjuma mérki, norisi un saturu. Pirms §1 dokumenta parakstiSanas riipigi izlasiet
visu informaciju! Pirms dokumenta parakstiSanas Jums ir tiesibas uzdot jautajumus par
pétijumu un sanemt uz tiem atbildes.

Pétijuma merkis:

Identificét butiskakos kliniskos un dermatoskopiskos kritérijus, kas lauj laicigi atklat augsta
riska aktiniskas jeb saules keratozes, kas ir biezi veidojumi sejas ada gados vecakiem
pacientiem un var progresét par invazivu plakansiinu karcinomu. Lai parliecinatos par klinisko
un dermatoskopisko kritériju nozimi, tiks veikta mikroskopiska jeb histopatologiska
izmekl€8ana, kas ir zelta standarts ikvienas adas slimibas diagnostika. Tai pat laika, lai atSkirtu
butiskakas adas veidojumu mikroskopiskas pazimes, tas ir jasalidzina ar kliniski veselas adas
mikroskopiskajam  ipa$ibam. Sadi izdarot secinajumus par kliniskajiem un
dermatoskopiskajiem krit€rijiem biis pamats izstradat vadlinijas arstiem agrinakai audzgju
diagnostikai.

Pétijuma norise:

Petfjums tiks veikts Latvijas Onkologijas centra ambulatoraja dala no 2021. gada rudens lidz
2022. gada pavasarim. P&tjjuma paredzéts péc informé&tas piekriSanas iegtSanas veikt Jums
paredzeto kirurgisko procediiru atbilsto$i visiem arsté$anas standartiem, gluzi, ka tad, ja Jas
pétijuma nepiedalitos. P&c veidojuma ekscizijas no iznemto audu stiira paredz&ts atdalit dazus
milimetrus lielu kliniski veselas adas fragmentu. Sis fragments, ki to paredz mediciniska
prakse, tiek nogadats patologijas laboratorija kopa ar izoperéto adas veidojumu, lai
parliecinatos, ka ari tas nesatur diagnozes izplatibai biitisku operéta veidojuma dalu. Ja, tas
patiesi ir kliniski un morfologiski veselas adas fragments, tad §1 pétijuma ietvaros tam papildus
tiks veikti imiinhistokimiskie izmekl&jumi, lai izdaritu secinajumus par veselas adas ipasibam.
Papildus datu analizé tiks ieklauta informacija par Jisu dzimumu, vecumu un operéta
veidojuma diagnozi.

Ieguvumi:
Klinisko un dermatoskopisko kritériju izstrade laus laicigi un neinvazivi diagnosticét tas
atseviskas aktiniskas keratozes, kas ir ar augstaku risku attistities par invaziviem audzgjiem.

Iesp@jamie riski:
Pétijuma ietvaros pacientam netiek veiktas papildus manipulacijas, kas varétu radit risku.

Konfidencialitate un datu drosiba:

Personas datu apstrade notiks atbilstosi “Fizisko personu datu apstrades likuma” prasibam. Lai
apstiprinatu dalibu p&tfjuma, dalibniekam ir japaraksta informétas piekri$anas veidlapa, noradot
savus personas datus — vardu, uzvardu un parakstu. Sis veidlapas glabasies pie prof. Ingridas
Cémas un/vai dr. Alises Balceres un tiks uzskatitas par arsta noslépumu, kas netiks izpausts. Ja
histologiski tiks apstiprinats, ka audu paraugs atbilst p&tijuma prasibam, tad tas tiks iznemts ka
bloks ar $ifrétu numuru. Ja dalibnieks izvélas partraukt dalibu pétijuma, vina audu materials
tiks atgriezts laboratorija, ja tas bus iesp&jams (nebiis jau veikti visi krasojumi), savukart,
iegiitie rezultati dzesti. P&tfjuma rezultati tiks publicéti tikai apkopota veida. Ja Jums ir
jautajumi vai stidzibas par Jiisu personas datu apstradi un uzglabaSanu $aja pétijuma, Jums
jasazinas ar dr. Alisi Balceri, tel. 26467126, e-pasts: dr.abalcere@gmail.com.
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9. pielikuma noslégums

Brivpritiga piedaliSanas:

Piedalifanas $aja p&tijuma ir brivpratiga. Jums ir tiesibas atteikties piedalities p&tjjuma vai
partraukt dalibu pétijuma jebkura laika. Jusu atteikSanas piedalities pétjjuma vai dalibas
partrauk$ana neradis nekadu nevélamu ietekmi uz Jums sniegtas veselibas apriipes kvalitati.
Mes inform&sim Jiis par visiem bitiskajiem jautdgjumiem par o pétijumu, kas var ietekm@t Jasu
vélmi turpinat dalibu $aja pétijuma.

Ja jums ir jebkadi jautajumi par $o pétijumu, lidzu, sazinieties ar dr. Alisi Balceri, adrese: Rigas
Stradina universitates Dermatologijas un venerologijas katedra, Baznicas iela 18, Riga; e-pasts:
dr.abalcere@gmail.com.

Sis dokuments ir sastadits divos eksemplaros, no kuriem viens atrodas pie pétijuma veicgja, bet
otrs — pie pétamas personas.

Es ar savu parakstu apliecinu, ka
1) esmu iepazinies/-usies ar §T dokumenta saturu;
2) uz maniem jautajumiem ir sniegtas atbildes,
3) es piekritu piedalities $aja pétijuma,
4) es saprotu, ka mana daliba $aja pétijuma ir brivpratiga, un atteik$anas piedalities
pétijuma vai dalibas partrauk$ana neizraisis nekadas nelabvéligas sekas;

5) piekritu, ka §1 pétjjuma laika, atbilstosi tiesiska regul&juma prasibam, tiek savakti,
uzglabati un apstradati mani personas dati, tai skaita medicinisko izmekl&umu

rezultati.
Vards, uzvards Datums Paraksts
Pétnieks:
Vards, uzvards Datums Paraksts
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