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• Kryo-kirurgi

• Curettage

• Imiquimod (aldara + zyklara)

• Ingenol mebutate

• 5 flouro-uracil (efudix [5%] + Actokerall [0,5% inkl. salicylsyre]

• PDT (MAL, 5-ALA nano)



Kryo-kirurgi

-40°C: cancervæv dør

-50°C

flydende N2-196°C

tøris CO2 -78°C

dimetyl æter -24°C

{spray N2



• Let frysning: iskrystaller extracellulært. Osmose trækker vand 
ud af cellerne. Dessication. Utilstrækkeligt for maligne t.

• Hård frysning og fryse-tø cykli: iskrystaller intracellulært, skade 
på cellemembran

• Indirekte virkning: hyperæmi og skade på karvæg i timerne 
efter behandlingen ➔mikrotrombosering af kar



CRYOBIOLOGY 37, 171–186 (1998)



Is-kugle

Ikke standardiseret til større maligne elementer



• Actiniske keratoser

• sBCC

• Små nodulære BCC

• Keratin er dårlig varmeleder (hyperkeratotiske tumorer: 
debulking m curette, 5FU)



Curettage + el-kaustik



Elkaustik og pace-makere

Unipolær/

monopolær

bipolær



Dermatology 2016;232:696–699 

Alle BCC inkl. risikotumorer, risiko-områder og

ptt fundet uegnede til kir. el. MMS pga co-morbi-

ditet

Curettage + elektrodessikation x 3

3’ curettagemateriale: immunhistokemi Ber-EP4

98:862 Ber-EP4+ [rest BCC] (11%)

53:862 behandlingssvigt (6%)



Rodriguez-Vigil et JAAD 2007

Curettage primære BCC – recidiv: MMS

4-5 cykler af cur.+ elkaustik

50 ptt. Lost-to-follow-up

worst case: alle recidiv



Actinic keratoses progression to SCC

AK

Normal
skin

25% Marks R et al Br J Dermatol. 1986;115:649-655

SCC

Marks R et al Br J Dermatol. 1986;115:649-6551 year 0.24%

1 year 0% Harvey et al. Br J Cancer. 1996;74:1302-1307. 

2 years 1.5% Fuchs A et al. Dermatol Surg. 2007;33:1099-1101.

5 years 14% Foote J et al. Int J Cancer. 2001;95:7-11.

10 years 6-10% Dodson JM et al Arch Dermatol. 1991;127:1029-1031.

metastasis

Brandtsch et al. Lancet oncology. 2008:9:713-204%

High-risk tumours, high risk patients and 
high risk locations
much higher and with significant mortality

Study endpoints

none

1 abstract: JAAD sep 2018
Kaiser-Permanente: 5.062: 5 FU
638: imiq. 5 år: 1.408 SCC/BCC
Ingen forskel 5FU vs imiq

Reduction in no.
% total clearance



overview

• Medications review
– Imiquimod (aldara, zyclara)
– 5 flourouracil (efudix, actikerall)
– Diclofenac (solaraze)
– Ingenol mebutate (picato)
– PDT

• Risk patients (organ transplant recipients)
• Risk areas (eye, genital)

• Retinoids
• Vismodegib / Sonidegib



Imiq. Toll like receptors



imiquimod Mode of action (MOA)

Cellular activation

• Innate
– Dendritic cells (APC)

– NK cells

• Adaptive immune system
– Cytotoxic T cells

– B cells

Apoptosis

• Tumor cells
– Death receptors 

Humoral response

• IFN-gamma

• TNF alfa

• IL-8, IL-12, IL-1, Il-6

• G-CSF, GM-CSF



Imiq. MOA hedgehog pathway
Wolf et al. Oncogene 2013

patched smoothend gli proliferation
÷

normal

BCC/Gorlin

smoothend gli Proliferation

smoothend gli proliferation

vismodegib



Imiquimod 5% AK

• Meta-analysis (Hadley 2006) 5 studies (Stockflett 2004, Chen 2003, Lebwohl

2004, Szeimies 2004, Korman 2005)

– Complete clearance 50 %

– 75 % clearance 65 %

– Withdrawals AE 3.9 %

– AE 75 %

– SAE 4.5 %

• Recurrence (Krawchenco et al 2007)

– one year sustained
clearance 73 % (all treated, 85% responded)

– Recurrence rate 14 % (initial total clearance)



Imiquimod 5% sBCC

Roozeboom et al.

BJD 2012; 167: 733-56

Complete response

86% 

Meta-analysis

Recurrence rate: 

12.7%



5-FU MOA

Longley et al. CANCER 2003;3: 330-337

Efudix: a flouro-pyrimidine

Blocks normal function of uracil in

DNA/RNA construction



5-FU actinic keratoses

5% 5-flourouracil creme:
• Recurrence (Krawchenco et al 2007) [proportions with total clearance: 96%]

– one year sustained 
clearance 35 % (all treated 96 % responded) 

– Recurrence rate 67 % (initial total clearance)

0.5% 5-FU creme
• 52.6% clearance 4 weeks q.d (Rahvar et al Immunotherapy 2012;4:939-945)

0.5% 5-FU/salicylic acid qd for 12 weeks
• 55.4% clearance (Stockfleth et al. BJD 2011;165:1101-1108)



5-FU sBCC

• Gross et al. Dermatol surg 2007;  33: 433-440

• 5% 5-FU b.i.d. For up to 12 weeks

– Clearance: 90%

– Side effects: redness and erosion

– Pain no problem



Diclofenac (solaraze®)

• MOA: NSAID COX-2 inhibitor. PGE2 in a hyaluronic acid vehicle (<10% absorption)

• Side-effects: very few. Sun hypersensitivity, allergy

• Pregnancy III trimester. Rare: kidney failure

• Advantage: large areas

• Meta-analysis: Pirard et al. Arch dermatol res 2005
Clearance: 39.1%

• Akarsu et al., Clin Exp Dermatol.,2011 36(5):479-84
Clearance: 14.3% at week 24 



Ingenol mebutate (picato®)
Hours: calcium release from ER and

mitochondria in proliferating keratino-

cytes. Mitoch. swelling. Primary necr.

Berman et al. Clinical, Cosmetic and 

Investigational Dermatology 2012:5

IM binds to phosphokinase C receptors ➔IL-8 ➔

neutrophils

IM binds to phosphokinase C receptors ➔TNF-α ➔

Apoptosis



Ingenol mebutate AK

Lebwohl et al. N Engl J Med. 2012;366:1010-9

– Clearance head: 42%

– Clearance trunc and extremities: 34 %

Lebwohl et al. JAMA Dermatol. 2013 Jun;149(6):666-70

– Recurrence rate head 12.8% (initial total clearance)

– Recurrence rate trunc/ex 13.2%



PDT MOA

Dennis et al. Nature Reviews Cancer 2003;3:380-387



Managing pain

• Daylight PDT // Water; cool-air

• Nerve-block (>60 patients. VAS>7 reduced to VAS=0)



Managing pain: d-PDT

Actas Dermosifiliogr. 2017;108(4):282---292



A

C

B

network meta-analysis
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Sep 2018

Recidiv efter 1-2 år

Bias

Overrepræsentation af

sBCC og

Udenfor risiko-områder



Sep 2018



Sep 2018

Få 

obs



5-FU >  ALA-PDT ≈  IMI ≈  IMB ≈  MAL-PDT >  cryotherapy >  DCF/HA >  

placebo

BF200 ALA > imiquimod > 5FU



PDT 5-FU imiq Ingenol-
mebutat

solaraze

Total 
clearence

40-76,4% (*) 11% 27,5-62,1%
(#)

41%

Jan 2019

(*) bl.a. K. Togsverd-Bo d-PDT

(#) Santos-Juanes J. Dermatology 2011

Kasuistik:

Akut tubulær nekrose efter imiquimod



Retinoid chemoprophylaxis

1. Cochrane 2007: 2 studies showed increased risk

2. SkiCap-AK study: >10AK + max 2 NMSC: retinol reduce risk of SCC

3. SkiCap.BCC/SCC study: >4 SCC: no effect



Willingness to pay

Willingness to 
accept

Ny behandling 
vinder

Ny behandling 
taber



2014

Uden for H zone + skalp

Imiq Than

MAL-PDT
Imiq

Than

5FU

ICER = (kost_(ny - gl)/ recidivfri 1 år (ny –gl)

Holland 



sammenfatning

• Flere endpoints (recidivfrihed, kosmesis osv)

• Curettage + el-kaustik: studier med gode resultater 3-5 cykli

• Shared decision: pt. præferencer (Ex. kir. ar bedre med tid. 
Stråle tit ringere)

• Topikale: mange forskellige modaliteter: tilpasses den enkelte 
pt. (f.eks. Ikke imiq til ps.pt)

• Network meta-analysis: indirekte sammenligning af 
behandlinger, i stedet for head-to-head

• ICER på danske forhold


