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Actinic Keratosis

FAST FACTS

•USA: AKs affect ~58 million
•USA: Accounts for ~5 million yearly visits
• Second most common reason Derm visits
•Accounts for one in five Derm visits
•Men: Women = 2:1
•Gender disparity increases with age
•AK prevalence appears to be increasing
• Lesions Upper Limbs > Head/Neck
•AK precursor to SCCA, ?BCC
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Mutations in
keratinocytes

Deficient immune
surveillance

UV-induced 
skin tumor

Pathogenesis of UV-Induced Epidermal Malignancy
Chronic UV Exposure

• Decreased expression of genes associated 
with terminal differentiation and apoptosis

• Increased expression of genes associated 
with proliferation and cell survival 

• Langerhans cell damage                                                                                           
inhibiting antigen presentation

• Langerhans cell death

Photochem Photobiol. 1995; 62:326.
Br J Dermatol. 2007;156 Suppl 3:34-9
Biochemistry. 2010;75:1563-83
J Biomed Sci. 2020 Feb 5;27(1):31
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Arch Dermatol
. 2010 Mar;146(3):288-93
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101 genes upregulated

85 genes downregulated

Arch Dermatol. 2010;146(3):288-93

http://www.presentationgo.com/


© presentationgo.com

Aa Aa

Arch Dermatol
. 2010 Mar;146(3):288-93

Arch Dermatol
. 2010 Mar;146(3):288-93

101 genes upregulated

85 genes downregulated

Arch Dermatol. 2010;146(3):288-93

Tumor suppressor genes
p53, p16, fas

Proliferation ↑ genes
ras
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J Am Acad Dermatol. 2013;68(1 Suppl 1):S10-19
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Actinic Keratosis: Predicting the Future?

One year
15-63% 
Regress

Remain
as is

Four years
1.6% BCC

A patient     
Ten years

6-20% SCCA

AK
?

1. Australas J Dermatol. 2007; 48:67-74 
2. Cancer. 2009; 115:2523-30; 
3. Clin Dermatol. 2004; 22:189-96;  
4. Int J Dermatol. 2007; 46:895-904
5. Br J Dermatol 2013;169:502-518
6. Br J Dermatol. 2020;182:995-1002
7. Dermatol Surg 2021;47:141-43

A lesion:
.075-.53%/yr 

SCCA

Recur! 34%      
One year
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The more AKs, 
The greater the 

risk of SCCA

NUMBER AK PRESENTATION RELATIVE RISK SCCA
0 1.0

1-5 1.7
5-20 4.2
>20 11.0

9
Int J Cancer. 1990;46:356-361
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The more AKs, 
The greater the 

risk of SCCA
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220,236 AK patients matched by age, sex, location to 220,236 
patients without actinic keratosis; Followed for ten years
Cumulative occurrence of cutaneous squamous cell 
carcinoma:
AK patients: 17.1%
Non-AK patients: 5.7%

JAMA Dermatol. 2021;157(5):559-56
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JAMA Dermatol. 2021;157(5):559-56

MALE

OLDER

OLDER YET

PRIOR BCC
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“HIGH RISK” AK to SCCA EVOLUTION
Actinic keratosis on ear and lip
Rapid relapse following treatment
Organ transplant patients
Chronic lymphocytic leukemia
Rheumatologic disease, especially on immunosuppressives
Concurrent inflammatory bowel disease (6-MP therapy)
Hematologic disorders

J Dermatolog Treat. 2017;28(5):431-442
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FIELD 
CANCERIZATION
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FIELD 
CANCERIZATION
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J Clin Aesthet Dermatol. 2017;10(10):28-33. 
Exp Dermatol. 2016;25(11):855-856.                       
Am J Clin Dermatol. 2024;25(3):391-405.
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National Ambulatory Med Care Survey 
2603 visits for AK, 2009-2016                           
72% visits were to dermatologists                        

16J Am Acad Dermatol. 2022;86(4):916-918

55.7% all AK visits led to cryosurgery
SUGGESTS underuse of field therapy
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Cryosurgery
But for how long?

Solitary AK

17
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Cryosurgery
But for how long?

Solitary AK
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Cryosurgery: Optimized
• The longer the freeze, the greater                                                               

the clearance rate1

• Standard in Germany is 40 seconds!

• The longer the freeze, the more 
hypopigmentation/atrophy1

• Double freeze-thaw better than single cycle2

• Can be combined with field therapy                                        
(Before or After)3

• Higher clearance rates
• Good cosmesis
• Cost? 1. Int J Dermatol. 2004;43(9):687-92

2. Skin Res Technol. 2020;26(6):876-882
3. Br J Dermatol. 2019;180:740-748
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Field Therapies 
Compared

THERAPY HOW DONE TOTAL APPLICATIONS
ALA-PDT Incubate, Expose 1-2 times
TIRBANIBULIN QD X 5 days 5
0.5% 5-FU QD x 1-4 weeks 7-28
2% or 5% 5-FU BID x 2-4 weeks 28-56
5% 5-FU plus 
Calcipotriol (1:1) BID x 4 days 8*

IMIQUIMOD 3.75% QD x 2 weeks, twice 28
IMIQUIMOD 5% 2x weekly x 16week 32
DICLOFENAC 3% BID x 60-90 days 120-180

20Ann Pharmacother. 2022;56:494-500

*There is no randomized, placebo-controlled study w/ this combination
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Field Therapies 
Compared
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Dosage Complete 
Clearance

Median 
Clearance

1 Year 
Clearance

2%, 5% 5-FU BID x 2-4 weeks 47.5-84% 75-88% 23-40%
Diclofenac BID x 90d 12-48% 83.0% 14-30%

Imiquimod 5% 2x/wk for 16 weeks 20-45.1% 83.3% 40-73%
Imiquimod 3.75% 6 weeks: 2 weeks 

on/off/on cycle Rx 35.6% 81.8% 40.5%
1%Tirbanibulin** QD x 5 days 49.3% 87.5% 47%

PDT (ALA) Rx x 1-2 70-90% 80+% > 50%
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Imiquimod 5% 2x/wk for 16 weeks 20-45.1% 83.3% 40-73%
Imiquimod 3.75% 6 weeks: 2 weeks 

on/off/on cycle Rx 35.6% 81.8% 40.5%
1%Tirbanibulin** QD x 5 days 49.3% 87.5% 47%

PDT (ALA) Rx x 1-2 70-90% 80+% > 50%

Tirbanibulin was just FDA approved to treat 100 cm2 instead of 25 cm2 

There will now be a bigger tube (350mg)
June, 2024
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Why are providers and patients 
reluctant to do ALA-PDT?
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J Am Acad Dermatol. 2020;82(4):862-868

Based on split face study: “Painless PDT”
Apply ALA  
Immediately turn on blue light
Illuminate for 30 mins (no increased benefit 45-60 min)
Finished! 
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Photodiagnosis Photodyn Ther. 2024 Feb:45:103838. 

Based on prior split face study: “Painless PDT”
Retrospective study 104 patients (98)
Called for virtual visit at 48 hours/pictures
Pain was present (rated 1.9-2.6 out of 10)
Also common: itching, burning, swelling
F > M had post-Rx symptoms
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J Am Acad Dermatol. 2022;87(1):80-86 

Based on prior split face study: “Painless PDT”
Pre-treatment with Vitamin D3 improved results 
Regardless if Vitamin D deficient or not
Recommend two weeks 10,000 IU Vit D3 QD

http://www.presentationgo.com/
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GUIDELINES

CRYO 5-FU IMIQ Diclofenac PDT Tirbanibulin

US Best 
practice Strong Strong Conditional Conditional Strong

EUROPE Strong Strong Strong Conditional Strong Strong

FOR? Single Field Rx Field Rx Field Rx Field Rx Field Rx

27

J Am Acad Dermatol. 2021;85:e209-233                                              
J Am Acad Dermatol. 2022;87:373-374
JEADV, 2015;29:2069-2079
J Dtsch Dermatol Ges. 2023;21(10):1249-1262
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COMBINATION 
THERAPY

•Vitually all combination therapy proved 
to be better than monotherapy

•Especially true when compared to 
cryotherapy alone

•Adverse events rarely worsened

•Cosmetic outcome equivalent to better

28
J Am Acad Dermatol, 2021;85:e209-233
J Eur Acad Dermatol Venereol. 2020;34:727-732
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AK is an AK is an AK?
SOTR patient
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Actinic 
keratoses

•Personalize therapy
•Patient wants:

• Short duration treatment

•Not horrible looking during Rx

•Minimal pain during Rx

•Nice cosmetic result in the end

30
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Thanks for 
listening!

•Ted Rosen, MD
•Professor and Vice Chair
•Dermatology Department

•Baylor College of Medicine
•Houston, Texas
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