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Actinic keratoses (AKs) are on a continuum of 
progression to squamous cell carcinoma (SCC). 
The most common AK treatment modalities are 
lesion-directed cryosurgery and field-directed 
therapy with 5-fluorouracil (5-FU); however, 
side effects can affect patient compliance. This 
study was performed to determine the efficacy 
and perceived side effects of combination treat-
ment with cryosurgery and a shortened course of  
5-FU cream 0.5% for AK lesions. Sixty participants 
with AK lesions underwent cryosurgery and were 
then randomized to apply 5-FU cream 0.5% or 
comparator cream once daily to the study area for  
1 week. Participants were evaluated at weeks 3, 4, 
8, and 26. After 8 weeks, treatment with cryosurgery 
and 5-FU cream 0.5% was more likely to result 
in complete clearance versus cryosurgery alone; 
however, no statistical difference was found in 
the complete clearance of AK lesions in the treat-
ment group compared to cryosurgery alone at  
26 weeks, while side effects in the treatment 
group were decreased. This study demonstrated 

the benefit of combination treatment of cryosur-
gery with 1 week of 5-FU compared to cryosur-
gery alone in clearing AK lesions for 2 months. 
This study shows promise for future studies with 
larger sample sizes to illustrate increased effi-
cacy and decreased side effects with combina-
tion treatment of AKs with cryosurgery and 5-FU.
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Actinic keratosis (AK) is regarded as a lesion 
on a continuum of progression to squamous 
cell carcinoma (SCC).1 Studies have esti-

mated that 44% to 97% of SCCs were associated with 
AK lesions either in contiguous skin or within the 
same histologic section and that AK lesions progress 
to SCCs at a rate of 0.6% at 1 year.2 In 1993-1994 
there were 3.7 million reported office visits for AK 
lesions, while in 2002 alone there were 8.2 million 
office visits.3,4 As the burden of disease from AKs 
has increased, so has the associated costs from office-
based visits, treatments, and subsequent surveillance. 

There are a number of highly effective approaches to 
AK treatment that are based on several factors such as 
the number of and extent of the lesions, history of skin 
cancer, provider practice characteristics (eg, location, 
appointment availability), patient preferences, cost, and 
tolerability. Cryosurgery is the most commonly used 
lesion-directed modality in the treatment of individual 
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Practice Points
	 Individuals with actinic keratosis may benefit from a combination of cryosurgery and topical 5-fluorouracil 

to resolve lesions for longer periods than with cryosurgery alone.
	 A variety of treatment protocols have been studied, but larger-scale trials are needed to show superiority of 

any one combination method.
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AKs based on its effectiveness and relative ease of use. 
Cryosurgery alone has been shown to have a success  
rate of 67% on AK lesions.5 Patients often experience 
erythema, edema, pain, and crusting at treated 
sites; there also is potential for ulceration, scarring,  
hypopigmentation, hyperpigmentation, and secondary 
infection, but these effects are less common. Recurrence 
may be an indicator of treatment-resistant lesions or 
new lesions appearing in the field.

A field-directed approach with topical  
5-fluorouracil (5-FU) may be preferred in patients 
with a history of substantial photodamage, AKs 
that are resistant to cryosurgery, or multiple  
AKs. Field-directed treatments address multiple 
AKs simultaneously and treat subclinical lesions.  
Fluorouracil is a common therapy for AKs that 
often is implemented by dermatologists due to its 
efficacy and well-understood mechanism of action. 
Fluorouracil inhibits thymidylate synthase during 
DNA synthesis, thereby halting cellular prolifera-
tion. 5-Fluorouracil cream 0.5% has been approved 
for 1-, 2-, and 4-week treatment periods. In one 
study, resolution of AK lesions was greatest in the 
4-week treatment group; however, side effects also 
were greatest in this group.6 Patients commonly 
may experience a range of local reactions including 
erythema, pruritus, erosions, ulcerations, scabbing, 
crusting, and facial irritation. For patients with sub-
stantial photodamage and AKs, a robust response 
can lead to perceived adverse events (AEs) and 
considerable downtime, possibly affecting patient 
satisfaction and treatment compliance.7 

Many alternative and combination approaches 
have been studied to decrease AEs and improve 
compliance and efficacy in the treatment of AKs. In 
this study, we examined the efficacy and perceived 
side effects of cryosurgery and 5-FU cream 0.5% 
combination therapy in the treatment of AKs.

Methods
Study Design and Participants—This single-blind, 
single-center, comparator cream–controlled pilot study 
was parallel designed with a balanced randomization 
(1:1 frequency). The study protocol and consent form 
were approved by the Wake Forest University Health 
Sciences institutional review board (Winston-Salem, 
North Carolina). Participants were 18 years or older 
with 8 clinically typical, visible, and discrete AK lesions 
on the face (forehead and temples) or balding scalp. 
Typical inclusion and exclusion criteria were observed. 
No other topical agents or therapies were permitted to 
be applied to the affected areas at least 4 weeks prior to 
treatment, depending on the treatment modality. 

Assessment—During the screening (baseline) 
visit, eligible participants provided informed consent,  

baseline lesion counts and investigator global assess-
ments (IGAs) were performed, and cryosurgery was 
administered to all visible AK lesions in the study 
areas. Participants returned at weeks 3, 4, 8, and 
26. Three weeks following cryosurgery, participants 
were randomized according to standard randomization 
tables into 1 of 2 treatment groups to receive once-
daily treatment with either 5-FU cream 0.5% or a 
moisturizing comparator cream. The cream was applied 
at bedtime to the affected sites for 1 week. Randomiza-
tion was investigator blinded, but participants and the 
study administrators were not blinded. Participants 
were instructed to record their treatment compliance 
in daily diary entries, which were reviewed at week 4 
using the medication tolerability assessment rating for 
burning, stinging, and ulceration. Investigator global 
assessment, IGA of improvement, lesion counts, and 
quality of life (QOL) survey responses were gathered 
at weeks 3, 8, and 26. The IGA measured the over-
all severity of AK disease involvement on a 6-point 
scale (clear; very severe). The IGA of improvement 
measured the overall improvement from baseline on 
a 6-point scale (clear; worse). Adverse events were 
measured at each visit. 

Efficacy End Points—The primary end point was 
100% clearance of all AK lesions at the end of the 
study (week 26) relative to the baseline AK lesion 
count. Secondary end points included comparisons 
between the groups for the number of participants 
with greater than 75% reduction of baseline lesion 
counts at the end of the study as well as differences 
at each visit in medication tolerability assessments, 
QOL measures, IGA improvement scores, and medi-
cation adherence based on diary entries at week 4.

Statistical Analysis—An intention-to-treat analy-
sis was performed. The number of participants with 
100% or greater than 75% clearance of AK lesions 
by specified time points were compared using rela-
tive risks and risk differences with Poisson regression 
analysis log and identity link functions, respectively, 
to obtain robust error variance 95% confidence inter-
vals. Medication tolerability assessment, QOL, and 
IGA improvement scores were compared between 
the 2 groups using the Mann-Whitney U test. The 
significance level was set at α.05. All analyses were 
performed using SAS data analysis software.

Results
Sixty age-eligible participants were enrolled in the 
study with 30 participants in each treatment group. All 
of the participants completed the 26-week study period 
and were included in the intention-to-treat analysis. 
All of the participants were white with a median  
age of 67 years; the median number of baseline AK 
lesions was 12. Participant baseline demographics and 
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clinical characteristics are provided in Table 1. Treat-
ment compliance in both groups was good with only a 
few participants reporting missed doses.

In our evaluation of the rate of change in the 
number of AK lesions at week 8 compared to base-
line, the 5-FU cream 0.5% group showed an 84% 
reduction in the number of AK lesions versus a 69% 
reduction in the control group. At week 26, the 
5-FU cream 0.5% group showed a 72% reduction 
in the number of lesions versus 73% in the control 
group. There was no significant difference between 
5-FU cream 0.5% and the comparator cream for 
either 100% or 75% clearance of AK lesions by 
the end of the study; however, comparing the AK 
lesion count from baseline to 8 weeks following  
the initiation of the study, participants in the  

5-FU cream 0.5% group were more likely than  
the control group to achieve 75% or 100%  
clearance on the relative risk and risk difference 
scales (Table 2).  

There were no significant differences between 
the 2 groups for the IGA of improvement at any 
time point (Table 3). On average, participants in 
the 5-FU cream 0.5% group experienced more dry-
ness, erosion, fissuring, and redness than the control 
group but not more ulcerations by the end of week 4 
(Table 4). All other QOL measures were statistically 
comparable between the 2 treatment groups for all 
time points.

A total of 25 AEs were reported throughout  
the study but none were considered to be serious.  
One AE (redness, burning, and itching over the 

Table 1. 

Participant Baseline Demographics and Clinical Characteristics 

Treatment Group

Characteristic 5-FU Cream 0.5% (n30) Comparator Cream (n30)

Median age, y (25th, 75th percentiles) 67.5 (62, 74) 66.5 (61, 78)

Sex, n (%)

  Male 27 (90) 28 (93)

  Female 3 (10) 2 (7)

Race, n (%)

  White 30 (100) 30 (100)

Ethnicity, n (%)

  Hispanic 0 (0) 1 (3)

  Non-Hispanic 30 (100) 29 (97)

Median no. of AK lesions at baseline  
(25th, 75th percentiles)

12 (9, 18) 12 (9, 19)

IGA, n (%)

  Clear 0 (0) 0 (0)

  Almost clear 0 (0) 0 (0)

  Mild 11 (37) 11 (37)

  Moderate 17 (57) 17 (57)

  Severe 2 (7) 2 (7)

  Very severe 0 (0) 0 (0)

Abbreviations: 5-FU, 5-fluorouracil; AK, actinic keratosis; IGA, investigator global assessment.
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eyebrow) was considered to be related to the study 
drug. No participants withdrew from the study 
due to AEs. A total of 12 participants in the  
5-FU cream 0.5% group and 10 in the control group 
reported AEs. 

Comment
After a 1-week course of 5-FU cream 0.5% follow-
ing cryosurgery, a greater reduction in the number 
of AK lesions for a period of 2 months was noted in 
the treatment group compared to the control group. 

These findings are consistent with a similar study 
from 2006 that used 5-FU cream 0.5% or a vehicle  
1 week prior to cryosurgery and then counted the 
number of AK lesions that remained.8 In the 2006 
study, remarkable improvement out to week 26 was 
noted,8 unlike our study; however, there was insuffi-
cient power in our study to demonstrate a continued 
effect out to week 26.

Both the 2006 study and our current study sup-
port the benefit of using a combination treatment 
to clear AK lesions versus either treatment alone. 
Of note, these studies also show that combination 
treatments are equally effective, regardless of the 
order of treatments, in lowering AK lesion counts 
compared to cryosurgery alone. 

Although participants in the 5-FU cream 0.5% 
group reported slightly more AEs on average at 
week 4, the rate of side effects was lower than  
those reported in a study documenting the  
side effects of a 4-week course of 5-FU.6 This rate 
of side effects must be considered in light of  
the added benefits this combination treatment  
has demonstrated.

Results of this pilot study suggest that a larger 
sample size would yield a difference in the study 
arms for all time periods (weeks 8 and 26). In an 
effort to maintain exchangeability of the study  
arms, patients were randomized at baseline treat-
ment, but behaviors of patients in the 6 months  
following treatment, such as variation in sun  
exposure or other habits that promote  

Table 2. 

Primary and Secondary End Points: AK Clearance

        Treatment Group

Level of 
Clearance 
Achieved

5-FU Cream 
0.5%, n (%)

Comparator 
Cream, n (%)

Relative Risk 
(95% CI)a

Risk Difference, 
% (95% CI)a P Value

Week 8

75% clearance 22 (73) 13 (43) 1.7 (1.1-2.7) 30 (6-54) .04

100% clearance 12 (40) 4 (13) 3.0 (1.1-8.3) 27 (5-48) .04

Week 26

75% clearance 18 (60) 16 (53) 1.1 (0.7-1.8) 7 (18-32) .79

100% clearance 12 (40) 6 (20) 2.0 (0.9-4.6) 20 (3-43) .16

Abbreviations: AK, actinic keratosis; 5-FU, 5-fluorouracil; CI, confidence interval. 
aRobust error variances used for CIs.

Table 3. 

Investigator Global Assessment  
of Improvement Scores 

Treatment Group

Time Point

5-FU Cream 
0.5%,  
mean (SD)

Comparator  
Cream,  
mean (SD)

Week 3 1.33 (1.15) 1.30 (1.09)

Week 8 1.10 (1.18) 1.57 (1.01)

Week 26 1.50 (1.63) 1.60 (1.43)

Abbreviations: 5-FU, 5-fluorouracil; SD, standard deviation.
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AK lesion development, may have attenuated  
the results.

Key strengths of this study include no loss to  
follow-up and high medication adherence rates. 
The key limitation was the small sample size, which 
did not demonstrate a statistical advantage of the  
5-FU cream 0.5% at 26 weeks; however, our study 
does show promise for larger future studies in illus-
trating this difference. A study by Krawtchenko  
et al9 noted that long-term efficacy of field therapy 
with 5-FU may ultimately be less than imiquimod 
cream 5%, suggesting that a possible alteration  
of the study protocol to compare the efficacy of 
different forms of field therapy may ultimately 
achieve better outcomes.

Conclusion
Overall, individuals with AK may benefit from a 
combination of treatment with cryosurgery and 
topical 5-FU to resolve lesions for longer periods 
than with cryosurgery alone. Although prior stud-
ies have found statistically significant differences in 
short-term and long-term treatment efficacy when 
cryosurgery is combined with an active field therapy 
versus a placebo vehicle,8,9 the current study aimed 
to find the best combination of efficacy with the  
fewest side effects. Therefore, the results of prior 
literature studies only further the feelings of  
the authors that with a protocol that looks at a 
slightly different treatment regimen within the 
treatment arm, the results can be extremely ben-
eficial to patients. Further studies should be imple-
mented to confirm the longer-term benefits of this 
combination therapy.

References
  1. 	 Lebwohl M. Actinic keratosis: epidemiology and pro-

gression to squamous cell carcinoma. Br J Dermatol. 
2003;149(suppl 66):31-33.

  2. 	 Criscione VD, Weinstock MA, Naylor MF, et al. Actinic 
keratoses: natural history and risk of malignant trans-
formation in the Veterans Affairs Topical Tretinoin  
Chemoprevention Trial. Cancer. 2009;115:2523-2530.

  3. 	 Smith ES, Feldman SR, Fleischer AB Jr, et al. Character-
istics of office-based visits for skin cancer. dermatologists 
have more experience than other physicians in managing 
malignant and premalignant skin conditions. Dermatol 
Surg. 1998;24:981-985.

  4. 	 Shoimer I, Rosen N, Muhn C. Current management of 
actinic keratoses. Skin Therapy Lett. 2010;15:5-7.

  5. 	 Thai KE, Fergin P, Freeman M, et al. A prospective study 
of the use of cryosurgery for the treatment of actinic kera-
toses. Int J Dermatol. 2004;43:687-692.

  6. 	 Weiss J, Menter A, Hevia O, et al. Effective treatment of 
actinic keratosis with 0.5% fluorouracil cream for 1, 2, or 
4 weeks. Cutis. 2002;70(suppl 2):22-29.

  7. 	 Jorizzo JL, Carney PS, Ko WT, et al. Treatment options 
in the management of actinic keratosis. Cutis. 2004;74
(suppl 6):9-17. 

  8. 	 Jorizzo J, Weiss J, Vamvakias G. One-week treatment with 
0.5% fluorouracil cream prior to cryosurgery in patients 
with actinic keratoses: a double-blind, vehicle-controlled, 
long-term study. J Drugs Dermatol. 2006;5:133-139.

  9. 	 Krawtchenko N, Roewert-Huber J, Ulrich M, et al.  
A randomised study of topical 5% imiquimod vs.  
topical 5-fluorouracil vs. cryosurgery in immunocom-
petent patients with actinic keratoses: a comparison of  
clinical and histological outcomes including 1-year  
follow-up. Br J Dermatol. 2007;157(suppl 2):34-40. 

Table 4.

Medication Tolerability Assessment Scores

                         Treatment Group

Adverse Event
5-FU Cream 0.5%,  
mean (SD)

Comparator Cream,  
mean (SD) P Value

Dryness 2.0 (0.7) 0.7 (0.7) .0001

Erosion 1.0 (0.8) 0.3 (0.5)  .0007

Fissuring 0.2 (0.4) 0 (0)  .0250

Redness 0.4 (0.6) 0.03 (0.2)  .0079

Ulceration 0.03 (0.18) 0 (0)  .3377

Abbreviations: 5-FU, 5-fluorouracil; SD, standard deviation.


