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Introduction

Actinic keratoses {AKs) are dysplastic epidermal lesions
that have the potential to develop into invasive squamous
cell carcinomas. Occurring with a prevalence of 11% to
25% in the northern hemisphere,! they develop most com-
monly in fair-skinned individuals who have had prolonged
exposure to ultraviolet radiation? AKs are probably an
early stage in a biclogic continuum that culminares in squa-
mous cell carcinomas?? and, although it is known that up to
16% of untreated AKs will progress to squamous cell carci-
nomas each year,* it is difficult to predict which lesions will
undergo malignant transformation. As a result, it is advis-
able to treat all AKs before they have a chance to progress
to invasive cancer.

AKs can be treated using ablative options (including liquid
nitrogen cryosurgery and curettage) and topical approaches
(eg, 5-fluorouracil [5-FU], diclofenac sodium, photodynam-
ic therapy with aminolevulinic acid hydrochloride, and
imiquimod). Ablative options are optimal for hypertrophic
and clearly delineared lesions bur are not effective in
resalving subclinical lesions and can be associated with a
risk of scarring, infection, and dyspigmentation.? Topical
medications are better suited than ablative spot treatments
for treating larger areas of skin and have the significant
advantage of treating subclinical AKs as well as clinically
apparent AKs. This is important as patients may have 10
times as many subclinical lesions as visible lesions.

Imiquimod was approved by the US FDA for the treatment
of AKs in 2004. Therefore, there are few data directly com-
paring it with other topical treatments far AKs. As a result,
it is timely to compare its efficacy and rtolerability with
5-FU, which has been the gold standard field therapy for
AKs since its approval in 1970.

Methods

Patients

Adule patients at least 21 years of age were eligible to enroll
in this 2-center, physician-blinded, randomized scudy if
they had at least 4 AKs in one 25-cm? area (ie, one cosmet-
ic unit} on the face, forehead, or scalp. Cosmetic units were
defined as the forehead, left cheek including the ear, right
cheek including the ear, central face (nose, upper lip, lower
lip, and chin), or scalp. In each patient, each cosmeric unit
containing at least 4 AKs was treated.

Patients were ineligible for the study if their target AKs had
been treated in the preceding 2 months. They were also
ineligible if they had received other specified treatments
during any of the following time periods before study entry:
one menth prior for any investigational product or for liquid
nitrogen on the face or neck area; 2 months prior for
aminolevulinic acid hydrochloride, systemic or topical
chemotherapy, systemic or topical immunotherapy, systemic
or topical steroids, oral or topical retinoids, diclofenac, top-
ical 5-FU, or any other treatment thar could affect AKs; or
6 months prior for facial resurfacing procedures.

Patients were excluded from the study if they were preg-
nant, lactating, or of childbearing potential; were immuno-
suppressed; had scheduled elective surgery within 30 days of
the study; had any clinical laboratory value outside the nor-
mal range, or any organic or psychological disease that
could interfere with the outcome or inrerpretation of the
study results; or had an active herpes infection in the 30
days preceding study entry. Patients were required to be
willing to refrain from using topical products on the affect-
ed area during the trearment period. In addition, they were
requested to attend the study visits without makeup on
their face or neck.
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The study protocol was approved by the refevant institu-
tional review boards and was conducted in accordance with
the Declaration of Helsinki, including amendments up to
and including the Hong Kong revision (1989). All patients
provided signed informed consent.

Treatment Regimen

Patients were randomly assigned to receive one of the follow-
ing treatments to be applied in a thin layer to completely
cover each affected cosmeric unit: 5% 5-FU cream twice
daily for 2 to 4 weeks or 5% imiquimod cream overnight
twice each week for 16 weeks. No other medications were
allowed to be applied ro the face or neck area during the
study although moisturizers could be applied, as necessary, at
least one hour after the study medication. Other medications
prohibited during the study were isotretinoin, tretinoin, ada-
palene, tazarotene, topical and systemic steroids, 5-FU (other
than on the rarger AKs), systemic cancer chemotherapy,
immunotherapy, and investigational products.

Outcome Measures

Patients were evaluated ar baseline and weels 4, 8, 12, 16,
and 24 and the outcome was assessed in terms of AK count,
percent change in AK coun, incidence of complete clear-
ance, physician’s global assessment, patient perception of
efficacy, physician’s assessment of erythema, and parient per-
ception of discomfort associated with the rreatment. The
physician's global assessment and the pacients' perception of
efficacy were assessed using a scale of 1 = very effective, 2 =
moderately effective, 3 = slightly effective, and 4 = not effec-
tive at all. The physician’s assessrment of erythema was
assessed using a scale of 0 = none, 1 = mild, 2 = moderate,
and 3 = severe. Finally, the patients’ perception of discomfort
was assessed using a scale of 1 = very painful, 2 = moderately
painful, 3 = slightly painful, and 4 = not painful at all.

Statistical Analyses

Berween-group differences in AKX count, percent change in
total AK count, incidence of complete clearance, and mean
scores for the physician’s global assessment and physician’s
assessment of erythema were analyzed using the paired stu-
dent t test. For all analyses, a 2-sided P-value of .03 or less
was considered to be statistically significant.

Results

Patients

Of 39 patients enrolled in the study, 36 (92%) completed
the study (19 treated with 5% 5-FU, 17 treated with
imiquimod). Two patients in the imiguimod group and one
patient in the 5-FU group were lost to follow-up shortly
after randomization.

Efficacy

At baseline, rhe toral AK count (rhe sum of all AKs in all
patients) was 646 in the 5% 5-FU group and 490 in the
imiquimod group. In the 5% 5-FU group, the total AK
counr almost doubled at week 4 (presumably due to expo-
sure of subclinical lesions) and then fell dramarically to 80
at week 8 and to 40 or less from week 12 onward (Figure 1).
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Figure 1. Total actinic keratosis count across all completing pa-
tients (n = 19 in 5% 5-FU group, n = 17 in imiquimod group).
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Figure 2. Mean reducrion in total acrinic keratosis count from
baseline.
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By contrast, in the imiquimed group, the total AK count
decreased gradually at each successive visit to a low of 167
at week 24, Despite the initially higher level in the 5%
5-FU group, the toral AK count decreased more in this
group so that counts were significantly lower in the 5%
5-FU group than the imiquimod group from weeks 8
through 24. Consequently, the percent reductions in the
total AK count were also significantly greater with 5%
5-FU than imiquimod from week 8 onward. At week 24,
the rotal AK count was reduced by 94% from baseline with
5% 5-FU compared to 66% with imiquimod (Figure 2).
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The incidence of patients with at least a two-thirds reduc-
tion in their AKX count at week 24 was 100% in the 5%
5-FU group compared with 53% in the imiquimod group. In
individual patients, the reducrion in AK count at week 24
ranged from 69% to 100% of the bhaseline level in the 5%
5-FU group and was more variable—ranging from 0% to
100%-—in the imiquimod group. Complete clearance of
AKs was attained in a significanly greater proportion of
patients in the 5% 5-FU group than the imiquimed group
by week 24 (84% vs. 24%, P<.01). Complete clearance was
also actained more rapidly wich 5% 5-FU than with
imiquimod. At week 12, 63% of patients had achieved
complete clearance with 5% 5-FU.

Mean scores for the physician's global assessment showed
that 5% 5-FU resulted in significantly greater efficacy than
imiquimod from week 4 through week 24 (Figure 3).

Figure 3. Mean scores for the physician’s global assessment.
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Figure 4. Mean scores for the physician's assessment of erythema.
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Patient ratings were similar and revealed consistentl
0 g . Ll . - - y
greater efficacy with 5% 5-FU than with imiquimod.

Tolerability

The types of local skin reactions experienced by patients
were similar with both therapies. In both groups, the major-
ity of patients experienced erythema, crusting, erosion, and
edema (consistent with the therapeutic effects of these
agents).

Although erythema was transient in all patients, it persist-
ed longer in those receiving imiquimod than in those
receiving 5% 3-FU. Physician assessments of erythema
showed that mean levels were moderate in the 5% 5-FU
group arweek 4 and then decreased steadily post-treatment
to less than mild from week 8 onward and to virtually none
by week 24 (Figure 4). In contrast, mean levels of erythema
in the imiquimed group remained at mild levels throughout
the 16-week duration of treatment and did not decrease
substantially until week 24. The patients’ mean ratings of
discomfort associated with treatment were less than “slight-
ty painful” in both groups throughout the study (Table 1).

Discussion

The results of this trial demonstrate that twice-daily 5%
5.FU cream for 2 to 4 weeks offers significantly greater effi-
cacy, as well as more rapid improvement, than twice-weel-
ly 5% imiquimod cream for 16 weeks. Between baseline and
week 24, the toral AK count was reduced by 94% with 5%
5.FU versus 66% with imiquimod. In addition, the inci-
dence of camplete clearance by week 24 was 84% versus
74%, respectively. Five percent 5-FU cream has previously
demonstrated complete clearance rates of approximartely
85%, as reported in the original New Drug Application for

Table 1. Mean scores for the patients’ perception of discomfort as-
sociated with their reatment.

: devmtmn
Wee=k.'_ ; :. S-FU : . _ Ir_niqgimod
4 3.1+1.02 3.9+0.2¢6
8 3.8 +£0.54 3.7+ 048
12 40023 3.7+0.47
16 4.0 £0.00 3.9+ 0.34
24 3.7+ 0.81 3.9+0.33

Seale used: 1 = very painful, 2 = moderately painful, 3 = stighcly
painful, and 4 = not painful at all.
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this agent.” In addition, although the approved regimen for
5% 5-FU cream is wwice-daily dosing, once-daily applica-
tions have been reported to result in a comparable clinical
cure rate (92%) and a faster resolution of erytherna.?®
Moreover, with even less frequent dosing (4 applications in
the first week and 2 to 4 applications per week thereafter),
a healing rate of 89% has been reported with 5% 5-FU.Y In
comparison, phase Il studies evaluating rthe use of
imiquimod 5% cream, twice weekly for 16 weeks, reported
complete clearance in 45% of patients and a median reduc-
tion in AK count of 83%.19

Compared with imiguimod, 5% 5-FU treatment was more
likely to result in an increase in the number of AKs visible
at some point during therapy (a sign that subclinical AKs
were likely being exposed, although confirmatory biopsies
were not performed). This suggests that 5% 5-FU was more
effective in exposing subclinical AKs than imiquimod.

Althaugh borh regimens resulted in erythema, the duration
of erythema was shorter with the 5% 5-FU regimen than
the imiquimod regimen. With 5% 35-FU, parients experi-
enced an initial brisk inflammatory reaction that generally
resolved within a few weeks. In contrast, although the ery-
thema arising with imiquimod was generally not as marked
as with 5% 5-FU, it tended to persist for 16 weeks.

Five percent 5-FU has additional clinical benefits relative
to imiquimod. For example, it can be vsed on multiple areas
of the body (eg, face, scalp, trunk, and limbs) whereas
iniquimod is approved by the FDA for use only on the face
or scalp (not both concurrently), and is not approved for
full-face application during a single treatment session.’! In
addition, imiquimod is an immune response modifier and,
unlike 5-FU, is approved for use only in immunocompetent
adults.!! Five percent 5-FU cream also has significant cost
advantages over imiquimod.

Conclusions

Twice-daily topical 5% 5-FU cream for 2 to 4 weeks offered
greater efficacy than twice-weekly imiquimod 5% cream for
16 weeks. Five percent 5-FU was more effective than
imiquimod in expasing what were presumed to be subclini-
cal AKs, reducing the final AK count, and achieving com-
plete clearance. Five percent 5-FU also achieved complete
clearance more rapidly than imiquimod. The response to 5%
5-FU was generally predictable but the response to
imiquimed was more variable, suggesting that imiquimod
requires closer monitoring than 5% 5-FU in clinical prac-
tice. The tolerability profile of the 2 regimens was generally
similar with one exception—erythema levels were initially
significantly higher with 5% 5-FU than with imiquimod but
resolved more rapidly and were significantly lower with 5%
5-FU than imiquimod by week 16. Five percent 5-FU
remains the gold standard field therapy for AKs.
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Valeant Pharmaceuticals International provided a grane for
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