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Chapter 2
Topical Therapies for Nonmelanoma Skin Cancers

Richard R. Winkelmann, Tejas D. Desai, Maheera Farsi, and Abel Torres

As the incidence of nonmelanoma skin cancer 
(NMSC) continues to rise, topical therapies may 
be used with increasing frequency. Topical thera-
pies are currently being utilized, both on- and off-
label, as primary or adjunctive means of treating 
NMSC.  Surgical therapies, such as Mohs micro-
graphic surgery (MMS), remain the mainstay for 
tumor removal; however, topical therapy can pro-
vide an alternative treatment modality for some 
skin cancer patients and serve as a useful adjunct 
to surgery. Topical therapies may also increase 
overall NMSC treatment efficacy in the manage-
ment of subclinical lesions and identify asymmet-
rical growth. In some patients, such as those with 
multiple NMSCs or those with high surgical risk, 
topical therapy may be used to avoid surgery or 
minimize its extent. In instances where biopsy sites 
are equivocal, topical therapy may also facilitate 
tumor identification prior to surgical intervention. 
In some patients who have issues with scarring 
in general, topical therapies may be preferable to 
other methods of treatment for NMSC.

The most commonly employed topical therapies 
include imiquimod, 5-fluorouracil (5-FU), ingenol 
mebutate (IGM), and diclofenac. Each agent has 
a different pharmacologic action and may be used 
in various clinical settings. Photodynamic therapy 
(PDT), with a variety of compounds and energy 
sources, has also been used for the treatment of 
AKs and NMSC, but this topic will be discussed in 

(Chap. 4). Drawing from their own experience with 
each topical therapy for NMSCs, the present authors 
will provide tips to optimize treatment outcome. 
Particular attention is paid to US Federal Drug 
Administration (FDA)-approved treatment modali-
ties and select off-label indications. Experimental 
and/or non-FDA-approved therapies are also briefly 
mentioned in this chapter for their potential future 
significance.

�Imiquimod

�Mechanism of Action

Imiquimod is a type of imidazoquinolone, a class 
of immuno-enhancing drugs that mobilize sev-
eral cytokines having antiviral and tumoricidal 
properties [1]. This cytokine recruitment occurs 
due to a highly intricate process involving the 
innate and adaptive immune response through 
cell surface receptors named toll-like receptors 
(TLR), located on macrophages, Langerhans 
cells (LC), and dendritic cells. Imiquimod ago-
nizes TLR-7 and TLR-8, thus activating NF-kB 
and the formation of cytokines that stimulate 
both innate and acquired immune response 
pathways modulating subsequent antitumor 
activity [2–6].
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�Side Effect Profile

Side effects of imiquimod may be local and/or sys-
temic in nature. Common local reactions include ery-
thema, erosion, pain, and ulceration in severe cases 
[7] (Fig. 2.1). Dyschromia, namely, hyperpigmenta-
tion and hypopigmentation, due to postinflammatory 
changes is not uncommon, although usually mild. 
Vitiligo-like hypopigmentation has been reported 
on several occasions [7–11]. Rare reactions have 
been reported including drug-induced pemphigus 
of the vulva and aphthous ulcers, presumably medi-
ated by various proinflammatory cytokines such as 
IFN-α and TNF-α [12–15]. Acute urinary retention 
and eruptive epidermoid cysts are nonimmunologic 
effects of imiquimod therapy [16, 17]. Since imiqui-
mod is an immunostimulant of TH1 cell-mediated 
immunity, exacerbation of preexisting conditions that 
are mediated by this part of the immune system may 
potentially occur. Multiple studies reporting a wors-
ening of psoriasis following imiquimod application 
have been noted [18–20]. Moreover, exacerbations 
of atopic dermatitis and HLAB-27 spondyloarthropa-
thy have also been observed after imiquimod therapy 
[21, 22]. Systemic symptoms have also been reported 
with the use of imiquimod. These likely occur when 
proinflammatory cytokines enter the systemic circu-
lation, but it could also be the result of an individual 
hypersensitivity response to these cytokines. Albeit 
uncommon, systemic signs and/or symptoms are 
often likened to a “flu-like” illness, including mal-
aise, fatigue, anorexia, weight loss, diarrhea, postural 
hypotension, and elevated erythrocyte sedimentation 

rate [23]. These systemic symptoms typically resolve 
quickly upon discontinuation of imiquimod therapy. 
Imiquimod is pregnancy category C, and its use dur-
ing pregnancy should be avoided [24].

�5-Fluorouracil

�Mechanism of Action

5-FU is a structural analog of thymine that com-
petes for enzymes with normal metabolites such 
as uracil [6]. It is eventually incorporated into 
ribonucleic acid (RNA) and inhibits deoxyribonu-
cleic acid (DNA) formation by covalent bonding 
that blocks thymidylate synthetase [6]. This ulti-
mately results in cell death since protein synthe-
sis is halted. No immunomodulatory mechanisms 
have been identified. Nevertheless, it has been 
postulated that the intense inflammation caused 
by 5-FU contributes to tumor regression or that 
the release of antigens, by destroyed tumor cells, 
may contribute to an immunologic response [6].

�Side Effect Profile

Like imiquimod, 5-FU may cause intense ery-
thema, erosions, and ulceration depending on the 
dose and schedule (0.5–5%). However, the 5-FU 
reaction most likely depends on the destruction 
of proliferating cells in NMSCs and sun damage 
and not on the body’s innate ability to mount an 
immune response. True allergic contact dermatitis 
to 5-FU, like imiquimod, is infrequent and more 
commonly triggered by a preservative or vehicle 
compounded within the cream [25, 26].

Systemic responses to topical 5-FU are rare 
but have been known to occur in patients with 
variable deficiency of dihydropyrimidine dehy-
drogenase, an enzyme critical for metabolism 
[27]. One should carefully consider applications 
of 5-FU to large body surface areas, since dam-
aged skin could theoretically result in increased 
absorption with possible systemic effects. 5-FU 
is pregnancy category X and absolutely contrain-
dicated during pregnancy [24].

Fig. 2.1  An acceptable reaction after imiquimod use. 
Note the subclinical areas represented by the satellite ery-
thematous regions

R. R. Winkelmann et al.
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�Diclofenac

�Mechanism of Action

Topical diclofenac is a nonsteroidal anti-
inflammatory drug (NSAID) primarily used 
to treat actinic keratoses. The main effects of 
NSAIDs occur through the inhibition of cyclo-
oxegnase-2 (COX-2), which is overexpressed in 
several epithelial tumors and catalyzes the syn-
thesis of prostaglandins [28]. In addition to hav-
ing anti-inflammatory activities, diclofenac may 
inhibit neoplastic cell proliferation by inducing 
apoptosis [28]. Apoptotic pathways via bcl-2 
and caspase-8 are similar to the ones seen in 
imiquimod-induced apoptosis [28].

�Side Effect Profile

Several reports of allergic contact dermatitis to 
topical diclofenac have been observed [29, 30]. 
These eczematous eruptions are likely a result of 
the diclofenac molecule itself and less the vehicle 
or preservative. Photoallergy from topical use has 
also been reported [31]. The importance of clinical 
surveillance for an allergic reaction is imperative 
since an eczematous dermatitis may mimic local 
reactions induced by topical diclofenac. Diclofenac 
is the only FDA-approved topical chemotherapeu-
tic agent that is pregnancy category B [24].

�Ingenol Mebutate

�Mechanism of Action

Ingenol mebutate (IGM) is a hydrophobic, 
macrocyclic diterpene ester extracted from the 
weed Euphorbia peplus with a dual mecha-
nism of action [32, 33]. Several hours follow-
ing application, IGM causes rapid cellular 
death followed, within days, by an inflamma-
tory phase capable of clearing residual cells 
[34]. Cell necrosis is caused by mitochondrial 

swelling, chemical destruction, and plasma 
membrane disruption. The inflammatory phase 
is mediated by protein kinase C catalyzing neu-
trophil-mediated, antibody-dependent cellular 
toxicity [32, 35, 36].

�Side Effect Profile

Reported side effects from IGM during initial 
studies include transient erythema, flaking/scal-
ing, crusting, blistering, pustulation, and erosions. 
Most importantly, scarring was not reported dur-
ing these comprehensive trials [32, 34]. The most 
common side effects resolve within 2 weeks for 
the face and scalp and 4 weeks for the trunk and 
extremities. IGM has also demonstrated little 
potential for skin sensitization, photo-irritation, 
or photoallergy [37]. There are no known drug 
interactions for IGM, and its metabolites have 
no effect on cytochrome P450 enzymes [38]. 
Although systemic absorption has not been dem-
onstrated, IGM is pregnancy category C and not 
recommended during pregnancy [24].

�Topical Therapy for Actinic 
Keratoses: The Authors’ 
Experience

�Monotherapy for Actinic Keratoses

Actinic keratoses are induced by ultravio-
let light radiation (UVR) and, in some cases, 
develop directly into full-blown squamous cell 
carcinomas (SCCs) [39]. Topical therapies 
including imiquimod, 5-FU, IGM, and diclofe-
nac may offer some advantages over traditional 
treatment modalities. Several major trials dem-
onstrating the clinical efficacy of each topical 
treatment as monotherapy for AKs have been 
well studied [40–62]. Table  2.1 summarizes 
the authors’ approach for each topical ther-
apy. Figure  2.2 illustrates the concept of field 
therapy.

2  Topical Therapies for Nonmelanoma Skin Cancers
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Table 2.1  Topical agents for actinic keratoses

5% imiquimod 5-Fluorouracil Diclofenac Ingenol mebutate

Apply over a cosmetic unit, such 
as one cheek or forehead 
(approx. 25 cm2) until the 
skin retains a shiny 
appearance

Apply 0.5–5% formulation 
in the same manner as 
for imiquimod 
(Fig. 2.2)

Apply 3% gel (similar 
to imiquimod and 
5-FU) twice daily to 
any part of the body 
for 90 days

Apply 0.015% gel to 
face/scalp once daily 
for 3 days

Apply 0.05% gel to 
trunk/extremities 
daily for 2 days

Start application 3×/weekly for 
4 weeks

Apply twice daily on face/
scalp for 3 weeks and 
up to 4 weeks for trunk/
extremities

The side effect profile is 
more favorable than 
other topicals, but its 
efficacy is inferior

Most common local 
skin reactions are 
erythema, flaking/
scaling, and crusting

If no response after 2 weeks, 
increase dose to once daily 
until an acceptable reaction 
occurs and treat for 4 weeks 
(Fig. 2.1)

If the reaction becomes 
brisk, titrate to once 
daily or every other day

May be used for 
patients with 
contraindications to 
other topical 
therapies, patient 
preference, or if 
unable to follow-up 
as recommended

Can apply as field 
therapy but small 
amounts dispensed 
make it more 
practical for 
individual lesion 
treatment

After a 4-week treatment, 
monitor for residual lesions

Keratolytics may be added 
to penetrate depth of a 
thick lesion

Contact or irritant 
dermatitis may be 
more common and 
should be monitored

<25 cm2 recommended 
treatment area

Repeat treatment if lesions are 
still persistent after a 4-week 
rest period posttreatment

Large body surface area 
application is 
discouraged due to 
potential risk of 
absorption on damaged 
skin

Short treatment 
schedule encourages 
patient compliance

If no response even after daily 
dosing, treatment should 
continue through 16 weeks 
(per package insert)

Topical steroids may be 
used to calm the treated 
area since the 
mechanism does not 
solely depend on the 
inflammatory response

No local reaction to 
medication could 
mean inactivated 
product due to poor 
storage and handling

For hypertrophic lesions, 
keratolytics or retinoids may 
be added to aid penetration

Topical anesthetics are not 
regularly implemented 
since pain can help to 
titrate therapy and avoid 
contact sensitization

Persistent reaction to 
non-lesional skin 
could indicate 
infection

A thorough history and physical 
is important to screen for 
cell-mediated 
preimmunologic conditions to 
prevent exacerbation

Infection may be assessed 
in the same manner for 
imiquimod

Topical steroids are not used to 
reduce inflammation since 
they may inhibit imiquimod’s 
mechanism of action

The regular use of topical 
antibiotics is not encouraged 
unless infection is diagnosed

Infection may be present if the 
area feels worse than it 
appears or if purulence or 
signs of cellulitis are present

R. R. Winkelmann et al.
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�Imiquimod Versus 5-Fluorouracil 
for AKs

One study compared the efficacy of imiquimod 
(three times per week for 4  weeks), 5% 5-FU 
(twice daily for 4 weeks), and cryosurgery (20–
40 s per lesion) for treating actinic keratosis [63]. 
Twenty-five patients were randomized to treat-
ment with imiquimod, 5-FU, or cryosurgery and 
displayed 68%, 96%, and 85% initial clearance, 
respectively [63]. However, after a 12-month fol-
low-up, a higher rate of recurrence and new lesions 
were seen in the 5-FU and cryosurgery arms [63]. 
Furthermore, imiquimod-treated lesions showed 
greater histologic clearance [63]. In addition, 
the imiquimod-treated group was judged to have 
the best cosmetic outcomes [63]. The study con-
cluded that although imiquimod did not clear AK 
lesions as well as 5-FU or cryosurgery initially, 
sustained clearance over time was greater.

Another article compared the clinical efficacy 
between imiquimod (twice weekly for 16 weeks) 
and topical 5-FU (twice daily for 2–4  weeks) 
applied as field therapy [64]. Five percent 5-FU 
was more effective than imiquimod in exposing 
what were presumed to be subclinical AK lesions, 
reducing the final count (total AK count declined 
during the 24-week study by 94% vs. 66%, 
p < 0.05), achieving complete clearance (incidence 
of 84% vs. 24% by week 24, p < 0.01), and attain-
ing clearance rapidly [64]. Tolerability was similar 
except for erythema, initially significantly higher 
with 5-FU than imiquimod, then resolved rapidly 
and was significantly lower than imiquimod by 
week 16 [64].

A meta-analysis examined ten different studies 
comparing topical 5-FU and imiquimod with var-
ious treatment doses and schedules [65]. Results 

suggested that imiquimod may have higher effi-
cacy than 5-FU for AK lesions located on the 
face and scalp (70% for imiquimod vs. 52% for 
5-FU) [65]. Interestingly, a study of community 
observational data found 5-FU reduced the short-
term risk of subsequent AKs in a 2-year follow-
up period compared to imiquimod, although 
there was no statistically significant comparative 
reduction of AK risk during the 5-year follow-up 
period [66]. Our experience is similar to studies 
that suggest imiquimod maintains clearance lon-
ger than its counterparts for AKs [47, 66].

To date, there are no randomized controlled 
trials evaluating the risk of subsequent NMSC 
in patients treated with 5-FU or imiquimod for 
AKs. Therefore, the authors practice a case-based 
approach for each patient with AK lesions. In 
obvious situations, any patient who cannot tolerate 
one topical medication, for various reasons, may 
benefit from the other. It is important to obtain a 
pertinent medical history with respect to cellular 
immunity. As described before, imiquimod has 
induced exacerbation of preexisting dermatoses 
(i.e., psoriasis) and even systemic conditions (i.e., 
spondyloarthropathy) [18–20]. In these cases, 
topical 5-FU may be a better option. On the other 
hand, it has been demonstrated that 5-FU may 
increase gene mutations, with an unclear implica-
tion of the risk of carcinogenesis [47]. Although 
additional studies are required, the use of imiqui-
mod is encouraged when it is a viable option.

�Imiquimod and 5-FU Combination 
Therapy

Combination therapy involving the use of topical 
5-FU and imiquimod has been used successfully 

a b
Fig. 2.2  Field therapy 
depicting the presence 
of hidden AKs. (a) 
Baseline AK lesion 
count of 5, (b) but after 
imiquimod therapy 
commenced, 10 visible 
lesions appeared in the 
area treated

2  Topical Therapies for Nonmelanoma Skin Cancers
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to optimize therapy. Each topical treatment has a 
different mechanism of action, thereby affecting 
AK lesions uniquely. Thus, imiquimod and 5-FU 
may be utilized to complement each other. This 
is analogous to the use of different chemothera-
peutic agents for the treatment of cancer in order 
to maximize outcomes. In one study, patients 
applied 5-FU in the morning and imiquimod each 
night to their lesions daily for 1 week each month 
over the course of 3 months [67]. The study con-
cluded that this combination was a relatively 
more rapid and convenient form of therapy com-
pared to each medication alone [67]. Probably 
the biggest hurdle to this approach is insurance 
reimbursement since most insurance requires 
a failed response to one regimen before allow-
ing for a different topical regimen. The authors’ 
approach to combination therapy is described in 
Table 2.2.

�5-FU and Calcipotriol Combination 
Therapy

Calcipotriol, FDA approved for the treatment of 
psoriasis, has shown to impact the induction of 
thymic stromal lymphopoietin (TSLP) [68–70]. 
TSLP, an epithelium-derived cytokine, has been 
discovered to have potent antitumor effects in 
skin with barrier dysfunction; this allows for 
consideration when discussing treatment of skin 
cancers [70, 71]. In one investigator-blind study, 
calcipotriol 0.005% ointment was applied as 
monotherapy to one side of the scalp and face 
and Ultrabase cream as placebo on the other for 
12  weeks [72]. The calcipotriol side showed a 
statistical improvement in AKs, from baseline, as 

compared to the placebo side [72]. This antitumor 
mechanism of calcipotriol was studied in combi-
nation with 5-FU, which revealed a synergistic 
response against AKs via induction of CD4+ T 
cells [70]. This proposed novel immunotherapeu-
tic regimen was tested in a randomized, double-
blinded clinical trial in which 64 patients applied 
0.005% calcipotriol ointment plus 5% 5-FU and 
67 patients applied Vaseline plus 5% 5-FU twice 
a day for 4  days [70]. The combination group, 
5-FU plus calcipotriol, lead to an 87.8% reduc-
tion in AKs as compared to 26.3% in the 5-FU 
plus Vaseline group (p < 0.0001) [70].

�Combination Therapy 
with Cryotherapy

AK lesions may not completely clear with topical 
treatments alone. Topical therapy may be used in 
conjunction with cryosurgery and serve to clear 
residual AK lesions. The opposite technique may be 
performed as well, by starting with topical therapy 
first, then destroying remaining lesions with liquid 
nitrogen. One randomized trial has demonstrated 
the use of 0.5% 5-FU subsequent to cryotherapy 
to be more statistically significant than using liquid 
nitrogen therapy alone for the head and neck [73]. 
Another open-label study depicted the advantages 
of applying 0.5% 5-FU prior rather than after cryo-
therapy, with significant decreases from the baseline 
number of AK lesions [74]. On a comparable level, 
the sequential application of topical 3% diclofenac 
gel for 90 days after cryotherapy has been shown to 
be more effective in treating AKs than monotherapy 
with cryotherapy [75]. Similar findings have been 
reported with IGM in a limited number of patients 
[76].

Cryotherapy in combination with immuno-
therapy has also been studied for the treatment 
of superficial BCC and SCC in situ [77]. After 
24  months, recurrence rates of 2% and 0% were 
observed for superficial BCC (n = 50) and SCC in 
situ (n = 31) patients, respectively [77]. The com-
bination of liquid nitrogen followed by imiquimod 
was more effective than either treatment alone [77]. 
The authors’ approach to combination therapy with 
cryosurgery is described in Table 2.3.

Table 2.2  Combination therapy for actinic keratoses

Combination therapy with imiquimod, 5-FU, and IGM 
is intended for patients that fail monotherapy or 
have numerous lesions

Two suggested regimens

�1. �Separate: Start with a course of imiquimod daily for 
1 month immediately followed by a course of 5-FU 
twice daily for 1 month or IGM once daily for 2 or 
3 days

�2. �Concurrent: Start alternating daily treatment with 
imiquimod and 5-FU until a sustained inflammatory 
response for 1 month is observed

R. R. Winkelmann et al.
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�Ingenol Mebutate

At the time of this writing, there are presently no tri-
als comparing the efficacy of IGM to other topical 
chemotherapeutic modalities. A large multicenter, 
randomized, and double-blinded study demon-
strated 42.2% and 34.1% complete clearance of 
AKs for face/scalp lesions and trunk/extremity 
lesions, respectively, utilizing different concen-
trations if IGM [32]. An additional study demon-
strated sustained lesion reduction rates of 87.2% 
for face/scalp lesions and 86.8% for trunk/extrem-
ity lesions after 12 months [32]. IGM is limited 
in that each package provides enough medicine 
to treat an area of 25 cm2 and may provide sub-
stantial cost to the patient for multiple treatments 
or treatment areas. There are no randomized tri-
als evaluating the use of IGM in combination with 
cryotherapy for the treatment of AKs.

�Cost and Treatment Choice 
for Actinic Keratoses

While the authors focus on the clinically ideal 
treatment, they realize that cost will always be 
a limiting factor when treating AKs, and this 
impacts direct patient care and compliance. A 
recent review reports that 5-FU and IGM are 
the most cost-effective topical chemotherapeutic 
agents for AKs [78]. Yet, the cost of failed therapy 
must also be evaluated. Since many authors have 

observed sustained clearance with imiquimod, it 
may be more economical than 5-FU and/or IGM 
if repeated treatments are required. Similarly, 
pharmaceutical companies often provide dis-
count coupons/cards that can help minimize the 
cost differential, and this should be considered 
when making cost a central factor in decision-
making. Ultimately, the clinical picture, not cost, 
should guide the decision-making process.

�Experimental Topical Therapies

Emerging topical therapies for actinic keratoses 
include topical retinoids, resiquimod, piroxi-
cam, dobesilate, and betulinic acid [71]. These 
are either not FDA approved for the treatment 
of AKs, not widely available, or experimental 
with only animal subject studies to support them. 
Perhaps with additional studies, these treatment 
modalities may impact the treatment of AKs in 
the future.

�Topical Therapy 
and Nonmelanoma Skin Cancer: 
The Authors’ Experience

�Basal Cell Cancer Monotherapy

�Imiquimod

Currently, imiquimod 5% is approved by the 
FDA for the treatment of biopsy-confirmed, pri-
mary superficial basal cell carcinomas (BCCs) in 
immunocompetent adults, with a maximum tumor 
diameter of 2.0 cm, located on the trunk (exclud-
ing anogenital skin), neck, or extremities (exclud-
ing hands and feet) [79]. The average clearance 
rate for superficial BCC using imiquimod, in an 
aggregate number of lesions (n = 1416), is 79% 
[80]. Furthermore, when reviewing many stud-
ies with imiquimod regimens varying in terms 
of application frequency and/or duration, cure 
rates for superficial and nodular BCCs range from 
43–94% to 50–65%, respectively [81–94].

Table 2.3  Combining topical therapy with cryosurgery 
for actinic keratoses

Even when failing to clear lesions, topical therapies 
may highlight lesions to a more confined 
distribution, facilitating cryosurgery

Two possible regimens:
Treat hypertrophic lesions with liquid nitrogen 

followed 1–2 weeks later with monotherapy with 
either imiquimod or 5-FU for 1 month, IGM for 
2–3 days, or diclofenac for 90 days

Treat with initial monotherapy with imiquimod, 5-FU, 
IGM, or diclofenac followed by liquid nitrogen to 
residual lesions. (Caveat: If lesions are clinically 
suspicious or persist after both monotherapy and 
liquid nitrogen, consider a biopsy to rule out 
invasive SCC.)

2  Topical Therapies for Nonmelanoma Skin Cancers
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Imiquimod, in other treatment settings, may be 
considered as an off-label application and is not 
FDA approved. Yet, several studies have shown that 
lesions larger than 2 cm, above the neck lesions, 
and nodular BCCs can be effectively treated with 
imiquimod [82–86, 95–98]. Moreover, multiple 
trials have established imiquimod’s clinical effi-
cacy for superficial and nodular BCCs, and to a 
lesser degree more aggressive BCC varieties, but 
for the latter, caution is recommended since there 
are no randomized control trials in this regard 
(Figs.  2.3 and 2.4) [82–86, 95–98]. Aggregate 
data suggest a clearance rate of 65% using imiqui-
mod off-label for the treatment of nodular BCCs 
(n = 421) [80]. As with AK lesions, the authors do 
not advocate one schedule over another and sim-
ply present the data and our experience to help the 
provider prescribe imiquimod for their patients in 
the most effective manner.

The package insert states that imiquimod 
cream should be applied to the lesion including 
a 1-cm margin five times per week for 6 weeks 

prior to normal sleeping hours (h) and left on 
the skin for at least 8 h [79]. In a double-blind, 
placebo-controlled study looking at 5% imiqui-
mod cream as an adjunct modality to Mohs micro-
graphic surgery for the treatment of basal cell 
carcinoma, results were similar for patients using 
imiquimod five times weekly for 4 and 6 weeks 
[98]. Thus, the package label recommendation is 
emphasized, and the authors instruct patients to 
apply imiquimod five times per week for at least 
4 weeks, aiming for 6 weeks if patients are able 
to tolerate the medication and don’t have to stop 
it for any period of time [98]. The package label 
recommendation is emphasized. See Table  2.4 
for the authors’ approach to BCC monotherapy.

A question frequently raised by clinicians is 
how do we assure that tumor has been completely 
removed after using topical imiquimod or any 
other topical therapies? In reality, this is no differ-
ent than knowing if tumor has been removed after 
any treatment. There is a probability that tumor 
can recur even after excision, and the prudent and 

a b c

Fig. 2.3  (a) A nodular BCC (b) treated with imiquimod 
(c) showing complete clinical and histologic devolution. 
However, we do not treat nodular BCC with imiquimod as 

monotherapy. We pretreat nodular types with imiquimod 
prior to surgery, but sometimes clearance may be 
achieved. We view this as a serendipitous event

a b c

Fig. 2.4  (a) Imiquimod treatment for superficial BCC on 
the left upper arm. (b) Note the intense reactionary radius 
that extends up to the left upper shoulder. Clinically, this 
is not observed prior to treatment. (c) Note that although a 
biopsy may have appeared to remove the entire superficial 

BCC on clinical examination, imiquimod may nonethe-
less incite a robust reaction, which we hypothesize is 
because of remaining cellular atypia that cannot be 
detected with the naked eye

R. R. Winkelmann et al.
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traditional course is always to clinically follow 
the patient for evidence of recurrence. The nega-
tive predictive value for imiquimod treatment, 
defined as the probability of a negative clinical 
assessment confirmed as being histologically free 
of tumor, has been reported to be 88.9–93% in 

various trials [83, 90, 97]. This suggests that most 
clinicians would be able to determine if a treated 
superficial BCC has responded appropriately to 
imiquimod. Longer follow-up periods may be 
warranted to decrease the amount of false-posi-
tive evaluations while observing for evidence of 

Table 2.4  Topical therapies for nonmelanoma skin cancers

BCC SCC

5% imiquimod Apply 5×/weekly on consecutive days for at least 
4 weeks, aiming for 6 weeks if tolerable

If no response after 2 weeks, daily dosing may be 
implemented

Sometimes twice daily dosing is required to incite 
a reaction if no reaction with daily dosing at 
2 weeks, but caution should be taken, 
decreasing to daily or 5×/weekly once signs 
of an initial response ensue

If clinical response has occurred but residual 
tumor is clinically evident, consider further 
treatment.

A 4-week wait period can be allowed to pass 
before a clinical evaluation for residual tumor 
since the immunologic response may persist

If tumor is still present, we encourage a biopsy or 
procedural therapy

If the clinical assessment is ambiguous, the 
option is given to the patient to re-biopsy or 
follow-up after 4 weeks for re-evaluation

For BCCs other than superficial types, we do not 
routinely recommend monotherapy unless a 
patient is bedridden, terminal, or unable to 
tolerate a procedure (Fig. 2.3)

Warn patients with extensive, adjacent 
photodamage to expect severe reactions from 
epidermal field carcinogenesis (Fig. 2.4)

For patients concerned about cosmesis, curettage 
with imiquimod can be recommended for 
non-high-risk tumors

For SCCs other than superficial in situ 
types, we do not routinely recommend 
topical monotherapy unless a patient is 
bedridden, terminal, unable to tolerate, 
or refuses a procedure

Surgery is the mainstay for treatment for 
all SCC types, including Bowen’s 
disease, KAs, and superficial or 
invasive SCCs

The main goal of topical therapy is to 
shrink the tumor prior to surgery or 
remove confounding adjacent AKs

Apply daily dosing from 4 up to 16 weeks 
planning for a need to extend therapy to 
16 weeks since SCCs may take longer 
to respond

The patient should follow up intermittently 
during the 16 weeks to monitor for 
clinical improvement or worsening

Regular topical use for treating KAs is not 
encouraged due to conflicting clinical 
and histopathologic diagnosis

5% 5-fluorouracil It is FDA approved for superficial BCC regardless 
of site

Evidence-based studies evaluating efficacy and 
long-term recurrence are lacking

Used by authors if there are apparent 
contraindications to imiquimod and clinically 
indicated

The recommended dose is twice daily for 
3–6 weeks up to 10–12 weeks or until erosion 
occurs, in the amount sufficient to cover the 
lesion as per package insert

For SCCs other than superficial types, we 
do not routinely recommend 
monotherapy unless a patient is 
bedridden, terminal, or unable to 
tolerate a procedure

The authors typically reserve its use as an 
adjunct to surgery for all SCC types, 
including Bowen’s disease, KAs, and 
superficial or invasive SCCs

Bowen’s disease is the prototypical SCC 
type. 5-FU may be considered for 
monotherapy when surgery is not the 
best option for a patient

For Bowen’s disease, twice daily dosing 
for up to 10–12 weeks is recommended

Regular topical use to treat KAs is not 
encouraged due to conflicting clinical 
and histopathologic diagnosis
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recurrence. It has been our experience that no per-
fect follow-up time period exists, and the key is to 
assure that follow-up occurs based on the histol-
ogy of the tumor, location, and risk factors for a 
particular patient.

�5-Fluorouracil

If a physician is going to use 5-FU for the treat-
ment of superficial BCCs, then the recommended 
dose and strength according to the FDA labeling 
is 5% applied twice daily in an amount sufficient 
to cover the lesions [99, 100]. Treatment usually 
is continued for at least 3–10 weeks or until super-
ficial erosion occurs. Therapy may be required for 
as long as 10–12 weeks before the lesions respond 
[99]. Refer to Table 2.4 for the authors’ approach 
to the treatment of BCC with 5-FU. An aggregate 
clearance rate of 92% (n = 144 lesions) has been 
reported for the treatment of superficial BCC 
using 5% 5-FU cream twice daily [80]. However, 
it has been commonly debated as to the actual 
recurrence rates after this type of therapy.

It is important to note that there can be a wide 
variability in cure rates due to application meth-
ods including utilization of occlusion, once daily 
or twice daily frequency, or duration of treatment 
[81]. Although a consideration in superficial 
BCC, the primary monotherapy use of 5-FU is 
not commonly recommended for nodular or infil-
trative BCCs [101].

�Ingenol Mebutate

Although not FDA approved for the treat-
ment of BCCs, IGM has been shown to pro-
vide improvement in superficial BCC in a few 
reports [81]. Histologic clearance was observed 
in five out of eight (63%) patients after two-day 
application of IGM gel 0.05% for superficial 
BCC [102]. The proposed treatment regimen to 
consider for superficial BCCs is 2–7 consecu-
tive days [81].

�Diclofenac

The off-label use of diclofenac to treat superfi-
cial BCCs has been reported in some cases [81]. 

The efficacy of topical application, twice daily for 
8 weeks, of diclofenac sodium 3% gel, calcitriol 
3  μg/g ointment, and a combination was stud-
ied for both superficial and nodular BCCs [103]. 
Histologic clearance of superficial BCC was 
observed in 64.3% and 43.8% of patients in the 
diclofenac monotherapy group vs. the combina-
tion therapy, respectively; no statistical improve-
ment was observed for nodular BCCs [103]. The 
downside of this therapy is suboptimal patient 
compliance due to several weeks of twice daily 
application [81].

�Squamous Cell Cancer 
Monotherapy

There is growing evidence that topical agents 
may serve as noninvasive treatment options for 
SCC, including Bowen’s disease, but neither 
imiquimod nor 5-FU have an FDA indication for 
this use. The concern has been that the super-
ficial component may respond, but the deeper 
invasive components may persist and, yet, not 
be clinically obvious. Topical treatments may 
benefit patients with large, superficial bowenoid 
lesions that may be ill-defined or extend beyond 
the clinical margin. Likewise, inoperable, inva-
sive SCC may sometimes respond to topical 
therapy to minimize morbidity or as pallia-
tive treatment. A few clinical trials and a host 
of case reports have demonstrated efficacy for 
SCC treatment with the use of imiquimod and 
topical 5-FU.  Nevertheless, surgery should be 
considered the mainstay of treatment for SCC, 
especially in light of the increased risk of metas-
tasis and perineural invasion with SCC and lack 
of data to establish removal of deeper invasive 
components of cutaneous SCC.

�Imiquimod

The authors’ approach to the treatment of SCC 
with imiquimod is described in Table  2.4. Our 
treatment goal is a minimum of 4 weeks and maxi-
mum up to 16 weeks, although 20-week regimens 
have been utilized [100]. The cure rate for SCCis 
with topical use of imiquimod ranges from 57% to 
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80% [81, 88, 89, 101]. In this study, complete clin-
ical and histologic clearance was assessed in 80% 
of patients with SCCis and 71.4% with invasive 
SCC after daily application of imiquimod 5 days 
per week for 8–12 weeks [89].

The authors err on the side of caution when 
treating SCCs with imiquimod, and neither treat-
ment of SCCis or invasive SCC is commonly rec-
ommended as primary monotherapy [101]. We 
reserve imiquimod and other topical treatments 
for those patients that cannot tolerate, or refuse, 
surgery or other prescriptions and for adjunctive 
preparation prior to surgery. Since Bowen’s disease 
may exemplify subclinical extension beyond clini-
cal margins, these lesions tend to be ill-defined. 
Imiquimod, as well as other topical treatments, 
may help define the true clinical margins under 
most circumstances and help reduce the subclinical 
component, sometimes clearing tumor completely. 
The authors consider complete clearance as a for-
tuitous incident, with the main goal of adjunctive 
therapy being to shrink the tumor before surgery, 
and thus the extent of surgery. Part of our reason-
ing for this approach is that we have seen residual 
SCC with perineural invasion in some patients who 
appeared to have significant clinical clearance fol-
lowing imiquimod use. New evidence theorizes 
this may be due to an imiquimod-induced switch 
from a TH2 to TH1 immune response and subse-
quent reduction in immunosurveillance and tumor 
editing processes [104]. There is the risk that resid-
ual tumor can be left behind, but in our experience 
with surgery post-imiquimod use, we have not 
experienced higher recurrence rates nor cases of 
postsurgical adverse events.

�5-Fluorouracil

Topical 5-FU is not FDA indicated for the treat-
ment of SCC but has been used with varying 
success [105]. This is surprising to many people 
as they assume that since 5-FU is approved as 
a therapy for AKs, that by extension, it would 
be indicated for treatment for SCC. The authors 
prefer to use topical 5-FU for the treatment of 
SCC in combination with a surgical modal-
ity, as an adjunctive therapy. When surgery is 
not the best option for the patient, 5-FU has 

documented high efficacy in an off-label man-
ner against cutaneous SCC in situ, albeit lower 
cure rates are reported when compared to treat-
ment of superficial BCC as discussed earlier 
[81, 106].The suggested treatment regimen for 
SCC in situ is 5% cream applied twice daily for 
3–6 weeks, and that can be continued for ≤10–
12 weeks if necessary [107]. We find that inva-
sive SCC responds to 5-FU poorly, but 5-FU 
can still be effective in clearing up confounding 
collision AK lesions and the SCC in situ com-
ponent often surrounding invasive SCCs, thus 
making the subsequent surgery much less bur-
densome for the patient. Both in morbidity and 
cost, we are cognizant of the risk that a deeper 
invasive component can be missed, and thus, it 
can be utilized to decrease the margin of exci-
sion while still taking a conservative excision 
margin when the anatomy allows. To date, our 
recurrence rate and lack of significant adverse 
events support this approach but would wel-
come randomized controlled trials to assess this 
approach.

�Diclofenac

Diclofenac, although off-label, has been reported 
to show clearance of SCCis in several cases [81]. 
In this case series, two patients with Bowen’s 
disease, or SCCis, were successfully treated with 
twice daily application of 3% diclofenac gel for 
80–90 days, and no recurrence was noted for up 
to 10–12  months both clinically and histologi-
cally [108]. In an additional study, five patients 
with SCCis had histologic clearance at 1 month 
follow-up after daily application of diclofenac 
3% gel for 8 weeks [109]. Although diclofenac 
can be considered for topical therapy of SCCis, 
it has not been usually recommended for invasive 
SCC [81, 109].

�Combination Topical Therapy

Topical combination therapy with 5-FU and 
imiquimod has been used for Bowen’s disease 
in patients who have failed monotherapy with 
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either treatment [110]. The logic being the same 
as for systemic chemotherapy regimens where 
agents can have a synergistic effect because of 
different mechanisms of action. It may be that 
the effects of 5-FU are enhanced in the pres-
ence of several cytokines induced by imiqui-
mod, producing a synergistic reaction whose 
mechanisms are not fully understood [110]. 
It has been our experience that lesions on the 
extremities and digits have the propensity to 
be thicker, where topical treatments may find 
it more difficult to penetrate, and thus may not 
be as effective.

�Topical Therapy as a Surgical 
Adjunct to NMSC

�Preoperative Topical Therapy

The authors prefer to use imiquimod or 5-FU pre-
operatively to help reduce the size of the surgi-
cal defect and thus subsequent repair (Table 2.5). 

Although MMS may approach cure rates up to 
99%, incomplete removal can occur (see Chap. 
11 for further details). Imiquimod has also been 
used as adjuvant treatment following incomplete 
MMS for large, mixed type BCCs to help clear 
any residual tumor [111].

The authors investigated the mean reduc-
tion in tumor size after using imiquimod prior 
to MMS [98]. Subjects applied imiquimod 
five times weekly for 2, 4, or 6  weeks in this 
double-blind, randomized, placebo-controlled 
study [98]. The 4- and 6-week treatment groups 
demonstrated statistically significant reductions 
in pretreatment versus posttreatment tumor tar-
get areas and surgical wound sizes. Yet, they 
also found cure rates were equal for both the 4- 
and 6-week treatment groups at approximately 
66%. Thus, presurgical adjunctive therapy with 
imiquimod resulted in elimination of surgery in 
two-thirds of the patients or a reduction in the 
extent of surgery in the remaining poor respond-
ers (Fig. 2.5).

If there is a contraindication to imiquimod, 
topical 5-FU may be considered to reduce tumor 

a b
Fig. 2.5  (a) A biopsy 
proven SCC with 
surrounding actinic 
damage. After 
pretreatment with 
5-FU, the area was 
considerably debulked 
for MMS. (b) The 
circle represents the 
SCC site

Table 2.5  Preoperative topical therapies as surgical adjuncts for NMSCs

5% Imiquimod 5% 5-Fluorouracil

Goal is to facilitate excision by reducing tumor load/
size and complete clearance is a fortuitous incident

Goal is to facilitate excision by reducing tumor load/size, 
and the patient should be aware of this

May be used to clean up actinic and in situ changes 
adjacent to invasive SCC or BCC, helping to better 
delineate the neoplasm

Dosing schedule is similar to treating superficial BCC 
as monotherapy

A wait of 2–4 weeks is encouraged before MMS or 
excision so inflammation may subside, and the 
excised tissue can be better evaluated histologically

Used if there is a contraindication to imiquimod for 
debulking of tumor

May be used to clean up actinic and in situ changes 
adjacent to invasive SCC or BCC, helping to better 
delineate the neoplasm

When treating invasive SCC, it is important to confirm the 
location prior to surgery since the skin lesions may at 
times appear to have clinically resolved, and post-excision 
tissue should include some clinically normal skin
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size [112]. Anecdotally, before imiquimod was 
available, the authors used 5-FU for the preop-
erative treatment of SCC. The logic behind this is 
that SCC often occurs in sun-damaged skin with 
a background and collision of actinic keratoses. 
The margins of SCC in situ and superficial forms 
of SCC can be difficult to differentiate from AK in 
the above described scenario. The authors found 
that often the entire SCC cleared with 5-FU use, 
but even when the SCC did not clear, a substan-
tial part of the AK and/or SCC in situ component 
resolved making the final surgery smaller and 
easier. It is important to confirm the location of 
the SCC, when using this approach, so that sur-
gery can be performed in the appropriate area 
and where more invasive SCC is suspected. The 
authors emphasize to patients that this is adjunc-
tive therapy, and surgery is recommended to 
ensure the tumor has been removed appropriately 
even if the lesion appears clinically removed.

�Intraoperative Topical Therapy

It has been reported that 30–47% of NMSCs 
located on the head and neck that are treated with 
electrodesiccation and curettage (ED&C) are 
associated with residual tumor [113–115].

It is the authors’ experience that using imiqui-
mod with curettage without electrodesiccation 
for nodular and/or superficial BCC patients may 
induce at least equivalent cure rates to curet-
tage and electrodesiccation with better cosmetic 
results [116]. In this study, 57 nodular and super-
ficial BCCs were curetted without electrodesic-
cation. Imiquimod 5% cream was then initiated 
once daily five times per week for 6 weeks. There 

were three investigators, one of whom started 
the cream at the time of surgery, one that started 
1  week after surgery, and one that waited for 
reepithelialization before therapy. The patients 
were evenly divided among all three approaches. 
At 1-year follow-up, 0 of the 57 BCCs treated 
had clinical recurrences. Cosmetic results were 
deemed to be very good to excellent and depicted 
superior cosmetic outcomes when compared 
to curettage and electrodesiccation [116]. See 
Table  2.6 for the authors’ approach. Figure  2.6 
compares the cosmetic results of curettage with 
electrodesiccation and curettage with imiqui-
mod cream. Patient satisfaction was much higher 
postoperatively when adding imiquimod rather 
than using electrodesiccation alone. The cost 
of combination therapy is a consideration when 
choosing the appropriate treatment modality. The 

Table 2.6  Intraoperative topical therapies as surgical 
adjuncts for NMSCs

Curettage followed by imiquimod may facilitate tumor 
clearance and improve overall cosmesis and cure rate

Curettage without electrodesiccation may serve to 
improve imiquimod penetration

Curettage without electrodesiccation is performed; then 
the patient waits for 1 week after curettage and is 
followed by imiquimod 5×/weekly on consecutive 
days for 4–6 weeks

The patient may return for a clinical evaluation 4 weeks 
after completing imiquimod to see if more topical 
therapy is needed

The same rules apply as if it were being used as 
monotherapy, performing a re-biopsy if the BCC 
appears to be present, or clinical observation if 
tumor presence or absence is ambiguous to interpret

This procedure is not recommended for SCCs, since 
they may portend more aggressive behavior unless 
the patient is deemed a better candidate for 
electrodesiccation and curettage

a bFig. 2.6  (a) Curettage 
with imiquimod 
consistently appears to 
induce pink, flat scars 
that tend to fade quickly. 
(b) Electrodesiccation 
and curettage may cause 
atrophic or hypertrophic 
cicatrices, depending on 
a patient’s skin type
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average cost of curettage and imiquimod cream 
together may be greater than treatment with exci-
sion if patients use each imiquimod packet only 
once [117]. In practice, most patients apply multi-
ple applications from each individual packet, which 
substantially decreases the cost of this treatment and, 
in many cases, can make it less expensive than exci-
sion since unused packets can be used to treat mul-
tiple lesion [117]. Another consideration is the cost  
for the procedure and mediation with insurance for 
coverage. One author’s approach is to either bill  
for the curettage alone or bill for an office visit 
and not the procedure; since the curettage does not 
require electrodessication, it does not need to be 
repeated three times, making it relatively easy to do.

�Postoperative Topical Therapy

There is scant data to prove if postoperative use 
of imiquimod or 5-FU prevents recurrence; how-
ever, in theory it would seem logical that use of 
these topicals may serve to benefit patients with 
tumors that have a high chance of recurrence. 
In addition, imiquimod or 5-FU treatment may 
address discontinuous growth patterns suscep-
tible to recurrence after surgery. It is our opin-
ion that imiquimod may facilitate the clearance 
of remaining tumor in high-risk lesions suc-
cessfully due to its unique immunomodulatory 
mechanism, and we use it in situations where the 
nature of the tumor is suggestive of a greater risk 
of recurrence, either because of the host status or 
presenting nature of the tumor.

�Unusual Situations/
Complications/Variations

�Problematic Areas

�Lips

Diclofenac is an FDA-approved treatment for AK 
lesions of the lip [57]. Cure rates with 90 days of 
diclofenac have been shown to be similar when 

applied to skin after a 30-day follow-up [118]. 
Furthermore, the tolerability profile of diclofenac 
would appear to lend itself well, especially when 
treatment decisions involve cosmetic appear-
ance during and subsequent to therapy [118]. An 
isolated study also illustrated that topical diclof-
enac after 6 weeks of therapy may improve this 
condition with minimal adverse events [119]. 
Nevertheless, the author’s experience is that 
diclofenac can still result in an occasional robust 
reaction or allergic contact dermatitis when used 
on the lips. It is also a slow process, which can 
affect patient compliance.

Topical 5-FU has been used to treat isolated 
lip AKs as well as diffuse actinic damage of 
the lower lip [120]. Although it produced con-
siderable temporary discomfort, final results in 
one study proved excellent, with recurrences in 
only 2 of 12 patients [120]. The mean length of 
therapy was 12 days of topical 5-FU application 
every other day up to once daily, and patients 
were clear up to an average of 22 months. Actinic 
cheilitis has also been treated with imiquimod 
three times weekly for 4–6 weeks [121]. All 15 
patients showed clinical clearing of their actinic 
damage at 4  weeks after discontinuation of 
imiquimod. Sixty percent of patients experienced 
a moderate to marked increased local reaction 
consisting of increased erythema, induration, 
erosions, or ulcerations, which in some cases 
continued through the period of therapy [121]. 
A recent 6-month follow-up study compared the 
efficacy of diclofenac, imiquimod, and IGM in 
30 patients with actinic cheilitis [122]. Greater 
clearance of lesions was achieved with imiqui-
mod than IGM or diclofenac (50% vs 40% vs 
20%, respectively).

The authors contend that topical therapies 
have an important role in the treatment of lip 
AKs and actinic cheilitis. Although topicals 
may result in uncomfortable side effects during 
treatment, they may help avoid more aggressive 
forms of therapy such as carbon dioxide laser 
ablation. In addition, topical therapies may 
“biologically image” and discern malignant 
lesions from more benign varieties, especially 
in this area at high risk for metastasis. These 
medications may obviate the need for biop-
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sies if clinical success ensues after their use. 
Nevertheless, patients have to be advised that 
effects such as swelling can persist for unpre-
dictable periods even after discontinuing use of 
the topical agent, and the reactions to therapy 
can be robust with any topical treatment. The 
authors’ suggested approach in this regard is 
described in Table 2.7.

�Eyelids

Eyelid BCCs have been treated with success 
with imiquimod on numerous occasions accord-

ing to smaller published studies [123–125]. 
We have treated two patients with eyelid mar-
gin lesions that have shown no recurrence at 
5 years. However, this is an off-label use and the 
safety profile would have to be further investi-
gated before we could advocate the regular use 
of imiquimod for eyelid lesions. Nevertheless, 
for the patient that refuses surgery or radiother-
apy, after a biopsy reveals a clinically removed 
nodular or superficial BCC, this can be a 
consideration.

Avoiding the use of 5-FU near the eye, espe-
cially the conjunctiva, may be wise since multiple 
cases of ectropion have been reported [126–128]. 

Table 2.7  Pearls for topical treatment of lip AKs/actinic cheilitis

5% imiquimod 5-Fluorouracil Diclofenac

Initially, twice weekly application is 
employed

5% formulation is used every other 
day and then increased gradually to 
daily after a week and, finally, 
twice daily after 2 weeks as 
tolerated

Applied every other day and 
gradually increased to daily as 
tolerated and stopped when 
reaction occurs

Careful and slow titration to daily 
treatment may be required if no 
evident reaction occurs after 
1–2 weeks

Once the patient develops a reaction, it 
is recommended the patient stay on 
that regimen or steps down to the 
prior dosing scheme to prevent a 
severe dermatitis and possibly 
subsequent discontinuation

Observation to differentiate 
response from contact 
dermatitis is important

If any type of response is 
experienced, then the patient is 
highly encouraged to continue 
with that schedule or the previous 
schedule

An antiviral agent may be prescribed 
to prevent a herpes labialis flare, if 
there is a history of HSV

An antiviral agent may be 
prescribed to prevent a herpes 
labialis flare, if there is a 
history of HSV

An antiviral agent may be prescribed 
to prevent a herpes labialis flare, 
if there is a history of HSV

Strong clinical suspicion for a more 
invasive process is imperative, 
especially if persistent after several 
treatment cycles

If no response with diclofenac or 
other topical medication, 
treatment is discontinued, and 
procedural therapy is 
recommended such as surgical 
excision or MMS

If lesion is persistent after several 
treatment cycles, suspect a more 
invasive process

If after 4 weeks of therapy there is no 
reaction, the topical agent can be 
switched to imiquimod or 
diclofenac

If after 4 weeks of therapy there is no 
reaction, the topical agent can be 
switched to 5-FU or diclofenac

If no response with either medication, 
treatment is discontinued, and 
procedural therapy is 
recommended such as surgical 
excision or MMS

If no response with either 
medication, treatment is 
discontinued, and procedural 
therapy is recommended such as 
surgical excision or MMS

Pretreatment lymph node examination 
is recommended as nodes can 
enlarge posttreatment secondary to 
inflammation
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Other ocular side effects include a transient kera-
titis, erythema, and irritation [129]. As a result, 
we do not promote the use of 5-FU on or near 
the conjunctival margin, medial, or lateral can-
thi. The degree of irritation may be exaggerated 
in these areas, and cicatricial ectropion has been 
reported [126].

�Penis

No randomized trials exist to determine the true 
value of imiquimod for Bowen’s disease of the 
penis. However, multiple cases treated with 
imiquimod have been reported with various 
dose regimens [130–132]. Bowenoid papulosis 
has been successfully treated with imiquimod, 
probably a testament to the medication’s antivi-
ral properties [133]. In some instances, a penec-
tomy may have been prevented with the use of 
topical imiquimod for an invasive SCC [134]. 
Our experience has been that topical imiqui-
mod has been moderately efficacious for SCC 
in situ lesions of the penis, including erythro-
plasia of Queyrat and bowenoid papulosis. We 
find that topical imiquimod, prior or subsequent 
to surgery, can be considered as an adjunct, 
although not FDA approved, for SCC in situ of 
the penis to minimize more invasive procedures 
that would not allow maximal sparing of tissue. 
However, patients need to be prepared for pos-
sible significant associated discomfort, swell-

ing, and irritation in the area. The authors do 
not advocate the use of imiquimod for invasive 
SCC of the penis because of the unknown risk 
of locoregional spread. Although Schroeder 
et  al. depicted complete resolution of SCC in 
situ of the penis, a case-by-case assessment 
should be made before any patient receives 
imiquimod as the sole treatment for SCC in situ 
of the penis [135].

�Basal Cell Nevus Syndrome

Imiquimod has been used to treat patients with 
Gorlin’s syndrome and/or multiple acquired 
BCCs with varying degrees of success. The 
BCCs described in these studies were usually 
not only superficial but also included nodular 
and morpheaform types [136–139]. The authors 
have had success with several patients with a 
similar presentation, and often some lesions 
will respond while others do not, so patients 
need to be advised of this and monitored 
closely. Nevertheless, our experience is that 
imiquimod has been useful in decreasing the 
extent of surgery necessary for these patients, 
especially if used early when lesions are first 
clinically noticed to be developing. Patients 
with this disorder become very adept at identi-
fying these early lesions (Fig. 2.7).

a b

Fig. 2.7  (a) Multiple acquired superficial BCCs of the 
left posterior shoulder. These BCCs resolved after imiqui-
mod 5×/weekly application for 6 weeks. (b) The residual 

pink, flat scar may erroneously cause false-positive read-
ings. We recommend close follow-up and observe for 
recurrence. These pink areas usually fade with time
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�Transplant Patients

NMSCs are one of the major causes of morbid-
ity after organ transplantation [140]. This immu-
nosuppressed population chiefly includes organ 
transplantation recipients but may include any 
patient that may be undergoing chemotherapy for 
various reasons (i.e., lymphoma). Of all NMSCs, 
SCC is the predominant type with a 65- to 100-
fold increased incidence in transplant recipi-
ents compared to the general population [141]. 
Therefore, although the exact progression rate 
of a single actinic keratosis in this patient popu-
lation is unknown, thorough treatment of these 
lesions is warranted [142].

A 2018 systematic review of eight random-
ized controlled trials evaluating 242 organ 
transplant recipients demonstrated complete 
clearance rates of actinic keratoses in patients 
treated with imiquimod (27.5–62.1%), diclofe-
nac (41%), and 5-FU (11%) [143]. Combination 
therapy of imiquimod and topical 5-FU has 
also shown clinical efficacy in an open-label 
study [144]. However, consulting with the trans-
plant physician, when contemplating imiqui-
mod therapy in transplant patients, is advisable 
since there is controversy regarding immune-
enhancing therapies in the setting of therapeutic 
immunosuppression.

�Delayed Mohs Micrographic 
Surgery

For surgical candidates with BCCs whose MMS 
procedure is delayed (i.e., scheduling conflicts, 
travel, insurance issues), the authors employ 
imiquimod or 5-FU during the waiting period 
(Table 2.8). The authors treat SCCs in a similar 
manner with some reservation, depending on the 
characteristic of the tumor. Although NMSCs are 
slowly evolving tumors, we feel that the benefits 
of treating with imiquimod outweigh the alterna-
tive of doing nothing during the treatment delay, 
especially when the length of delay is unclear. The 
behavior of untreated NMSCs may be unpredict-

able and pose potential risk of increasing in size 
or worse. When the patient is ready for MMS, 
the authors observe for residual disease and often 
find the tumor has considerably decreased in size 
or even cleared. Of course, it is important to take 
either good photographs or measurements using 
skin landmarks to accurately assess the tumor 
location posttreatment.

�The Skip Area Controversy

An issue often raised by physicians is whether 
skip areas will occur after presurgical treat-
ment with imiquimod or 5-FU.  In other words, 
can the topical therapy destroy only parts of the 
tumor so as to make it appear clinically resolved, 
when in fact, it is now broken up into subclini-
cal islands of tumor? To answer this question, the 
authors treated 72 BCCs, in a randomized, dou-
ble-blind controlled fashion, with imiquimod, 
then performed MMS, followed by posttreat-
ment biopsies. Note that this was obtained from 
unpublished data because the evaluation of the 
tissue, from skip areas, was not deemed to have 
been part of the initial intent to treat analysis; see 
reference [145]. The biopsies and MMS were 
performed regardless of whether tumor appeared 
clinically resolved posttreatment. Accuracy, of 
the biopsies and MMS, was established through 
the use of pretreatment plastic templates local-
izing the anatomic sites and tattooing of the 
treatment site. In this double-blind, randomized, 

Table 2.8  Pearls for using topical therapies when MMS 
is delayed

Patients with scheduling conflicts, travel, or insurance 
issues may use either topical agent in the same 
manner as recommended for preoperative use until 
they can return for surgery

When the patient is ready for surgery, careful 
inspection for residual disease is performed using 
the prior confirmation of the pretreatment lesion site 
by photograph and/or measurements

Even when the tumor appears to be cleared, a frozen 
biopsy may be helpful on the day of MMS to 
confirm tumor removal. MMS or surgery is 
advisable for invasive SCC depending on location 
and tumor characteristics
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placebo-controlled trial, there was no statistically 
significant increase in skip areas in the treatment 
versus placebo arm. Five skip areas were iden-
tified in the placebo group, and one skip area 
was noted in the imiquimod arm. Thus, there 
does not seem to be any greater risk of leaving 
behind untreated BCC by topical pretreatment 
prior to surgery. The authors have not performed 
a similar study with 5-FU in the pretreatment 
of SCC. However, an unpublished QI review of 
more than 40 patients, treated by the authors in 
this manner, did not reveal any higher incidence 
of recurrence or complications with SCC tumor 
pretreatment with 5-FU prior to surgery.

�Summary

Topical therapies, including immunomodula-
tors, provide a useful addition to the list of agents 
used to treat skin cancers, and it behooves the 
physician to be conversant with their modes of 
action. Their value lies not just as monotherapy 
or combination therapy but also as adjuncts either 
before, during, or post-surgery. As the incidence 
of NMSC continues to rise, further advances can 
be expected in the use of topical therapies for the 
treatment of NMSC.

References

	 1.	Desai T, Chen CL, Desai A, et al. Basic pharmacol-
ogy of topical imiquimod, 5-fluorouracil, and diclof-
enac for the dermatologic surgeon. Dermatol Surg. 
2012;38:97–103.

	 2.	Schon MP, Schon M. TLR7 and TLR8 as targets in 
cancer therapy. Oncogene. 2008;27(2):190–9.

	 3.	Barnetson RC, Satchell A, Zhuang L, et al. Imiquimod 
induced regression of clinically diagnosed superficial 
basal cell carcinoma is associated with early infil-
tration by CD4 T cells and dendritic cells. Clin Exp 
Dermatol. 2007;29:639–43.

	 4.	Wolf IH, Kodama K, Cerroni L, et  al. Nature of 
inflammatory infiltrate in superficial cutaneous malig-
nancies during topical imiquimod treatment. Am J 
Dermatopathol. 2007;29(3):237–41.

	 5.	Stary G, Bangert C, Tauber M, et  al. Tumoricidal 
activity of TLR7/8-activated inflammatory dendritic 
cells. J Exp Med. 2007;204(6):1441–51.

	 6.	Wolverton SE.  Comprehensive dermatologic drug 
therapy. 3rd ed. Philadelphia: Saunders Elsevier; 2012.

	 7.	Medonca CO, Yates VM. Permanent facial hypopig-
mentation following treatment with imiquimod 
cream. Clin Exp Dermatol. 2006;31:721.

	 8.	Al-Dujaili Z, Hsu S.  Imiquimod-induced vitiligo. 
Dermatol Online J. 2007;13(2):10.

	 9.	Brown T, Zirvi M, Cotsarelis G, et  al. Vitiligo-
like hypopigmentation associated with imiquimod 
treatment of genital warts. J Am Acad Dermatol. 
2005;52(4):715–6.

	10.	Senel E, Seckin D.  Imiquimod-induced vitiligo-like 
depigmentation. Indian J Dermatol Venereol Leprol. 
2007;73(6):423.

	11.	Stefanki C, Nicolaidu E, Hadjivassilou M, et  al. 
Imiquimod-induced vitiligo in a patient with genital 
warts. J Eur Acad Dermatol Venereol. 2006;20(6):755–6.

	12.	Campagne G, Roca M, Martinez A. Successful treat-
ment of a high-grade intraepithelial neoplasia with 
imiquimod, with vulvar pemphigus as a side effect. 
Eur J Obstet Gynecol Reprod Biol. 2003;109:224–7.

	13.	Chakrabarty AK, Mraz S, Geisse JK, et al. Aphthous 
ulcers associated with imiquimod and the treatment 
of actinic cheilitis. J Am Acad Dermatol. 2005;52(2 
Suppl 1):35–7.

	14.	Lin R, Ladd DJ Jr, Powell DJ, et al. Localized pem-
phigus foliaceus induced by topical imiquimod treat-
ment. Arch Dermatol. 2004;140(7):889–90.

	15.	Mashiah J, Brenner S.  Possible mechanisms in the 
induction of pemphigus foliaceus by topical imiqui-
mod treatment. Arch Dermatol. 2005;141(7):908–9.

	16.	Marty CL, Randle HW, Walsh JS.  Eruptive epider-
moid cysts resulting from treatment with imiquimod. 
Dermatol Surg. 2005;31(7 Pt 1):780–3.

	17.	McQuillan O, Higgins SP. Acute urinary retention fol-
lowing self-treatment of genital warts with imiquimod 
5% cream. Sex Transm Infect. 2004;80(5):419–20.

	18.	Fanti PA, Dika E, Vaccari S, et al. Generalized pso-
riasis induced by topical treatment of actinic keratosis 
with imiquimod. Int J Dermatol. 2006;45(12):1464–5.

	19.	Gilliet M, Conrad C, Geiges M, et al. Psoriasis trig-
gered by toll-like receptor 7 agonist imiquimod in the 
presence of dermal plasmacytoid dendritic cell pre-
cursors. Arch Dermatol. 2004;140(12):1490–5.

	20.	Rajan N, Langtry JA.  Generalized exacerbation of 
psoriasis associated with imiquimod cream treat-
ment of superficial basal cell carcinomas. Clin Exp 
Dermatol. 2006;31(1):140–1.

	21.	Benson E.  Imiquimod: potential risk of an immu-
nostimulant. Australas J Dermatol. 2004;45(2): 
123–4.

	22.	Taylor CL, Maslen M, Kapembwa M.  A case of 
severe eczema following use of imiquimod 5% cream. 
Sex Transm Infect. 2006;82(3):227–8.

	23.	Hanger C, Dalrymple J, Hepburn D.  Systemic 
side effects from topical imiquimod. N Z Med J. 
2005;118(1223):1–4.

	24.	Patel VM, Schwartz RA, Lambert CL.  Safety of 
topical medications in pregnancy. J Drugs Dermatol. 
2016;15(7):830–4.

R. R. Winkelmann et al.



27

	25.	Farrar CW, Bell HK, King CM. Allergic contact der-
matitis from propylene glycol in Efudix®. Contact 
Dermatitis. 2003;48:345.

	26.	Meijer BUGA, de Waard-van der Spek FB. Allergic 
contact dermatitis because of topical use of 5-fluo-
rouracil (Efudix® cream). Contact Dermatitis. 
2007;57:58–60.

	27.	Johnson MR, Hageboutros A, Wang K, et  al. Life 
threatening toxicity in a dihydropyrimidine dehydro-
genase-deficient patient after treatment with topical 
5-fluorouracil. Clin Cancer Res. 1999;5:2006–11.

	28.	Fecker LF, Stockfleth E, Nindl I, et  al. The role of 
apoptosis in therapy and prophylaxis of epithelial 
tumours by nonsteroidal anti-inflammatory drugs 
(NSAIDS). Br J Dermatol. 2007;156(Suppl 3):25–33.

	29.	Kerr OA, Kavanagh G, Horn H.  Allergic contact 
dermatitis from topical diclofenac in Solaraze gel. 
Contact Dermatitis. 2002;47(3):175.

	30.	Kleyn CE, Bharati A, King CM.  Contact dermatitis 
from 3 different allergens in Solaraze® gel. Contact 
Dermatitis. 2004;51(4):215–6.

	31.	Kowalzick L, Ziegler H. Photoallergic contact derma-
titis from topical diclofenac in Solaraze gel. Contact 
Dermatitis. 2006;54(6):348–9.

	32.	Lebwohl M, Shumack S, Gold LS, et  al. Long-
term follow-up study of ingenol mebutate gel for 
the treatment of actinic keratoses. JAMA Dermatol. 
2013;149:666–70.

	33.	Lebwohl M, Swanson N, Anderson LL, et al. Ingenol 
mebutate gel for actinic keratosis. N Engl J Med. 
2012;366:1010–9.

	34.	Rosen RH, Gupta AK, Tyring SK. Dual mechanism 
of action of ingenol mebutate gel for topical treatment 
of actinic keratoses: rapid lesion necrosis followed 
by lesion-specific immune response. J Am Acad 
Dermatol. 2012;66:486–93.

	35.	Amini S, Viera MH, Valins W, et al. Nonsurgical inno-
vations in the treatment of nonmelanoma skin cancer. 
J Clin Aesthet Dermatol. 2010;3:20–34.

	36.	Fallen R, Gooderham M. Ingenol mebutate: an intro-
duction. Skin Therapy Lett. 2012;17:1–3.

	37.	Dosik JS, Damstra M, Udell C, et al. Evaluation of the 
skin sensitization, photoirritation, and photoallergic 
potential of ingenol mebutate in healthy volunteers. J 
Clin Aesthet Dermatol. 2014;7(4):35–42.

	38.	Fidler B, Goldberg T. Ingenol mebutate gel (picato): 
a novel agent for the treatment of actinic keratoses. 
Pharm Ther. 2014;39(1):40–6.

	39.	Ridky TW.  Nonmelanoma skin cancer. J Am Acad 
Dermatol. 2007;57(3):484–502.

	40.	Alomar A, Bichel J, McRae S.  Vehicle-controlled, 
randomized, double-blind study to assess safety and 
efficacy of imiquimod 5% cream applied once daily 
3 days per week in one or two courses of treatment 
of actinic keratoses on the head. Br J Dermatol. 
2007;157:133–41.

	41.	Jorizzo J, Dinehart S, Matheson R, et  al. Vehicle 
controlled, double blind, randomized study of 
imiquimod 5% cream applied 3 days per week in one 
or two courses of treatment for actinic keratoses on 
the head. J Am Acad Dermatol. 2007;57(2):265–8.

	42.	Hadley G, Derry S, Moore R. Imiquimod for actinic 
keratosis: systematic review and meta-analysis. J 
Invest Dermatol. 2006;126:1251–5.

	43.	Korman N, Moy R, Ling M, et  al. Dosing with 5% 
imiquimod cream 3 times per week for the treatment of 
actinic keratosis. Arch Dermatol. 2005;141:467–73.

	44.	Lebwohl M, Dinehart S, Whiting D, et al. Imiquimod 
5% cream for the treatment of actinic keratosis: 
results from two phase III, randomized, double-blind, 
parallel group, vehicle-controlled trials. J Am Acad 
Dermatol. 2004;50(5):714–21.

	45.	Persuad AN, Shamuelova E, Sherer D, et  al. 
Clinical effect of imiquimod 5% cream in the treat-
ment of actinic keratosis. J Am Acad Dermatol. 
2002;47(4):553–6.

	46.	Salasche SJ, Levine N, Morrison L. Cycle therapy of 
actinic keratoses of the face and scalp with 5% topi-
cal imiquimod cream: an open-label trial. J Am Acad 
Dermatol. 2002;47(4):571–7.

	47.	Stockfleth E, Meyer T, Benninghoff B, et al. A ran-
domized, double blind, vehicle-controlled study 
to assess 5% imiquimod cream for the treatment 
of multiple actinic keratoses. Arch Dermatol. 
2002;138:1498–502.

	48.	Szeimes R, Gerritsen MJ, Gupta G, et al. Imiquimod 
5% cream for the treatment of actinic keratosis: 
results from a phase III, randomized, double-blind, 
vehicle-controlled, clinical trial with histology. J Am 
Acad Dermatol. 2004;51(4):547–55.

	49.	Gupta AK, Weiss JS, Jorizzo JL. 5-fluorouracil 
0.5% cream for multiple actinic or solar keratoses 
of the face and anterior scalp. Skin Therapy Lett. 
2001;6(9):1–4.

	50.	Jury CS, Ramraka-Jones VS, Gudi V, et  al. A ran-
domized trial of topical 5% 5-fluorouracil (Efudix 
cream) in the treatment of actinic keratoses com-
paring daily with weekly treatment. Br J Dermatol. 
2005;153(4):808–10.

	51.	Loven K, Stein L, Furst K, et  al. Evaluation of the 
efficacy and tolerability of 0.5% fluorouracil cream 
and 5% fluorouracil cream applied to each side of 
the face in patients with actinic keratosis. Clin Ther. 
2002;24(6):990–1000.

	52.	Robbins P.  Pulse therapy with 5-FU in eradicating 
actinic keratoses with less than recommended dosage. 
J Drugs Dermatol. 2002;1:25–30.

	53.	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):22–9.

	54.	Fariba I, Ali A, Hossein SA, et  al. Efficacy of 3% 
diclofenac gel for the treatment of actinic keratoses: 
a randomized, double-blind, placebo controlled study. 
Indian J Dermatol Venereol Leprol. 2006;72(5): 
346–9.

	55.	Gebauer K, Brown P, Varigos G. Topical diclofenac 
in hyaluronan gel for the treatment of solar keratoses. 
Australas J Dermatol. 2003;44(1):40–3.

	56.	Nelson C, Rigel D, Smith S, et  al. Phase IV, open-
label assessment of the treatment of actinic keratosis 
with 3.0% diclofenac sodium topical gel (Solaraze). J 
Drugs Dermatol. 2004;3(4):401–7.

2  Topical Therapies for Nonmelanoma Skin Cancers



28

	57.	Pirard D, Vereecken P, Melot C, et al. Three percent 
diclofenac in 2.5% hyaluron gel in the treatment of 
actinic keratoses: a meta-analysis of the recent stud-
ies. Arch Dermatol Res. 2005;297(5):185–9.

	58.	Rivers JK, Arlette J, Shear N, et  al. Topical 
treatment of actinic keratoses with 3.0% 
diclofenac in 2.5% hyaluronan gel. Br J Dermatol. 
2002;146(1):94–100.

	59.	Gupta AK, Paquet M. Ingenol mebutate: a promising 
treatment for actinic keratoses and nonmelanoma skin 
cancers. J Cutan Med Surg. 2013;17(3):173–9.

	60.	Anderson L, Schmieder GJ, Werschler WP, et  al. 
Randomized, double-blind, double-dummy, vehicle-
controlled study of ingenol mebutate gel 0.025% and 
0.05% for actinic keratosis. J Am Acad Dermatol. 
2009;60(6):934–43.

	61.	Siller G, Gebauer K, Welburn P, et  al. PEP005 
(ingenol mebutate) gel, a novel agent for the treat-
ment of actinic keratosis: results of a randomized, 
double-blind, vehicle- controlled, multicentre, phase 
IIa study. Australas J Dermatol. 2009;50(1):16–22.

	62.	Martin G, Swanson N. Clinical findings using ingenol 
mebutate gel to treat actinic keratoses. J Am Acad 
Dermatol. 2013;68(1 Suppl 1):S39–48.

	63.	Krawthcenko N, Roewert-Huber J, Ulrich M, et al. A 
randomized study of topical 5% imiquimod vs. topi-
cal 5-fluorouracil vs cryosurgery in immunocompetent 
patients with actinic keratoses: a comparison of clini-
cal and histological outcomes including 1 year follow 
up. Br J Dermatol. 2007;157(Suppl 2):34–40.

	64.	Tanghetti E, Werschler WP. Comparison of 5% 5-flu-
orouracil cream and 5% imiquimod cream in the man-
agement of actinic keratoses on the face and scalp. J 
Drugs Dermatol. 2007;6(2):144–7.

	65.	Gupta AK, Davey V, Mcphail H.  Evaluation of the 
effectiveness of imiquimod and 5-fluorouracil for 
the treatment of actinic keratosis: critical review and 
meta-analysis of efficacy studies. J Cutan Med Surg. 
2005;9(5):209–14.

	66.	Neugebauer R, Levandoski KA, Zhu Z, et al. A real-
world, community-based cohort study comparing the 
effectiveness of topical fluorouracil versus imiqui-
mod for the treatment of actinic keratosis. J Am Acad 
Dermatol. 2018;78(4):710–6.

	67.	Price NM. The treatment of actinic keratoses with a 
combination of 5-fluorouracil and imiquimod creams. 
J Drugs Dermatol. 2007;6(8):778–81.

	68.	Demehri S, Turkoz A, Manivasagam S, et al. Elevated 
epidermal thymic stromal lymphopoietin levels estab-
lish an antitumor environment in the skin. Cancer 
Cell. 2012;22(4):494–505.

	69.	 Ito K, Koga M, Shibayama Y, et  al. Proactive treat-
ment with calcipotriol reduces recurrence of plaque 
psoriasis. J Dermatol. 2016;43(4):402–5.

	70.	Cunningham TJ, Tabacchi M, Eliane JP, et  al. 
Randomized trial of calcipotriol with 5-fluoroura-
cil for skin cancer precursor immunotherapy. J Clin 
Invest. 2017;127(1):106–16.

	 71.	Micali G, Lacarrubba F, Nasca MR, et  al. 
Topical pharmacotherapy for skin cancer: part I. 

Pharmacology. J Am Acad Dermatol. 2014;70(6): 
965.e1–12.

	 72.	Seckin D, Cerman AA, Yildiz A, et  al. Can topi-
cal calcipotriol be a treatment alternative in actinic 
keratoses? A preliminary report. J Drugs Dermatol. 
2009;8(5):451–4.

	 73.	Jorizzo J, Weiss J, Furst K, et al. Effect of a 1-week 
treatment with 0.5% topical fluorouracil on occur-
rence of actinic keratosis after cryosurgery: a ran-
domized, vehicle-controlled clinical trial. Arch 
Dermatol. 2004;140(7):813–6.

	 74.	Jorizzo J, Weiss J, Vamvakias G.  One-week treat-
ment with 0.5% fluorouracil cream prior to cryo-
surgery in patients with actinic keratoses: a double 
blind, vehicle-controlled, long-term study. J Drugs 
Dermatol. 2006;5(2):133–9.

	 75.	Berlin J, Rigel D. A prospective double-arm, mul-
ticenter, open-label phase IV evaluation of the use 
of diclofenac sodium 3% gel in the treatment of 
AK lesions post-cryosurgery. J Am Acad Dermatol. 
2007;56(2):AB147. P2303 poster presentation.

	 76.	Pasquali P, Sequrado-Miravalles G, Gonzalez 
S.  Sequential treatment of actinic keratosis 
with cryotherapy and ingenol mebutate: reflec-
tance confocal microscopy monitoring of effi-
cacy and local skin reaction. Int J Dermatol. 
2018;57(10):1178–81.

	 77.	MacFarlane DF, El Tal AK.  Cryoimmunotherapy: 
superficial basal cell cancer and squamous cell 
carcinoma in situ treated with liquid nitro-
gen followed by imiquimod. Arch Dermatol. 
2011;147(11):1326–7.

	 78.	Vale SM, Hill D, Feldman SR. Pharmacoeconomic 
considerations in treating actinic keratosis: an 
update. Pharmacoeconomics. 2017;10(10):28–33.

	 79.	 Imiquimod [package insert]. Bristol, TN: Bristol 
Pharmaceuticals, LLC; 2010.

	 80.	Chitwood K, Etzkorn J, Cohen G.  Topical and 
intralesional treatment of nonmelanoma skin can-
cer: efficacy and cost comparisons. Dermatol Surg. 
2013;39(9):1306–16.

	 81.	Collins A, Savas J, Doerfler L.  Nonsurgical treat-
ments for nonmelanoma skin cancer. Dermatol Clin. 
2019;37(4):435–41.

	 82.	Ezughah FI, Dawe RS, Ibbotson SH, et al. A random-
ized parallel study to assess the safety and efficacy 
of two different dosing regimens of 5% imiquimod 
in the treatment of superficial basal cell carcinoma. J 
Dermatolog Treat. 2008;19:111–7.

	 83.	Geisse J, Caro I, Lindholm K, et al. Imiquimod 5% 
cream for the treatment of superficial basal cell car-
cinoma: results from two phase III, randomized, 
vehicle-controlled studies. J Am Acad Dermatol. 
2004;50:722–33.

	 84.	Marks R, Gebauer K, Shumack S, et al. Imiquimod 
5% cream in the treatment of superficial basal cell 
carcinoma: results of a multicenter 6- week dose–
response trial. J Am Acad Dermatol. 2001;44:807–13.

	 85.	Schiessl C, Wolber C, Tauber M, et al. Treatment of 
all basal cell carcinoma variants including large and 

R. R. Winkelmann et al.



29

high-risk lesions with 5% imiquimod cream: histo-
logical and clinical changes, outcome, and follow-
up. J Drugs Dermatol. 2007;6:507–13.

	 86.	Schulze HJ, Cribier B, Requena L, et al. Imiquimod 
5% cream for the treatment of superficial basal cell 
carcinoma: results from a randomized vehicle-con-
trolled phase III study in Europe. Br J Dermatol. 
2005;152:939–47.

	 87.	Alessi SS, Sanches JA, Oliveira WR, et al. Treatment 
of cutaneous tumors with topical 5% imiquimod 
cream. Clinics (Sao Paulo). 2009;64:961–6.

	 88.	Warshauer E, Warshauer BL.  Clearance of basal 
cell and superficial squamous cell carcinomas 
after imiquimod therapy. J Drugs Dermatol. 
2008;7(5):447–51.

	 89.	Peris K, Micantonio T, Fargnoli MC, et  al. 
Imiquimod 5% cream in the treatment of Bowen’s 
disease and invasive squamous cell carcinoma. J Am 
Acad Dermatol. 2006;55(2):324–7.

	 90.	Sterry W, Ruzicka T, Herrera E, et al. Imiquimod 5% 
cream for the treatment of superficial and nodular 
basal cell carcinoma: randomized studies comparing 
low-frequency dosing with and without occlusion. 
Br J Dermatol. 2002;147:1227–36.

	 91.	Ruiz-Villaverde R, Sanchez-Cano D, Burkhardt-
Perez P.  Superficial basal cell carcinoma treated 
with imiquimod 5% topical cream for a 4-week 
period: a case series. J Eur Acad Dermatol Venereol. 
2009;23:828–31.

	 92.	Quirk C, Gebauer K, De’Ambrosis B, et al. Sustained 
clearance of superficial basal cell carcinomas treated 
with imiquimod cream 5%: results of a prospective 
5-year study. Cutis. 2010;85:318–24.

	 93.	Gollnick H, Barona CG, Frank RG, et al. Recurrence 
rate of superficial basal cell carcinoma following 
treatment with imiquimod 5% cream: conclusion of 
a 5-year long-term follow-up study in Europe. Eur J 
Dermatol. 2008;18:677–82.

	 94.	Vun Y, Siller G. Use of 5% imiquimod cream in the 
treatment of facial basal cell carcinoma: a 3-year 
retrospective follow-up study. Australas J Dermatol. 
2006;47:169–71.

	 95.	Eigentler TK, Kamin A, Weide BM, et al. A phase 
III, randomized, open label study to evaluate the 
safety and efficacy of imiquimod 5% cream applied 
thrice weekly for 8 and 12 weeks in the treatment of 
low-risk nodular basal cell carcinoma. J Am Acad 
Dermatol. 2007;57(4):616–21.

	 96.	Huber A, Huber JD, Skinner RB, et  al. Topical 
imiquimod treatment for nodular basal cell car-
cinomas: an open label series. Dermatol Surg. 
2004;30:429–30.

	 97.	Shumack S, Robinson J, Kossard S, et al. Efficacy 
of topical 5% imiquimod cream for the treatment 
of nodular basal cell carcinoma. Arch Dermatol. 
2002;138:1165–71.

	 98.	Torres A, Niemeyer A, Berkes B, et al. 5% imiqui-
mod cream and reflectance-mode confocal micros-
copy as adjunct modalities to Mohs micrographic 
surgery for treatment of basal cell carcinoma. 
Dermatol Surg. 2004;30(12 Pt 1):1462–9.

	 99.	Gross K, Kircik L. 5% 5-fluorouracil cream for 
the treatment of small superficial basal cell car-
cinoma: efficacy, tolerability, cosmetic outcome, 
and patient satisfaction. Dermatol Surg. 2007;33: 
433–9.

	100.	Smitha P, Raghavendra R, Sripathi H, et  al. 
Successful use of imiquimod 5% cream in Bowen’s 
disease. Indian J Dermatol Venereol Leprol. 
2007;73(6):423–5.

	101.	Love WE, Bernhard JD, Bordeux JS. Topical imiqui-
mod or fluorouracil therapy for basal and squamous 
cell carcinoma: a systematic review. Arch Dermatol. 
2009;15:1431–8.

	102.	Siller G, Rosen R, Freeman M, et  al. PEP005 
(ingenol mebutate) gel for the topical treatment of 
superficial basal cell carcinoma: results of a random-
ized con- trol phase IIa trial. Australas J Dermatol. 
2010;51:99–105.

	103.	Brinkhuizen T, Frencken KJ, Nelemans PJ, et  al. 
The effect of topical diclofenac 3% and calcitriol 
3 mg/g on superficial basal cell carcinoma (sBCC) 
and nodular basal cell carcinoma (nBCC): a phase 
II, randomized controlled trial. J Am Acad Dermatol. 
2016;75(1):126–34.

	104.	Dika E, Fanti PA, Lambertini M, et  al. Cutaneous 
squamous cell carcinoma progression during imiqui-
mod treatment. J Am Acad Dermatol. 2018;79(1): 
e11–2.

	105.	“5-fluorouracil” www.drugs.com, last updated June, 
29, 2020.

	106.	Drew BA, Karia PS, Liang CA, et  al. Treatment 
patterns, outcomes, and patient satisfaction of pri-
mary epidermally limited nonmelanoma skin cancer. 
Dermatol Surg. 2017;43(12):1423–30.

	107.	Que SKT, Zwald FO, Schmults CD.  Cutaneous 
squamous cell carcinoma: management of advanced 
and high-stage tumors. J Am Acad Dermatol. 
2018;78(2):249–61.

	108.	Dawe SA, Salisbury JR, Higgins E.  Two cases of 
Bowen’s disease successfully treated topically with 
3% diclofenac in 2.5% hyaluronan gel. Clin Exp 
Dermatol. 2005;30:712–3.

	109.	Patel MJ, Stockfleth E. Does progression from actinic 
keratosis and Bowen’s disease end with treatment: 
diclofenac 3% gel, an old drug in a new environment? 
Br J Dermatol. 2007;156(Suppl 3):53–6.

	110.	Ondo AL, Mings SM, Pestak RM, et al. Topical combi-
nation therapy for cutaneous squamous cell carcinoma 
in situ with 5-fluorouracil cream and imiquimod cream 
in patients who have failed topical monotherapy. J Am 
Acad Dermatol. 2006;55(6):1092–4.

	111.	Thissen MR, Kuijpers DI, Krekis GA. Local immune 
modulator (imiquimod 5% cream) as adjuvant treat-
ment after incomplete Mohs micrographic surgery 
for large, mixed type basal cell carcinoma: a report 
of 3 cases. J Drugs Dermatol. 2006;5(5):461–4.

	112.	Costrales-Alvarez C, et al. Topical imiquimod 5% as 
an alternative therapy in periocular basal cell carci-
noma in two patients with surgical contraindication. 
Arch Soc Esp Oftalmol. 2017;92(2):93–6.

2  Topical Therapies for Nonmelanoma Skin Cancers

http://www.drugs.com


30

	113.	Salasche SJ. Curettage and electrodessication in the 
treatment of midfacial basal cell epithelioma. J Am 
Acad Dermatol. 1983;8:496–503.

	114.	Silverman MK, Kopf AW, Gladstein AH, et  al. 
Recurrence rates of treated basal cell carcino-
mas, part 4: x-ray therapy. J Dermatol Surg Oncol. 
1992;18:549–54.

	115.	Suhge d’Aubermont PC, Bennett RG.  Failure of 
curettage and electrodessication for removal of basal 
cell carcinoma. Arch Dermatol. 1984;120:1456–60.

	116.	Rigel DS, Torres AM, Ely H. Imiquimod 5% cream 
following curettage without electrodessication for 
basal cell carcinoma: preliminary report. J Drugs 
Dermatol. 2008;7(Suppl 1):15–6.

	117.	Neville JA, Williford PM, Jorizzo JL.  Pilot study 
using topical imiquimod 5% cream in the treatment 
of nodular basal cell carcinoma after initial treatment 
with curettage. J Drugs Dermatol. 2007;6(9):910–4.

	118.	Nelson CG, Spencer J, Nelson CG Jr. A single-arm, 
open label efficacy and tolerability study of diclof-
enac sodium 3% gel for the treatment of actinic kera-
tosis of the upper and lower lip. J Drugs Dermatol. 
2007;6(7):712–7.

	119.	Ulrich C, Forschner T, Ulrich M, et al. Management 
of actinic cheilitis using diclofenac 3% gel: a report 
of six cases. Br J Dermatol. 2007;156(Suppl 3):43–6.

	120.	Epstein E. Treatment of lip keratoses (actinic chei-
litis) with topical fluorouracil. Arch Dermatol. 
1977;113:906–8.

	121.	Smith KJ, Germain M, Yeager J, et al. Topical 5% 
imiquimod for the therapy of actinic cheilitis. J Am 
Acad Dermatol. 2002;47(4):497–501.

	122.	Huseion-ElAhmed H, Almazan-Fernandez FM, 
Huseion-ElAhmed S.  Ingenol mebutate versus 
imiquimod versus diclofenac for actinic cheili-
tis: a 6-month follow-up clinical study. Clin Exp 
Dermatol. 2018;44(2):231–4.

	123.	Biasi MA, Giammaria D, Balestrazzi 
E.  Immunotherapy with imiquimod 5% cream 
for eyelid nodular basal cell carcinoma. Am J 
Ophthalmol. 2005;140(6):1136–9.

	124.	Choontanom R, Thanos S, Busse H, et al. Treatment 
of basal cell carcinoma of the eyelids with 5% topi-
cal imiquimod: a 3-year follow-up study. Graefes 
Arch Clin Exp Ophthalmol. 2007;245:1217–20.

	125.	Leppala J, Kaarniranta K, Uuusitalo H, et  al. 
Imiquimod in the treatment of eyelid basal cell carci-
noma. Acta Ophthalmol Scand. 2007;85(5):566–8.

	126.	Galentine P, Sloas H, Hargett N, et al. Bilateral cica-
tricial ectropion following topical administration of 
5-fluorouracil. Ann Ophthalmol. 1981;13(5):575–7.

	127.	Hecker D, Hacker SM, Ramos-Caro FA, et  al. 
Temporary ectropion due to topical fluorouracil. 
Cutis. 1994;53(3):137–8.

	128.	Lewis JE. Temporary ectropion due to topical fluoro-
uracil. Int J Dermatol. 1997;36(1):79.

	129.	Poothullil AM, Colby KA.  Topical medical thera-
pies for ocular surface tumors. Semin Ophthalmol. 
2006;21(3):161–9.

	130.	Danielsen AG, Sand C, Weisman K.  Treatment 
of Bowen’s disease of the penis with imiquimod 

5% cream. Clin Exp Dermatol. 2003;28(Suppl 
1):7–9.

	131.	Micali G, Nasca MR, Tedeschi A. Topical treatment 
of intraepithelial penile carcinoma with imiquimod. 
Clin Exp Dermatol. 2003;28(Suppl 1):4–6.

	132.	Orengo I, Rosen T, Guill C. Treatment of squamous 
cell carcinoma in situ of the penis with 5% imiqui-
mod cream: a case report. J Am Acad Dermatol. 
2002;47(4):225–8.

	133.	Goorney BP, Polori R. A case of bowenoid papulosis 
of the penis successfully treated with topical imiqui-
mod cream 5%. Int J STD AIDS. 2004;15(12): 
833–5.

	134.	Bernstein DI, Spruance SL, Arora SS, et  al. 
Evaluation of imiquimod 5% cream to modify the 
natural history of herpes labialis: a pilot study. Clin 
Infect Dis. 2005;41(6):808–14.

	135.	Schroeder TL, Sengelmann RD.  Squamous cell 
carcinoma in situ of the penis successfully treated 
with imiquimod 5% cream. J Am Acad Dermatol. 
2002;46(4):545–8.

	136.	Ferreres JR, Macaya A, Jucgla A, et al. Hundreds of 
basal cell carcinomas in a Gorlin-Goltz syndrome 
patient cured with imiquimod 5% cream. J Eur Acad 
Dermatol Venereol. 2006;20(7):877–8.

	137.	Micali G, Lacarrubba F, Nasca MR, et al. The use of 
imiquimod 5% cream for the treatment of basal cell 
carcinoma as observed in Gorlin’s syndrome. Clin 
Exp Dermatol. 2003;28(Suppl 1):19–23.

	138.	Stockfleth E, Ulrich C, Hauschild A, et al. Successful 
treatment of basal cell carcinomas in a nevoid basal 
cell carcinoma syndrome with topical 5% imiqui-
mod. Eur J Dermatol. 2002;12(6):569–72.

	139.	Vereecken P, Monsieur E, Petein M, et  al. Topical 
application of imiquimod for the treatment of high-
risk facial basal cell carcinoma in Gorlin syndrome. 
J Dermatolog Treat. 2004;15(2):120–1.

	140.	Adami J, Gabel H, Lindelof B, et al. Cancer risk fol-
lowing organ transplantation: a nationwide cohort 
study in Sweden. Br J Cancer. 2003;89:1221–7.

	141.	Geissler EK.  Skin cancer in solid organ transplant 
recipients: are mTOR inhibitors a game changer? 
Transplant Res. 2015;4:1.

	142.	Werner RN, Summain A, Erdmann R, et al. The nat-
ural history of actinic keratosis: a systematic review. 
Br J Dermatol. 2013;169:502–18.

	143.	Heppt MV, Steeb T, Niesert AC, et al. Local inter-
ventions for actinic keratosis in organ transplant 
recipients: a systematic review. Br J Dermatol. 
2019;180:43–50.

	144.	Smith KJ, Germain M, Skelton H.  Squamous 
cell carcinoma in situ (Bowen’s disease) in renal 
transplant patients treated with 5% imiquimod 
and 5% 5-fluorouracil therapy. Dermatol Surg. 
2001;27(6):561–4.

	145.	Torres A, Marra D, Desai TD, et al. Imiquimod 5% 
cream does not induce tumor skip areas in the topi-
cal treatment of basal cell carcinoma. Unpublished 
data.

R. R. Winkelmann et al.


	Chapter 2: Topical Therapies for Nonmelanoma Skin Cancers
	Imiquimod
	Mechanism of Action
	Side Effect Profile

	5-Fluorouracil
	Mechanism of Action
	Side Effect Profile

	Diclofenac
	Mechanism of Action
	Side Effect Profile

	Ingenol Mebutate
	Mechanism of Action
	Side Effect Profile

	Topical Therapy for Actinic Keratoses: The Authors’ Experience
	Monotherapy for Actinic Keratoses
	Imiquimod Versus 5-Fluorouracil for AKs
	Imiquimod and 5-FU Combination Therapy
	5-FU and Calcipotriol Combination Therapy
	Combination Therapy with Cryotherapy
	Ingenol Mebutate
	Cost and Treatment Choice for Actinic Keratoses
	Experimental Topical Therapies

	Topical Therapy and Nonmelanoma Skin Cancer: The Authors’ Experience
	Basal Cell Cancer Monotherapy
	Imiquimod
	5-Fluorouracil
	Ingenol Mebutate
	Diclofenac

	Squamous Cell Cancer Monotherapy
	Imiquimod
	5-Fluorouracil
	Diclofenac

	Combination Topical Therapy

	Topical Therapy as a Surgical Adjunct to NMSC
	Preoperative Topical Therapy
	Intraoperative Topical Therapy
	Postoperative Topical Therapy

	Unusual Situations/Complications/Variations
	Problematic Areas
	Lips
	Eyelids
	Penis

	Basal Cell Nevus Syndrome
	Transplant Patients
	Delayed Mohs Micrographic Surgery
	The Skip Area Controversy

	Summary
	References


