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Abstract

Imiquimod is a synthetic immune response modifier with potential antitumor and antiviral activity. Both direct and indirect activation
of innate and acquired immune responses leads to its therapeutic effect in many dermatological conditions. Ease of self-administration
by the patient, and good safety profile has increased the off-label usage of imiquimod for many dermatological conditions in recent
years. Clinicians should be well aware of the rare cutaneous and systemic side effects of imiquimod before prescribing the medication.
Patent should be informed and educated about proper method of application and the need for monitoring of severe local reactions and
other rare side effects after starting the medicine. Regular follow up of the patient is important to identify the potential risks associated
with the drug and to ensure safe and optimal treatment results.
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Introduction

Imiquimod is a synthetic immune response modifier with
potential antitumor and antiviral activity. Both direct and indirect
activation of innate and acquired immune responses leads to its
therapeutic effect in many dermatological conditions. The FDA
approved indications of the drug include external genital and
perianal warts, superficial basal cell carcinoma and actinic |
keratosis. As it is a relatively safe and well tolerated topical

cream, it is recently used for many other dermatoses also.

Structure

Imiquimod (1-(2-methylpropyl)-1h-imidazo (4,5-c) quinolin-4-
amine), also known as S-26308 or R-837, is an immune response
modifier belonging to imidazoquinoline amine family [1] (Figure
1).

Mechanism of Action Figure 1: Chemical structure of imiquimod.

Direct action is through toll like receptor dependent pathway and
by induction of apoptosis. Imiquimod binds to cell surface
receptors TLR-7 and TLR-8 on macrophages, monocytes and

Imiquimod’s potential antitumor and antiviral action is by
exerting multiple effects on different set of cells. Imiquimod
directly or indirectly activate innate and acquired immune

responses leading to identifying and killing of virus-infected cells
or tumor cells [2].

dendritic cells. This leads to nuclear factor kappa-B activation and
causing increased local production of pro-inflammatory cytokines

Citation: Paravath DC (2024) Imiquimod in Dermatology. SunText Rev Case Rep Image 5(3): 131.


https://doi.org/10.51737/2766-4589.2024.131

s SUNTEXT

Paravath, SunText Rev Case Rep Image (2024), 5:3

VIEWS
such as tumor necrosis factor (TNF)-a, interferon (IFN)-a,
interleukin-6,8 and 12, as well as chemokines including CCL2,
CCL3, and CCL4. These cytokines along with enhancing the
innate immune response, induce transformation of naive T cells to
T helper (Th1) phenotype stimulating the secretion of IFN-y thus
indirectly leading to the enhancement of acquired immunity. In
addition to the TLR dependent pathway, imiquimod has been
shown to enhance inflammatory responses by interacting with
adenosine receptors [2-7].

Imiquimod brings about apoptosis in tumor cells by activating the
intrinsic pathway thereby activating the caspase family of
proteases. In addition, the therapeutic role of imiquimod is partly
due to its anti-angiogenic effect. This is by inducing the
production of IFNs, interleukin-10, and interleukin-12 leading to
the down regulation of some pro-angiogenic factors, vascular
endothelial cell apoptosis, and the inhibition of vascular
movement and invasion [8].

Pharmacokinetics

Systemic absorption is minimum after local application of the
drug ant it depends on the area of application rather than amount
applied. Peak plasma concentration varies between 0.1 and 3.5
ng/ml. Less than 0.9 % of the drug is excreted via renal and
gastrointestinal system [9,10]. Imiquimod cream is available as
2.5%, 3.75% and 5%.

Uses/ Indications

FDA approved indications

These include external genital and perianal warts, superficial
basal cell carcinoma and actinic keratosis

External anogenital warts

Before the introduction of imiquimod, external anogenital warts
were mostly treated with physical removal methods like excision,
electrocautery, cryotherapy or with application of caustic agents
like trichloroacetic acid and podophyllin or by using intralesional
interferon. These procedures had less compliance due to the need
to attend clinic frequently, pain during procedure and chance of
recurrence.

Imiquimod is FDA approved for the treatment of external
anogenital warts in 1997 and is a relatively safe, reliable and self-
administered drug and with low recurrence rate. Topical 5%
imiquimod cream is applied three times per week overnight [for
approximately 8 hours] for a maximum of 16 weeks or until warts
have cleared. For 3.75% once daily overnight application for a
maximum of 8 weeks or until complete clearance of warts is
recommended [11-14].

Basal cell carcinoma

Basal cell carcinoma is the most common form of skin cancer and
its worldwide incidence seems increasing. Although various
treatment options are available for patients with low-risk basal-
cell carcinoma, surgery is regarded as the gold standard treatment.
Imiquimod 5 % cream is officially approved for treatment of
biopsy confirmed superficial small (<2 cm) non-facial basal cell
carcinoma. This include lesions on the trunk (excluding
anogenital skin), neck, or extremities (excluding the hands and
feet. The dosing schedule and treatment duration are not
standardized. Factors such as the site, type of basal cell carcinoma
and patient comfort is taken into account before deciding the
regimen. The recommended schedule in the USA and Europe is 5
times a week for 6 weeks with success rate of 73-77% [15-19].
Though recommended for non- facial lesions less than 2 cm, giant
facial basal cell carcinoma with complete clinical and histological
clearance after imiquimod treatment is reported. Though Mohs
surgery is the gold standard for BCC, in elderly with
comorbidities who denies surgery imiquimod is a safe and
effective alternative option [20,21].

Actinic keratosis

Actinic keratosis also known as solar keratosis, are benign intra-
epithelial neoplasms mostly seen in fair-skinned older population
with history chronic sun exposure. As these lesions have a
potential to progress to invasive squamous cell carcinoma, early
detection and treatment is pivotal. Studies have shown that
imiquimod exerts its effect on the lesion and clinically invisible
lesions in its vicinity at cellular level also. So it is considered as a
field-directed treatment in patients with multiple, widespread
lesions involving scalp and face. Imiquimod 5% cream applied
thrice weekly for 16 weeks is safe and effective for the treatment
of actinic keratosis [22-24].

Off Label Uses

Lately imiquimod is used commonly for the treatment of many
other benign and malignant dermatological conditions. Successful
use of imiquimod in treating molluscum contagiosum, non-genital
viral warts, keloids, precancerous lesions like Bowen’s disease,
vulval intra-epithelial neoplasia, and actinic porokeratosis is
reported in many clinical studies. Nodular basal cell caricnoma,
lentigo maligna, extra-mammary Paget disease, Kaposi sarcoma
and cutaneous T- cell lymphoma are a few malignant conditions
for which wuse of imiquimod is studied and reported
[2,25,26,27,45].

Adverse Effects

Imiquimod cream is known to be a safe and well tolerated drug.
Adverse effects are mostly dose dependent local effects at
application site and include pruritus, swelling, redness and pain,
erosions, ulcerations, flaking and crusting. These are usually mild
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reactions and subside after discontinuation of drug when the
lesions resolve. Severe local reactions require stoppage of
medication and physician consultation [2].

Infrequent cutaneous side effects reported include lichen planus
and lichenoid reactions, irreversible vitiligo or vitiligo like
pigment loss [29,30,31], psoriasis [32,33,34], erythema
multiforme and Stevens Johnson syndrome [35,36], lupus
erythematosus like reactions [37], pemphigus [38], pityriasis
rubra pilaris [39], erosive pustular dermatosis of the scalp [40]
and reversible hair loss [28]. The immune response modification
and enhanced circulation of Thl pro -inflammatory cytokines
induced by imiquimod might be the trigger for this. Studies show
that many such cases are related to the frequency and total doses
of imiquimod applied and the degree of local reaction. So for the
treatment of large areas low doses are recommended to avoid
these complications. Most of these reported conditions resolved
on stopping the medication or with appropriate treatment of the
disease identified. This warrants early identification of these side
effects to avoid further progression of the condition. Rare case
reports of occurrence of skin tumors like epidermoid cyst [41],
keratocanthoma [42], squamous cell carcinoma [43], melanoma at
treatment site [44] further emphasize the need for proper patient
education and monitoring while on imiquimod treatment.
Systemic side effects occur rarely and include headache, fatigue,
myalgia, nausea and flu-like symptoms. Serious systemic
reactions like severe myalgia and muscle weakness, postural
hypotension, dizziness are also reported sporadically. Studies
suggest that these may be caused by the locally produced
cytokines spreading into the systemic circulation [46,47].

Contraindications

Hypersensitivity to imiquimod or any of its excipients, penile and
vulvar ulceration. Caution is advised while using in patients with
sunburn, immunosuppression, autoimmune disease, graft versus
host disease [9].

Conclusion

Imiquimod cream is a well-accepted relatively safe drug used for
a variety of benign and malignant dermatoses recently. Ease of
self-administration by the patient, and good safety profile has
increased the off-label usage of imiquimod for many
dermatological conditions in recent years. Clinicians should be
well aware of the rare cutaneous and systemic side effects of
imiquimod before prescribing the medication. Patent should be
informed and educated about proper method of application and
the need for monitoring of severe local reactions and other rare
side effects after starting the medicine. Regular follow up of the
patient is important to identify the potential risks associated with
the drug and to ensure safe and optimal treatment results.
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