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INTRODUCTION

Diseases that compromise the immune system can

either be acquired, e.g. human immunodeficiency virus

(HIV), or the result of a treatment that suppresses the

individual’s immune system, e.g. after organ transplan-
tation. On a global scale approximately 45 million

individuals are immunosuppressed and of this total, 40

million are infected with HIV. In the United States of

America (USA) the number of people with HIV is

thought to be between 700,000 to 900,000, whilst the

number of organ transplant patients approximates

100,000 with 20,000 new transplant operations every

year. In 2001, the number of new infections of HIV
recorded in sub-Saharan Africa was 3.5 million, 45,000

in USA and about 35,000 in Western Europe, whilst the

number of new-borns infected with HIV disease was

around 800,000.

TREATMENT OF SKIN LESIONS WITH
IMIQUIMOD 5% CREAM IN HIV-INFECTED
PATIENTS

HIV causes disease by infecting lymphocytes and des-

troying critical regulatory and effector cells of the

immune system. Helper T cells (CD4), which initiate

and co-ordinate cell-mediated and humoral immunity

are progressively destroyed. As the CD4 count falls, the

patient becomes susceptible to an increasing number of

opportunistic infections and cancers (1). Neoplastic

conditions observed within this group of immuno-
compromised individuals include non-Hodgkin’s lym-

phoma and cervical and anal intraepithelial neoplasia.

In addition, HIV-infected patients have increased fre-

quency of Burkitt’s lymphoma, Epstein –Barr-virus-

negative large cell lymphoma and Merkel cell carcinoma

(2, 3). Tumors in HIV-infected patients are characterized

by aggressive clinical behavior, more advanced stage

lesions and shortened survival (3). Cutaneous viral
infections most commonly observed in this group of

patients include facial herpes (herpes simplex virus-1

(HSV-1), genital herpes (HSV-2), herpes zoster

(varicellisa zoster virus (VZV)), oral hairy leukoplakia

(Esptein-Barr virus), Kaposi’s sarcoma (HHV-8), plan-

tar warts (HPV-1) and facial and flat warts (1). These

cutaneous infections are problematic as they cause both

physical annoyance and cosmetic embarrassment.
The therapeutic options encompass three different

methods of treatment. The first takes the form of

treating the HIV disease itself irrespective of the

patient’s immune status e.g. treatment of VZV with

systemic acyclovir or famcyclovir or the use of

interlesional interferons (IFNs) (1, 4, 5). Alternatively,

the HIV can be directly targeted through highly active

anti-retroviral therapy (HAART) (6). The third treat-

ment option involves restoring the patient’s immune

defenses, irrespective of the patient’s viral load (1). This

treatment option has only recently become available,

following the use of systemically administered inter-

leukin-2 to stimulate the production of CD4 cells.

Alternative approaches take the form of topically

applied creams that penetrate the skin, which help by

either restoring or stimulating defenses against cuta-

neous viral diseases at the site of application (1).

It is now understood that an effective cell-mediated

immune response is required for the control of viral

skin diseases. The cells that play a role in this immune

response are Langerhans’ cells. These cells identify and

process viral antigens and recruit CD4z lymphocytes

and macrophages for the local immune response (7).

Dysfunction or absence of these cells prevents normal

functioning of the T helper (Th) cells resulting in

compromised local immune surveillance (8). This may

be avoided through a new treatment option, which has

demonstrated potent antiviral and antitumor activities

in both animals and humans (9, 10). Imiquimod is an

immune response modifier that stimulates the local

immune system and has been proposed as a therapeutic

alternative for the treatment of viral skin lesions in

HIV-infected patients. Its indirect antiviral and anti-

tumor activities (in vivo) stem from its stimulatory effect

on the innate and cell-mediated immune response

through the activation of local cytokines, including

IFNa, interleukins (1, 6, 8, 10 and 12), and tumor

necrosis factor a (9, 10). These in turn stimulate pro-

duction of the Th1 immune response, enhancing acquired

cellular immunity. Imiquimod 5% cream (AldaraTM) is

indicated for the topical treatment of external genital

and perianal warts and recommended via guidelines in

the USA, Australia, Latin America and Europe (9 – 14).

The properties of imiquimod are fundamental for its

clinical effect (15, 16) and are discussed in more depth

by Professor Chosidow and Professor Dummer in this

supplement.

Imiquimod’s therapeutic benefits have been exten-

sively studied and well documented for the treatment of

cutaneous viral infections and skin cancers (17 – 21). In
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contrast to traditional cutaneous therapies e.g. trichloro-

acetic acid, electrocautery, laser or surgical excision,

imiquimod therapy for genital warts is associated with

minimal scarring and lower rates of recurrence (18, 22,
23). These studies have been conducted in otherwise

healthy individuals; however, the use of imiquimod

for treating dermatological conditions in HIV-infected

patients has not been thoroughly addressed. Recently,

in a randomized, double-blind, safety study, Gilson

et al. (24) investigated the effect of imiquimod for the

treatment of external anogenital warts in HIV-infected

patients. Although the results did not demonstrate a
significant difference between the effect of imiquimod

5% cream and vehicle in the total number of patients

with clinical clearance in their baseline warts (imiqui-

mod 11% versus vehicle 6%) (24), a greater proportion

of imiquimod-treated patients experienced a 50% or

greater reduction in baseline warts. These results sug-

gested that imiquimod 5% cream might have clinical

utility in treating external anogenital warts in some
HIV-infected patients. As the patient population in this

study was not receiving HAART, further studies are

necessitated to examine the efficacy of imiquimod in

HIV-infected patients who are receiving HAART.

Imiquimod has also been shown to be effective in

obtaining complete clinical clearance of facial mollus-

cum contagiosum (MC) in a severely immunocompro-

mised HIV-positive patient who demonstrated a
persistently low CD4 cell count and high viral load

(7). At present very few clinical trials have been con-

ducted with imiquimod for the treatment of MC in

HIV-infected patients. However, the findings to date

suggest that treatment of several viral dermatological

conditions with imiquimod is promising.

USE OF IMIQUIMOD FOR THE TREATMENT
OF SKIN LESIONS IN ORGAN TRANSPLANT
RECIPIENTS

Another group of patients who have a higher risk of

cutaneous infections and malignancies are those who

are immunosuppressed following organ transplant opera-

tions. Globally, an estimated one million patients have

benefited from organ transplantation, demonstrating an

impressive survival rate of 20-25 years (25). Currently
140,000 organ transplant recipients are alive in the

USA and 22,953 solid organ transplantations were

performed in 2000 (26).

The long-term success of organ transplantation depends

on the prevention of allograft rejection (25). This has

been achieved through better immunosuppressive regi-

mens e.g. prednisolone, azathioprine, cyclosporine and

a new generation of agents, tacrolimus and mycophe-
nolic acid (25). However, these immunosuppressive

agents not only impair the patient’s reactivity to the

graft but also to infectious organisms, thereby making

themmore susceptible to opportunistic pathogens. Organ

transplant recipients by virtue of their immunosuppres-

sive regimens are predisposed to epithelial malignancies

and infections (25). For example, organ transplant

recipients have a three- to four-fold greater risk than

the general population in developing cutaneous cancers

(27, 28). This increased prevalence is due to two distinct

mechanisms. Firstly, the agents used in transplantation

may be directly carcinogenic and secondly, chronic

immunosuppression resulting from post-transplant

immunosuppressive regimens creates a state in which

immune surveillance and eradication of pre-cancerous

changes are impaired (26). These mechanisms increase

the transplant recipient’s susceptibility to risk factors

associated with cutaneous malignancies. Bearing in mind

that 80% of all cutaneous carcinomas are located on

sun-exposed skin areas, exposure to sunlight is a risk

factor. Other documented risk factors include onco-

genic viruses e.g. human herpes virus type 8 and

Epstein Barr virus which are implicated in Kaposi’s

sarcoma and non-Hodgkin’s lymphoma, respectively

(29, 30). An additional risk factor is human papillo-

mavirus (HPV) infection. In 1995, Jong-Tieben et al.

(31) showed that 85% of all skin tumors observed in

renal transplant recipients originated from HPV infec-

tion. In addition to this, HPV also causes non-

malignant skin lesions that include anogenital, plantar

and palmar warts (32).

The most common types of post-transplantation

neoplasms are skin cancer, lymphoma, lung cancer,

Kaposi’s and other sarcoma and cancer of the cervix

and inner genitalia (33, 34). With regard to skin cancer,

organ transplant patients have been documented to

have a greater than 200 and 250 times increased risk of

developing squamous cell carcinoma (SCC) and actinic

keratosis (AK), than non-immunosuppressed patients,

respectively. In addition, the prevalence of AK increases

to between 40% and 60% within 20 years post-

transplantation (35). In contrast, the risk of basal cell

carcinoma (BCC) is not as pronounced, with a 10 – 15

times increased risk compared to that observed in

the general population (35). Post-transplant skin

cancers are more prevalent within countries with a

predominantly white population, inevitably causing

morbidity and even mortality (26).

Recently we have investigated the prevalence of HPV

and two tumor suppressor genes, p53 and p60, in

cutaneous neoplasms within both organ transplanted

patients and non-grafted, non-immunosuppressed patients

(Professor Stockfleth, personal communication). These

tumor suppressor genes have been identified as the

most frequently mutated genes in a range of human

cancers (36, 37) including skin cancer (38). Upon

investigating the prevalence of HPV DNA in SCC, we

observed a higher incidence of HPV DNA in the trans-

planted population than in the non-immunosuppressed

patients. In addition, these lesions contained higher
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levels of positive mutated p53, thereby suggesting a

correlation between the presence of HPV and p53

expression. The presence of mutated p53 could be used

as a positive tumor marker for the detection of cutane-

ous malignancies within organ transplant recipients.

The first step in the management of skin cancers takes

the form of prevention; however, in the case of

immunosuppressed individuals this option is not always

feasible. An alternative step may take the form of a

prophylactic vaccination. We are currently identifying

the types of HPV commonly implicated in skin lesions

of transplant patients in the hope of developing a

specific vaccine to immunize pre-transplant patients to

HPV-related skin lesions.

Stimulation of the local immune response may also

be a viable treatment option for these patients. The

immune response modifying properties of imiquimod

are particularly beneficial for immunosuppressed patients,

as they induce activation of the immune response at the

site of application alone, with no reported effect on the

systemic system. However, to date few studies have

been published demonstrating the use of imiquimod for

treating cutaneous lesions in transplant patients. The

first documented study by Smith et al. (39), investigated

the treatment of Bowen’s disease with a combination

of imiquimod 5% cream and 5-fluorouracil 5% gel, a

topical chemotherapeutic agent. The sampled popula-

tion of five renal transplant patients were on chronic

immunosuppressive chemotherapy regimens to prevent

rejection of their transplants. The results demonstrated

total clearance of the area of Bowen’s disease after

treatment with imiquimod. This study suggested that

local cytokines induced by imiquimod may have bene-

ficial effects in treating Bowen’s disease within organ

transplant recipients (39). In addition to these findings

we have recently demonstrated the successful treatment

of multiple AKs with imiquimod 5% cream in organ

transplant recipients (40). Four transplant patients with

histories of multiple SCC and extensive AKs were

treated with imiquimod 5% cream, three times a week,

for a total of 12 weeks. All AK lesions in three of the

patients were clinically and histologically clear, whilst

80% clearance was reported in the fourth patient. The

only side effects observed were mild erythema, edema

and erosion. No effect on systemic immunity or on the

graft was observed. During the course of treatment

with imiquimod, immunosuppressive therapy continued

unchanged (40). To confirm the validity of imiquimod

for the treatment of AK in organ transplant patients we

are planning to conduct a vehicle-controlled study, to

determine its efficacy and safety.

The documented use of imiquimod for treating viral

conditions such as external genital warts in otherwise

healthy individuals (17, 41) and HIV-infected patients

(42), led to a study conducted by Gayed (43) who

investigated the effect of topical imiquimod cream for

the treatment of recalcitrant perianal warts in renal

transplant patients. The results showed that imiquimod

was both safe and effective in clearing these lesions in

immunocompromised, renal transplant recipients. Patients
experienced mild side effects of localized erythema, a

natural consequence of pro-inflammatory cytokine induc-

tion that is well documented with imiquimod use (22,

41). In addition to these documented benefits of imi-

quimod, we have successfully demonstrated the treat-

ment of HPV6-associated warts in a double lung

transplant patient (Professor Stockfleth, personal com-

munication). The patient developed the cutaneous
infection approximately four months after transplanta-

tion. He was instructed to topically apply imiquimod

5% cream three times a week at the site of the lesion.

Following just 8 to 10 applications, a marked decrease

in the size of the warts occurred, accompanied by mild

erythema. After 10 weeks of treatment, total clearance

of the lesion was observed. During a two year follow-

up, he experienced no recurrence of his warts.

CONCLUSION

The number of immunocompromised patients, whether

acquired through HIV infection or following organ

transplantation, is increasing worldwide. Not only does

this pose a problem for the individual; it has health,
economic and social implications. One problem takes

the form of opportunistic infections such as HPV-

associated warts, as well as cutaneous malignancies

(e.g. SCC or BCC), which cause both discomfort and

embarrassment to the patient. However, the mode of

action of imiquimod to stimulate innate and cell-

mediated immunity has resulted in increased interest

in this therapy option for the treatment of cutaneous
infections and malignancies in this patient population.

Although research is slowly emerging on its potential

use for treating skin lesions within immunosuppressed

patients, further clinical studies are required to assess

the safety and efficacy of imiquimod for the treatment

of dermatological conditions commonly observed in

immunocompromised patients.
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QUESTIONS AND ANSWERS

Question: Do you have any experience in treating skin

lesions within other immunosuppressed groups of

patients, for example those with autoimmune disease?

Professor Stockfleth: Within my group we have
demonstrated the use of imiquimod in single-case
studies, primarily within HIV-infected patients. My
colleague Professor Hengge has published the use of
imiquimod for treating common warts and molluscum
contagiosum in otherwise healthy patients and in
difficult-to-treat patient populations. In addition, I
have demonstrated its success in treating skin lesions
in HIV-infected patients with CD4 counts as low as
50.
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