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Editorial
Human Papillomavirus (HPV) is a specific DNA virus that infects mammalian epithelial cells 

causing benign warts or verrucae on the skin. Over 100 HPV genomes have been detected through 
advances in molecular biology. One of the important advancement includes Polymerase Chain 
Reactions (PCR), which provide specific and sensitive means of detecting the viral genomes [1-3]. 
Furthermore, studies have shown that many infants are born with a particular HPV genotype in 
their epithelial cells which is likely a result of infections caused by vertical transmission in utero, 
vertical transmission during delivery, fomite transmission, or skin to skin contact [4-7].

There are three main ways in which HPV virus infection presents; endogenous, exogenous, 
and latent infections. Endogenous warts are present at birth or shortly after and are a result of 
a failure to control one’s own HPV genome [8]. Exogenous warts are those that are acquired by 
horizontal transmission between members of the population [8]. Latent infections occur when HPV 
infects host normal epithelia with no clinical sign of disease [9,10]. Some HPV genotypes have more 
detrimental effects, such as increased malignant potential, and are linked to dysplasia and cancer, 
especially when located on mucosal surfaces [11]. Therefore, HPV infection, transmission, and 
treatments are interesting and important areas of study due to the significant impact that can be 
made from understanding and treating such infections in the clinical setting.

Currently, several treatment options exist for treating HPV induced cutaneous warts and 
verrucae; however, there is no single treatment that can ensure a complete response with lack of 
lesion recurrence. As a result, these lesions can be both challenging and frustrating for the physician 
and patient. Current treatment options for treating warts and verrucae caused by HPV include: 
topical treatments (commonly salicylic acid), cryotherapy, LASER therapy, photodynamic therapy, 
surgical excision, immunotherapies, and home remedies such as duct tape or tea tree oil [12-14]. 
Our primary focus for HPV research is the use of immunotherapies to treat the virus and resulting 
warts or verrucae. Recently, we published a manuscript titled, “Wart Immunotherapies: A Short 
Review” in The Open Dermatology Journal. The manuscript reviewed the efficacy and costs of 
various wart contact immunotherapies, contact allergens, intralesional immunotherapies, and 
intralesional cytotoxic agents. 

With so many HPV genotypes, immunotherapies present a promising and exciting approach to 
treating HPV-induced cutaneous lesions in patients because they utilize a more systemic response 
in the body. Unlike various other options for treating warts or verrucae, immunotherapies have the 
ability to target specific lesions as well as upregulate the immune system to recognize and destroy the 
lesions at distant locations [15]. Although the mechanism is not fully understood, immunotherapies 
are believed to work by inducing a systemic T-cell mediated response within the host. This more 
systemic approach has shown to be an inexpensive, effective method for treating individuals with 
multiple recalcitrant warts [15]. It is also suggested that the injection itself may play a role in 
inducing an immune response at lesions near the injection site [16].

From our previous review, it was determined that several antigens present as efficacious, cost-
effective treatments for HPV-induced warts and lesions. These treatments range in price from 
around $10 US to over $1000 US to achieve a complete response. Some of the cheaper options 
included: MMR antigen, Candida antigen, PPD, BCG, and killed Myobacterium w. These range in 
price from as low as $7 US to around $190 US [17]. Interesting to note, these were all cheaper than 
cryotherapy, one of the most used treatments for warts in the clinic, which costs approximately 
$562 US for a complete response [17]. Additionally, the listed antigens have the potential to induce 
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a systemic response unlike cryotherapy which can only affect warts at 
the site of treatment. The inability to induce a systemic response is a 
major disadvantage for cryotherapy as those with several warts, large 
colonies of warts, or warts on many locations on the body will likely 
have to receive multiple costly and painful treatments for a complete 
response.

Although the previously mentioned manuscript focused on HPV 
induced warts and verrucae, it is important to note that these same 
concepts can be applied to the treatment of HPV genotypes which 
have more detrimental effects, such as dysplasia and cancer, as 
mentioned above. Some vaccinations, such as Gardasil®, Gardasil® 9, 
and Cervarix®, are currently in use in the clinical setting which aims 
to combat these HPV genotypes [18]. These vaccines work much in 
the same way that wart immunotherapies work in that they utilize 
the host immune system to mount a response and develop future 
immunity to infection. Despite the successes of these vaccines, there 
are many more genotypes which will go untreated leading to warts or 
verrucae in the patient.

Since so many individuals are affected by HPV at some point in 
their life, exploring new mechanisms of treatments and fine-tuning 
current methods are important areas of study. Several randomized-
controlled studies have shown immunotherapies to be efficacious 
and cost effective. However, more randomized comparison studies 
will need to be completed in order to determine best antigen and 
correct standardized doses. It is also important to note individual 
responses to antigens may vary among patients and no treatment is 
totally curable nor painless. For now, one should discuss the various 
options with each patient and the best option should be chosen on 
an individual basis. Likewise, there are currently too many variables 
at this point to have a definitive treatment plan outlined. Some such 
variables include: dose, host response, related pain, and wart severity. 
Therefore, further studies, specifically those which link specific HPV 
genotypes and response to treatment options, may play an important 
role in the use of immunotherapies in a clinical setting moving 
forward.
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