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Review Article 

A review of the literature on intra-lesional 

immunotherapeutic intervention for the treatment of 

recalcitrant warts 

 

Introduction 

Human papillomavirus (HPV) types 1 and 2 

cause most verruca vulgaris and plantar warts, 

while types 6 and 11 typically cause ninety 

percent of genital warts.
1
 The beneficial effects 

of treatment for epidermal warts differs and 

eventually resulted in relapses. Multiple clinical 

immunotherapies have been employed to boost 

the host immune response. To fight warts, this 

modality of therapy makes depends on the 

usage of the person's immune response. 

Immunotherapeutic intervention can only target 

a specific cell immune system. Some have an 

overall impact on the immune system. It causes 

a T-cell-mediated reaction. Cytokines obtained 
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Abstract Immunotherapeutic intervention has become a crucial treatment modality for the intervention of 

warts. Immunotherapeutic intervention for warts is typically limited to stubborn lesions. 

Conventional therapy is not working even though there are numerous immunotherapeutic agents 

available. Only a few treatment modalities seem to be particularly efficient. Furthermore, evidence-

based research is scarce. Data on their efficiency 5-Fluorouracil is typically performed with 

systemic immunotherapeutic regimens, activated vitamin D, Bleomycin, Interferon (α and γ), 

Corynebacterium parvum, trichophyton antigen, measles, mumps, and rubella vaccine, Candida 

albicans antigen, Mycobacteria; all of these therapeutic approaches have been disclosed to be 

beneficial for numerous forms of warts.  

The major part of the mentioned therapies' safety and efficacy have not been assessed in double-

blind, controlled clinical studies, attempting to make the reliability and validity of a number of the 

enumerated therapeutic interventions challenging to assess. This report discusses various types of 

intra lesional Immunotherapeutic intervention for warts. 
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by Th1 cells, which including IL-2 and IF-γ, are 

principally increased in response to an injection. 

Injecting intralesionally also assists in 

concentrating the regional immune reaction; 

however, some claim that the trauma of needling 

itself effectively elicits an adequate immune 

response in immunocompetent patients.
2
 

Immunotherapeutic intervention is becoming 

increasingly popular, particularly for treating 

resistant cutaneous and genital warts. Topical, 

intralesional, or systemic agents are among 

them. Due to the lack of strict criteria for when 

Immunotherapeutic intervention  must be 

repeatedly tried in a person with warts.
2
   

Immunotherapeutic intervention, Regardless of 

the fact that the system of actions is not 

completely understood, is relatively inexpensive 

and has the ability to significantly boost wart 

therapies, as well as distanced uncontrolled 

warts by preliminary treatment.
3
 The efficacy, 

safety profile, pain compliance, the feasibility of 

numerous different intravenous vaccines for 

treating warts are investigated within that 

review. Intralesional Immunotherapeutic 

intervention uses the immunological system's 

ability to direct a delayed-type hypersensitivity 

reactions to different epitopes and wart cells. 

Such therapy has produced Th1 cytokines, that 

also stimulate cytotoxic and NK cells in the fight 

against HPV infection. This, in addition to 

traditional wart therapies, removes both local 

and distant warts.
3
  

Many researchers use different potential 

therapeutic elements for intralesional treatment. 

Candida antigen, Trichophyton,  mumps antigen, 

MMR vaccine, skin test antigen, Mycobacterium 

w (Mw) vaccine, BCG vaccine, and IFN-α and γ 

injection are among them. The use of these 

agents is justified by the fact that the general 

population has a higher incidence of 

immunogenicity to such antigen's epitop. 

Because of the less rigorous immune activation 

with advancing age, elderly adults (>40 years) 

are much less inclined to respond to this method 

of treatment than young adults.
4
  

The different authors take two approaches: The 

first strategy, the participant is inoculated with 

the antigen via an intradermal on the 

anterior facet of the forearm, and delayed 

hypersensitivity reaction is measured 48-72 

hours later as erythema, oedema, and induration. 

Responders (with ≥5 mm diameter) are able for 

therapies. The mumps or candida antigen is then 

injected into the wart in an account maintained 

by the diameter of the test reaction.
5
  

The second strategy, researchers injected the 

peptide with insulin syringe straightforwardly 

into the biggest wart without accomplishing 

intradermal testing first. The needle is carried 

parallel to the skin's surface, with the bevel up. 

This intervention is replicated every three weeks 

until the warts are entirely eliminated, or for a 

total of three therapies if no response is 

obtained.
6
 

Intralesional therapy [Figure 1] 

1- 5-Fluorouracil (5-FU) 

5-FU is a fluorinated pyrimidine antimetabolite 

that works as an anticancer agent by inhibiting 

DNA and RNA synthesizing.
7
 In concentrations 

ranging from 1 to 5%, 5-FU was used to handle 

genital warts as a cream or as an injected 

solution. According to the evidence out from 

experiments we evaluated, 5-FU had higher 

therapeutic efficacy than no treatment 

or placebo, meta-cresol sulfonic acid treatment, 

and podophyllin 2, 4, or 25% treatment.
8
 

Additionally, intralesional 5-FU injection was 

found to be both safe and treat a variety of 

multiple recalcitrant cutaneous warts.
9
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Figure 1 Immunotherapy involve systemic, intra-

lesional or topical modalities of therapy for wart. 

Thirty-nine children with at least two hand warts 

received topical 5% 5-fluorouracil cream once 

or twice daily for 6 weeks, with 6-month follow-

ups. After 6 weeks of treatment, 88% of handled 

warts improved, and 41% of subjects had 

complete resolution of at least one wart. At the 

6-month follow-up, 87% of complete responders 

had no recurrence of warts.
10

 

5-FU may become an alternative topical therapy 

because it allows for self-application; 

additionally, a concentration of 1% 5-FU cream 

is advised due to milder side effects.
11

 

A research of individuals diagnosed with warts 

utilised antigen of C. albicans, 5-FU injections, 

or bleomycin every 14 days till the lesions were 

completely cleared, or for a max of four 

intervention sessions, and was immediately 

abided on for an extra 2 months. Bleomycin had 

a proportionally valuable more incidence of full 

reacting (85%) than antigen of C. albicans 

(60%) and was greater than 5-FU (45%), with a 

substantially fewer therapy sessions required to 

obtain better effect with bleomycin and antigen 

of candida than 5-FU. Bleomycin emerged as 

the most appropriate cure, followed by antigen 

of C. albicans and 5-FU. A single interventional 

location, clearing of distanced warts, and a 

decreased risk of new lesion growth are all 

advantages of C. albicans Immunotherapeutic 

intervention. These therapies are cheap and have 

only small side reactions.
12,13

  

The active vitamin D3 analog maxacalcitol 

inhibits apoptosis, tumor progression, and 

vascular endothelial growth, making it a 

potential cancer-regulating agent.
14

 For four 

months, a 74-year-old man was treated with a 

topical vitamin D3 derivative twice a day for 

condylomata acuminata upon that corona as well 

as glans.
15

 Intralesional vitamin D3 is 

efficacious and useful in the treatment of 

multiple cutaneous warts, as well as,
16

 

recalcitrant warts.
17

 

The ability to control stratum corneum cellular 

proliferation, as well as regulate cytokine 

secretion, contribute to its efficacy. The 

activation of Toll-like receptors (TLR) in 

macrophages upregulated of vitamin D receptor 

as well as vitamin D-1-hydroxylase genes, 

actually resulting in the initiation of the 

antimicrobial peptide. This points to a 

connection among TLRs as well as vitamin D 

mediated innate immune function.
18

 A case of an 

infant treated effectively with calcipotriene 

topical application, a vitamin D3 synthetic form, 

for an anogenital lesion on the anus.
19

  

2- Bleomycin 

Bleomycin, a Streptomyces verticillus-derived 

antibiotic, has anticancer properties, 

antimicrobial, and virucidal owing to its capacity 

to entangle with DNA, allowing bleomycin 

strand scission and eradication of pyrimidine 

and purine bases. The bleomycin hydrolase 

enzyme, which is recognized to eliminate 

bleomycin, is discovered in all body tissues 
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except skin in trace amounts. As a result, after 

injecting bleomycin intravenously, a 

considerable percentage of the active drug is 

present in the area.
20

 

Numerous studies on intralesional bleomycin for 

recalcitrant warts have been published, with 

healing rates from 14 to 99 percent. Intralesional 

bleomycin was remarkably effective in the 

treatment of warts, particularly in the periungual 

as well as palmoplantar areas.
21

 The amount 

injected is determined by the size of the warts. 

Upon two weeks, a black, ecchymosed eschar 

types, that is trimmed, and any remnant warts 

are inoculated again.
22

 Bleomycin can be 

implemented using syringes, dermojet, prick, or 

dermatographic methods. Some studies have 

reported using a pulsed dye laser prior to 

bleomycin injection. Routine complete blood 

picture, liver and renal function tests, as well as 

a chest radiograph should be performed before 

and after 3 months of therapy.
23

 There have been 

no reports of systemic side effects. Necrosis, 

pigment change, scarring, pain, Raynaud's 

phenomenon, as well as nail dystrophy occur in 

some cases. Bleomycin should be managed to 

avoid in pregnant women, children, and 

individuals with peripheral vascular disease.
24

 

3- Interferon (α and γ) 

IFN-α-2b is an intralesional IFN that has been 

approved for the Treatment for the treatment of 

genital lesions, requiring twice-weekly 

injections for three weeks to achieve the best 

results.
25

 IFN-γ, produced by activated T cells, 

has greater antiproliferative activity than IFN-α 

and -γ. IFN-γ appears to be a more IFN for 

eliciting cellular immune responses against 

resistant warts.
26

 IFN-γ was shown to stimulate 

the formation of TNF receptors in some cells, 

rising their responsiveness to TNF's direct 

cytotoxic or cytolytic activity. Exogenous IFN-γ 

may therefore increase TNF receptors on virus-

infected keratinocytes, making them more 

responsive to TNF produced by activated T cells 

and macrophages.
27

 IFN intralesional injection 

eliminates 40–60% of warts. Temperature 

elevation, chills, fatigue, diarrhea, headache, 

nausea, and vomiting are possible side effects 

(flu-like symptoms). The intensity of these 

symptoms appears to be dose dependent.
28

 

4- Corynebacterium parvum 

The immune stimulant and modulator 

Propionium bacterium parvum generated 

antibodies in the skin, destroying warts without 

leaving scars. Warts vanished without leaving 

scars in 9 of the 10 patients who received the 

Propionium bacterium parvum solution, and 

they shrank in 1 patient.
29

 

5- Trichophyton antigen 

Intralesional Immunotherapeutic intervention  

with antigens from Candida, mumps, or 

Trichophyton skin tests is a successful therapy 

for warts, as evidenced by significantly greater 

effectiveness and distanced clinical outcomes in 

antigen-treated subjects. The virion category or 

major histocompatibility complex antigens had 

no effect on remission. The expansion of 

peripheral blood mononuclear cells in reply to 

human papillomavirus epitopes suggests that a 

cell-mediated immune reaction oriented by the 

virus plays a significant role in wart resolution.
5
 

6- Candida albicans antigen 

Several studies have looked into intralesional 

Candida albicans antigen for wart treatments. 

Intralesional Candida albicans antigen 

inoculation is a simple as well as efficient 

process tool for recalcitrant plantar lesions, 

without a post-procedural idle time but only 

temporary infrequent adverse effects.
30

 Majid 

and Imran utilised 0.1 mL of Candida antigen 
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intralesionally once a 3 weeks for three sessions 

on study participants with recalcitrant wart in 

their study. Overall, 56 percent of people had 

their warts eliminated, while 6 percent had only 

a limited response. In only 6 months, neither of 

the patients had a recurrence.
31

 Large doses were 

used to elicit a stronger immunostimulatory 

reaction. After two doses of 0.3 mL Candida 

antigen inoculated three weeks away, a patient 

with recalcitrant flat warts had a complete 

response.
32

  

Every 2-3 weeks, seven HIV-positive patients 

with recalcitrant common warts were provided 

0.3 mL of Candida antigen. Only three warts (43 

percent) cleared up after such an average of 3.7 

therapies; nevertheless, the immunodeficient 

state of this clinical setting may have played an 

important role in the poor therapeutic 

outcomes.
33

 

Intralesional Candida Immunotherapeutic 

intervention  also was tried in kids with 

recalcitrant warts, with such a 47 percent of 

respondents for the handled wart and a 34 

percent response rate for all body warts.
34

 

Candida Immunotherapeutic intervention works 

well for genital warts. Candida 

Immunotherapeutic intervention  has been linked 

to feverish responses, pain, myalgia, erythema, 

oedema at the puncture site, as well as painful 

purple digit syndrome. This treatment, on the 

other hand, is inexpensive.
35

  

7- Measles, mumps, and rubella vaccine 

(MMR) 

Intra-lesional Immunotherapeutic intervention  

of MMR vaccine seems to have the ability to 

clear both untreated as well as treated 

distanced and anogenitallesions  without 

scarring, has a low risk of recurrence, and has an 

excellent safety record.
36

 The nonspecific 

inflammatory response to antigens appears to be 

the primary pathway of Immunotherapeutic 

intervention .
37

 The MMR vaccine was reported 

to completely resolve cutaneous warts in 81.4 

percent of patients, compared to 27.5 percent 

who received a placebo, with fewer 

complications such like flu-like symptoms in the 

remaining patients.
38

  

46 subjects were assigned at random to receive 

either the MMR vaccine or saline solution 

within a double-blind, randomized controlled 

experiment. Standard MMR vaccine injection of 

0.5 mL at 2-week distances. In the MMR 

vaccine injection group, eighteen (75%) had a 

full response, while four (17%) had a limited 

response. Flu-like symptoms were revealed by 

29% of patients.
39

 

The inverse relationship between wart length 

and response to MMR vaccine therapy is 

attributed to the increase infectivity forecasted to 

rise with wart length and the increase in such 

factors that inhibit the local interpretation of 

cellular immunity against HPV in long-lasting 

warts.
40

 

8- Mycobacteria 

Mycobacterial virulence factors are also used to 

treat warts intravenously. Mycobacterium w 

vaccine (MWV), Purified protein derivatives 

(PPD), and Bacillus Calmette-Guerin 

inoculations have all been investigated for this 

aim (BCG).
41

  

I- Purified protein derivative (PPD)  PPD is a 

Mycobacterium tuberculosis extract, and it 

has live, attenuated Mycobacterium Bovis in 

it.
41

 Eassa et al.
42

 described PPD intradermal 

injection to treat anogenital warts in 

pregnant women. The study found that 

tuberculin reactivity was related to the 

extent of overall improvement, which was 

85%. In this study, the reported side effects 



Journal of Pakistan Association of Dermatologists.2023;33(3):1081-1089. 

 1086 

were minor and insignificant.
42

 Abd-Elazeim 

et al.
43

  used PPD as an intralesional method 

in a controlled study that revealed a 75% 

complete response after 5.8±0.7 sessions. 

PPD was used to treat 20 persons with 

recalcitrant veruca vulgaris; 60 percent of 

patients had a complete clinical response 

after such an average of 5.8 therapies at 1-

week distances. There were no full 

resolutions in the control group. They also 

discovered a statistically significant rise in 

IL-12. Erythema and transient 

hypopigmentation were also minor side 

effects.
43

  

PPD was used at 0.05 mL per lesion to treat 55 

participant with relapsed or recalcitrant warts. 

Sixty-seven percent of individuals accomplished 

full response after four treatment programs 

spaced two weeks apart. After six months, only 

one person had a re - occurrence of the lesion. 

Although a patient developed a fever, another 

established temporary lid edema after a brow 

injection, and a third developed an eczematous 

reaction, side effects were generally mild.
44

  

II- Mycobacterium w (Mw) The Killed Mw 

vaccine was created using a nonpathogenic, 

growing rapidly, atypical Mycobacterium 

from Runyon class IV. It is extremely 

antigenic and elicits powerful cytokine (IL-

2, IFN-γ) and T-cell reactions. Its name was 

later altered to Mycobacterium indicus 

pranii.
45

 

 After the patient has been sensitized, 0.1 ml 

of vaccine is injected intraepidermally and 

into the superficial dermis in lesions, with 

bigger ones favored. The treatments were 

replicated every two weeks until appropriate 

adjustments, a total of ten treatments, with a 

55% full clearance rate and a 39% 

incomplete clearance rate with least side 

effects.
46

 Mw vaccine reported (82.5%) 

full clinical response, with four patients 

showing partial response (10%). Possible 

side effects include fever, pain, sterile 

pustules at the injection site, and 

paraesthesias in arms and legs caudally to 

the injected lesions.
47

 

III- Bacillus Calmette–Guérin vaccine (BCG)  

The mechanism of action may be explained 

by stimulating T and B lymphocytes, 

macrophages, and NK cell function, which 

may aid in the resolution of viral warts.
48

 

After intradermal BCG vaccine injection, 

65% of patients with verruca vulgaris and 

45% of plane warts had a complete 

response.
48

 

Salem et al.
48

 attempted to treat verruca vulgaris 

and plane warts in kids, focusing on small and 

recent-onset verruca. This type of 

Immunotherapeutic intervention  works by 

activating CD4 and increasing levels of 

cytokines like IL-1, -2, and TNF-α. TNF-α and 

IL-1 were shown to inhibit gene transcription 

and thus have antiviral activity on HPV. 
48

 In 81 

patients, viable BCG has been used as 

Immunotherapeutic intervention  in warts as an 

intradermal therapies, with a 39.7 percent full 

response.
49

  

In two scenarios of condyloma acuminata of the 

male genitals that had resisted previous medical 

treatments, BCG was administered intravenously 

in 0.4-0.5 mL to each patient. At 6 follow-up 

visits, both patients' lesions were completely 

cleared, with no relapse.
50

 After 3 or 5 therapies 

with 0.1 mL BCG, recalcitrant non-genital warts 

were removed completely. As a result of their 

treatment, both patients described temporary flu-

like symptoms.
51

 According to these reports, 

warts can be treated in a few sessions with few 

adverse reactions; nevertheless, the accuracy of 

such findings has yet to be defined. These 

findings will need to be supported by greater 
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clinical studies. In impoverished and developing 

countries, it will be a very valuable strategy for 

treating warts.
52

 

9- Autoimplantation injection 

The outcomes of the autoimplantation injection 

humoral and cell-mediated immune reactions 

research showed that the autoimplantation 

technique substantially increased both humoral 

and CMI responses.
53

 

Srivastava and Bajaj proposed autowart injection 

as a therapeutic approach for comprehensive and 

resistant warts.
54

 Advancement of more than 

75% in comprehensive and recalcitrant warts 

with the injection of crushed wart suspension in 

the gluteal area or autoimplantation of wart 

tissue in subcutaneous tissue.
54–56

 

In patients treated with autoimplantation, full 

wart clearing was noted in 60% of patients.
57

 

Autoimplantation is an appropriate treatment 

option for patients suffering from multiple warts 

affiliated with distanced lesions.
57

 The 

quadrivalent HPV vaccine provides long-term 

protection against HPV6, 11, 16, and 18-related 

anogenital diseases. The findings support 

quadrivalent HPV vaccination, including catch-

up vaccination, in men. 

Conclusion 

Immunotherapeutic intervention has become a 

major wart therapeutic approach. Not only are 

such treatments demanded for recalcitrant or 

multiple lesions, but they are also obliged in the 

vast majority of treated cases. Based on our 

findings, we believe that Immunotherapeutic 

intervention is ineffective as a stand-alone 

treatment for warts and should be used in 

conjunction with traditional methods. 
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