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Context: Warts are one of the common diseases in India. There are 

various modalities used for the treatment of warts. Very few studies 

have been done which compare the efficacy of topical salicylic acid and 

5-Fluorouracil cream in warts patients. 

Aim: To compare the efficacy of topical salicylic acid ointment and 5% 

5-fluorouracil cream in warts patients. 

Settings and Design: Completely randomized design. 

Methods and Material: Total 300 clinically diagnosed patients of 

warts  which were divided into three groups (each contains 100 

patients) depending on the treatment modalities which includes 

modality I treated with 16% salicylic acid, modality II treated with 5% 

5-fluorouracil and modality III treated with the combination of 16% 

salicylic acid and 5% 5-fluorouracil. The evaluation of therapy was 

done by estimating the reduction in wart volume, complete regression 

of lesion, absence of recurrence of treated lesion after 3 months follow 

up. 

Statistical analysis used: Significant conclusion was drawn after 

applying the one way Anova test of significance.  

Results and conclusion: In Modality III, 99.95 % clearance was seen 

in warts volume at 12 weeks of treatment followed by Modality I 

(99.67% clearance in warts volume) and Modality II (99.31% clearance 

in warts volume) which were statistically significant at p value <0.01 

level. Combination of 5-Fluorouracil and 16% salicylic acid is best for 

the treatment of warts with maximum recovery from warts with 

minimum adverse effect. 
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Introduction:- 
Warts are benign epithelial proliferation of skin and mucosa caused by human Papilloma virus

1
. Human Papilloma 

viruses (HPV) is species specific, undeveloped, double stranded DNA virus, belonging to Papovaviridae family
2
. It 

affects almost every part of skin, genital and oral mucosa
3,
 
4
. The incubation period of wart is variable between few 

weeks to few years
5, 6

.  Subclinical infection may occur during early childhood leading to development of cell 

mediated immunity
7, 8

. The management of warts may be with topical podophyllin, bleomycin, with 5-Fluorouracil, 

with imiquimod, formaldehyde, gluteraldehyde, cidofovir and keratolytics
9, 10

. The combination of topical 5-

Fluorouracil and salicylic acid has a synergistic effect on the warts which is due to the anti-proliferative effect of the 

5-Fluorouracil and keratolytic effect of the salicylic acid
11, 12

. There are only a few studies done for these modalities.  

Therefore, this study has been intended to determine the efficacy of topical 16 %salicylic acid ointment and 5% 5-

Fluorouracil cream in warts patients. 

 

Material and Methods:-  

As per the sample size formula (sample size= Z
2
PQ/M

2
 where, Z = 1.96 at 95 % confidence interval, P is the 

prevalence of warts in India
13

, i.e. P = 0.2 (20%), Q is 1-P, i.e. Q = 0.80 and M is margin of error. Minimum sample 

size with 5% margin of error (precision) was 245.86. So, total 300 clinically diagnosed patients of warts were 

enrolled from outpatient department of Dermatology, M.R.A. Medical College, Ambedkar Nagar. Patients of warts 

were divided into three groups based on the modalities of treatment. Patients fulfilling inclusion criteria after taking 

informed consent were selected for study. Ethical approval was taken from institutional ethical Committee. 

  

Type of study: 

Completely randomized design  

Inclusion criteria: Diagnosed cases of warts on trunk and extremities with age of 18 to 50 years from Ambedkar 

Nagar or around.  

 

Exclusion criteria: Subjects with warts on face, scalp and genital areas, pregnant and lactating women, patients 

under immunosuppressive therapy and other systemic diseases were excluded from the study. 

 

Pre-treatment workup:  

Clinical history: A detailed history of the patient was taken regarding name, age, sex, occupation, total duration of 

disease, site, history of trauma etc. 

 

Clinical examination: Patients were examined in day light. A routine dermatological examination was done. The 

variants of the warts were noted and morphological details of the lesions in terms of number, site, size and its 

distribution over the body were recorded. Consent: Proper written consent was taken from each individual 

explaining the drugs, possible outcomes and complications. 

 

Treatment modalities given:  

Patients were instructed to soak the warty area by putting wet towel on it for 5-10 minutes and then remove the 

upper dead layer of the warts by gentle scrubbing. This was done in the morning and at bedtime. Timings of 

application of different modalities were as following 

1. Modality I: In this modality 16% salicylic acid was applied daily in the morning and at bedtime.  

2. Modality II: In this modality 5% 5-Fluorouracil was applied daily in the morning and at bedtime.  

3. Modality III: In this modality 5% 5-Fluorouracil was applied daily in the morning and 16% salicylic acid was 

applied at bedtime. 

 

Criteria for successful therapy: The evaluation of therapy was based on complete regression of lesion, absence of 

recurrence of treated lesion after 3 months follow up (All the patients were followed up once a week up to four 

weeks then once in two weeks for next eight weeks. After completion of first three months of study all the patients 

were followed every month for any recurrence of illness for next three months).  Responses of all treatment 

modalities were assessed by the measurement of reduction in the average volume of warts on subsequent follow up. 

 

Warts volume was calculated by measuring maximum and minimum diameter of the lesions using formula πr
2
h 

(where r denotes the radius and h denotes height of the wart while value of π is 22/7). The diameters of the warts 
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were measured by using divider and the corresponding gap was interpreted on horizontal scale while height was 

measured directly using vertical scale. Then average volume of the warts was calculated as the sum of volumes of 

all warts divided by number of warts.  

 

Statistical method used: After collecting the information, data was compiled, tabulated and sort out in SPPS version 

23.  The variables were presented as mean ± standard deviation. Categorical variables were presented as percentage. 

One way Anova test was applied to compare the significance of difference in continuous variables. A P-value < 0.05 

was considered as statistically significant for statistical tests.  

 

Results:-  
Total 300 clinically diagnosed patients of warts were enrolled in this study and 16 were lost during follow up. Out of 

300 warts patients, 168 (56%) were male and 132 (44%) were female. Other socio-demographic characteristics were 

shown below (Table-1). 

 

Outcome assessment: 99.95 % clearance was seen in warts volume at 12 weeks of treatment using Modality III, 

followed by Modality I (99.67% clearance in warts volume) and Modality II (99.31% clearance in warts volume) 

which were statistically significant at p value <0.01 level (shown in Table-3 and figure-1) by using one One way 

Anova test for significant difference between groups. 

 

Cure according to Modalities: Very good response was seen with all modalities but among them Modality III (5% 5-

Fluorouracil was applied daily in the morning and 16% salicylic acid was applied at bedtime) was excellent for 

warts patients. 

 

Table 1:- Socio-demographic characteristics of the warts patients. 

Variables No. of patients (n=300) Percentage (%) 

Sex Male  168 56.00 % 

Female 132 44.00 % 

Education Illiterate  10 3.33 % 

Primary 24 8.00 % 

Junior high school 34 11.33 % 

High school 116 38.67 % 

Intermediate 70 23.33 % 

Graduate 44 14.67 % 

Post- graduate 2 0.67 % 

Occupation Service 18 6.00 % 

Business 32 10.67 % 

Labor 82 27.33 % 

Teaching 14 4.67 % 

Housewife 38 12.67 % 

Agriculture 78 26.00 % 

Not working 38 12.67 % 

Type of Warts Common warts 154 51.33 % 

Flat warts 62 20.67 % 

Planter warts 60 20.00 % 

Periungle warts 24 8.00 % 

 

Table 2:- Adverse Effects of the treatment of different modalities. 

Adverse effect Modality I Modality II Modality III 

Erythema 5 1 1 

Irritation 2 2 1 

Burning 6 2 1 

Hyperpigmentation 3 1 0 

Allergic contact dermatitis 2 1 1 

Total 18 7 4 
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Skin markings/dermatoglyphics: After 12 weeks of treatment, 235 (78.33%) patients had complete reappearance of 

normal skin marking or dermatoglyphics.  Maximum complete reappearance of normal skin was seen with modality 

III treatment (Figure no.-2).   

 

Adverse effects: Minimum adverse effects were seen with modality III treatment in warts patients followed by 

modality II and modality I (Table-2).  

 

Discussion and conclusions:-  
HPVs can infect and cause disease at any site in stratified squamous epithelium, either keratinizing (skin) or non-

keratinizing (mucosa). The clinical problems encountered with such infections can be broadly divided into 

cutaneous warts, genital warts, oral warts and laryngeal warts
14

. The present study was done on 300 patients of warts 

selected randomly from outpatient department of Dermatology, M.R.A. Medical College and Hospital, Ambedkar 

Nagar. In present study, there were 168 males (56%) and 144 females (44%). Similar results were obtained by 

Bhargawa et al
15

, and Ammen et al
16

. Contrary to our finding, Rulison and Coles found that warts were more 

common in women than men
17, 18

. Various researchers had shown that the prevalence of warts were more in male 

than female
19-22

. In the present study, the majority of wart patients were from rural areas. This can be explained by 

the fact that the rural population is more prone to trauma due to involvement in agricultural work. This can also be 

attributed to the dominance of agricultural workers and laborers in our study. Warts were more prevalent in people 

who were illiterates and having qualification of high school. In our study, Common wart was the most common 

variant (51.33%), followed by flat warts (20.67%), plantar wart (20%) and periungual warts (8%). Similar result was 

reported by various scientists
20, 21

.  

 

In the present study, 16% salicylic acid treatment was successful in warts patients with 99.67% recovery from warts. 

Similar result has been reported by various research studies
23-25

. One of the studies in Southern Illinois University 

School of Medicine, Springfield, Illinois, USA found that Salicylic acid is one of the most commonly used 

treatments for warts
26

. There is consistent evidence that topical salicylic acid is an effective therapy for cutaneous 

warts. In Japan, a systematic review of local treatments of cutaneous warts found evidence that topical treatments 

with salicylic acid have a therapeutic effect, with a cure rate of 75 %
27

. In present study, out of 100 patients, 5% 5-

Fluorouracil treated 92 patients had 99.31% recovery from warts. One of the study conducted by Botacini et al., 

found that 5-Fluorouracil can be a good option for treatment
28

. There is consistent evidence to support that the 5% 5-

fluorouracil cream could completely eradicate all plantar warts within 12 weeks of treatment
29

. Similarly, Goncalves 

reported 50% cure rates for common warts after 5-Fluorouracil therapy
30

. In present study, modality III 

(combination of 5-Fluorouracil and 16% salicylic acid) cured 96 patients had shown 99.95 % recovery from warts. 

In Germany, the Systematic literature review and meta-analysis had shown similar finding that combination of 5-

fluorouracil and 16% salicylic acid was an efficient and valuable remedy for common and plantar warts over 5-

Fluorouracil or 16% salicylic acid alone
31

. One of the medical record reviews which was conducted in New York, 

USA also proved that the twice-daily applications of 5% topical 5-fluorouracil combined with topical 16% salicylic 

acid is a safe and effective treatment for warts with complete clinical resolution in all patients
32

. Combination of 5-

Fluorouracil and 16% salicylic acid is best for the treatment of warts with maximum recovery from warts with 

minimum adverse effect over 5-fluorouracil or 16% salicylic acid alone.  

 

Limitation of the Study:   
This study had been conducted on small sample size so need more sample size for more elaborated study.  It was 

very difficult to maintain follow up of same patients. Some of patients may lose during follow up.  

 

Table 3:- Changes in average volume of warts at twelfth weeks. 

 INITIAL  AVERAGE 

VOLUME 

AVERAGE VOLUME  

AT 12TH WEEKS 

% Variation  STATISTICAL 

VALUES 

MOD. NO. MEAN S.D. NO. MEAN S.D. NO. MEAN S.D. P<0.01 

I 100 143.86 110.46 96 0.82 1.64 96 99.67% 0.51% 

II 100 147.53 93.40 92 0.79 2.80 92 99.31% 1.06% 

III 100 89.45 85.13 96 0.13 0.63 96 99.95% 0.22% 

TOTAL 300   284   284   
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* Significant at 0.01 level (p<0.01). 

Figure No.1:- Showing the Percentage (%) variation between Modalities I, II and III in warts patients at twelfth 

weeks of treatment. 

 

 
Figure no.2 (a):- Image of the patient treated with 16% salicylic acid at baseline and after 12 weeks. 

 

Figure no.2(b):- Image of the patient treated with 5% 5-fluorouracil at baseline and after 12 weeks.
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Figure no.2(c):- Image of the patient treated with 16% salicylic acid& 5%5-fluorouracil at baseline and after 12 

weeks. 

 

References:- 
1. Ural A., Arslan S., Ersöz S., Değer B. Verruca vulgaris of the tongue: a case report with literature review. Bosn 

J Basic Med Sci. 2014, 14(3), 136-138. 

2. Hoory T., Monie A., Gravitt P., Wu TC. Molecular epidemiology of human papillomavirus. J Formos Med 

Assoc. 2008, 107, 198-217. 

3. Al Aboud AM., Nigam PK. Wart (Plantar, Verruca Vulgaris, Verrucae) [Updated 2019 Sep 27]. In: StatPearls 

[Internet]. Treasure Island (FL): StatPearls Publishing; 2020 Jan. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK431047/. 

4. Cubie HA. Diseases associated with human papillomavirus infection. Virology. 2013, 445, 21-34. 

5. Soroko YT., Repking MC., Clemment JA., Mitchell PL., Berg RL. Treatment of plantar verrucae using 2% 

sodium salicylate iontophoresis, Physical Therapy.  2002, 82(12), 1184-1191. 

6. Nilton N. Treatment of common warts with the immune stimulant propionium bacterium parvum. An. Bras. 

Dermatol.  [Internet]. 2012 Aug [cited  2020  Feb  19] ,  87(4), 585-589. Available from: 

http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0365-

05962012000400011&lng=en.  https://doi.org/10.1590/S0365-05962012000400011. 

7. Lipke MM. An armamentarium of wart treatments. Clin Med Res. 2006, 4(4), 273-293. 

8. Goldstein BG., Goldstein AO., Morris-Jones R. Cutaneous warts (common, plantar, and flat warts)". Available 

from: https://www.uptodate.com/contents/cutaneous-warts-common-plantar-and-flat-warts [Accessed 19th Feb. 

2020]. 

9. Sterling JC., Gibbs S., Haque Hussain SS., Mohd Mustapa MF., Handfield-Jones SE. British Association of 

Dermatologists‟ guidelines for the management of cutaneous warts 2014. Br J Dermatol. 2014, 171, 696-712. 

10. Alam M. Warts: Diagnosis and Management: An Evidence-Based Approach. Arch Dermatol. 2004, 140(9), 

1175. doi:10.1001/archderm.140.9.1175-a. 

11. Stockfleth E., Kerl H., Zwingers T., Willers C.  Low-dose 5-fluorouracil in combination with salicylic acid as a 

new lesion-directed option to treat topically actinic keratoses: histological and clinical study results. Br J 

Dermatol. 2011 Nov, 165(5), 1101-1108. doi: 10.1111/j.1365-2133.2011.10387.x. 

12. Zschocke I., Hartmann A., Schlöbe A., Cummerow R., Augustin M. [Efficacy and benefit of a 5-FU/salicylic 

acid preparation in the therapy of common and plantar warts--systematic literature review and meta-analysis]. 

Journal der Deutschen Dermatologischen Gesellschaft = Journal of the German Society of Dermatology: JDDG. 

2004, 2(3), 187-93. 

13. Criton S., “Viral infections,” in IADVL Textbook of Dermatology, R. G. Valia and A. R. Valia, Eds., pp. 331–

396, Bhalani Publishing House, Mumbai, India, 3rd edition, 2008. 

14. Sterling JC. Warts. In: Burns T., Breathnach S., Cox N., Griffiths C., Editors. Rook„s textbook of dermatology. 

8
th
  ed. West Sussex: Willey-Blackwell,  2010,   33.37-59.  

15. Ammen MS., Sardari L., Garg BR. A clinical study of warts. Ind J Dermatol Venereol Leprol. 1984, 50, 204-

405.  

16. Bhargawa RK., Vacchanay M., Garg P. Levamisole and griseofulvin in warts. J Ind Med Assoc 1980, 74, 13-

26.  

After 

Treatment 

Before 

Treatment 



ISSN: 2320-5407                                                                            Int. J. Adv. Res. 9(01), 164-170 

170 

 

17. Rulison, RH. Warts: a statistical study of nine hundred and twenty-one cases. Arch. Dermatol. Syph. 1942, 46, 

66–81,   

18. Coles RB. Viral warts in school children. Public health (London) 1958, 71, 371-377.  

19. Lei YJ., Gao C., Wang C., Han J., Chen JM., Xiang GC., et al.,: Molecular Epidemiological Study on 

Prevalence of Human Papillomaviruses in Patients with Common Warts in Beijing Area. Biomedical And 

Environmental Sciences 2009, 22, 55-61.  

20. Jenson AB, Sommer S, Payling-Wright C et al. Human papilloma virus. Frequency and distribution in plantar 

and common warts 1982, 47, 491-497.  

21.  Laxmisha C., Thappa DM., Telanseri J. Viral Warts-A Clinico-Epidemiological Study 2003, 48, 142-145.  

22. Dogra A., Gupta SK., Bansal A. Comparative efficacy of topical 5% 5-Fluorouracil with electrosurgery in 

treatment of warts 2006, 51, 108-110.  

23. East Anglian Branch of the Society of Medical Officers of Health. The incidence of warts and plantar warts 

amongst children in East Anglia. Med Officer 1955, 94, 55–9. 

24. Bunney MH., Nolan M., Williams D. An assessment of methods of treating viral warts by comparative 

treatment trials based on a standard design. Br J Dermatol 1976, 94, 667-69.  

25. Gibbs S., Harvey I., Sterling JC., Stark R. Local treatments for cutaneous warts. Cochrane Database Syst Rev. 

2006, 3, CD001781.  

26. Bacelieri R., Johnson SM. Cutaneous Warts: An Evidence-Based Approach to Therapy. Am Fam Physician. 

2005, 72, 648-652.  

27. Mitsuishi T., Iida K., Kawana S. Cimetidine treatment for viral warts enhances IL-2 and IFN-y expression but 

no IL-18 expression in lesional skin. European J Dermatol. 2003, 13, 445-448.  

28. Botacini DDG., Valente MN., Lascasa RC. Therapeutic of cervicovaginal human papilloma virus infection. 

Randomized study with four drugs. J Bras Ginecol 1993, 103, 205-210.  

29. Salk RS., Grogan KA., Chang TJ. Topical 5% 5-Fluorouracil cream in the treatment of plantar warts: A 

prospective, randomized and controlled clinical study. J drugs Dermatol 2006, 5, 418-424.  

30. Goncalves JC. 5-Fluorouracil in the treatment of common warts of the hands. Br J Dermatol 1975, 92, 89-91.  

31. Zschocke I., Hartmann A., Schlobe A. Efficacy and benefit of a 5-FU/salicylic acid preparation in the therapy of 

common and plantar warts – systematic literature review and meta-analysis. J Dtsch Dermatol Ges 2004, 2, 

187-93. 

32. Young S., Cohen GE. Treatment of verruca plantaris with a combination of topical fluorouracil and salicylic 

acid. J Am Podiatr Med Assoc 2005, 95, 366-9.  


