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Aims The current study was conducted to see the safety and efficacy of intralesional 5-FU in 
treating cutaneous warty lesions in a sample of Iraqi patients.
Methods This experimental study was conducted in patients with various warty skin lesions 
from August 2020 to August 2021. Sixty patients visited the dermatology unit at Aldiwaniyah 
teaching hospital, Iraq, and were selected for the study. The new solution containing 4mL 
of 50mg/mL 5-fluorouracil was injected strictly intralesionally till blanching of the lesion 
occurred. After two weeks of 5-fluorouracil injection, a black ecchymosed eschar developed, 
which was pared, and residual warts, if present, were injected a second time. The patients 
were followed up to 3 months and then quarterly up to 1 year. Persistence of wart after three 
months of the last injection was taken as a failure of treatment. The statistical analysis was 
done with the SPSS 16 and Excel 2007 using the Chi-square test.
Findings The complete response to treatment was seen in 200 (80.0%), partial response 
was seen in 37 (14.8%), and no response was recorded in 13 (5.2%) of cases. There was 
no significant association between size of warty lesion and response to intralesional 5-FU 
(p=0.154); however, there was a significant association between type of warty lesion and 
response to intralesional 5-FU (p=0.046).
Conclusion Intralesional 5-FU appears to be highly effective in treating cutaneous 
warts; however, the response is influenced by the type of skin lesion, being maximal with 
palmoplantar wart and least common with the skin lesion periungual lesions. 
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Introduction 
One common skin problem seen in routine 
dermatological practice is cutaneous warts [1]. Their 
warty lesions are named according to their site in 
the body so that lesions of the face, dorsum of the 
hand, and shins are called "verruca plana", lesions 
seen on the sole of the feet are named "verruca 
plantaris", common warts are named "verruca 
vulgaris", and those lesions surrounding the nails 
are called "periungual verruca" [2]. These lesions are 
caused by infection of cells of the skin by the human 
papillomavirus (HPV). HPV is a small DNA virus that 
belongs to the family papovavirus [3]. The types of 
HPV are more than 150. Verruca vulgaris lesions are 
due to types 1, 2, 4, 27, or 57 and verruca plana 
lesions by HPV types 10 or 3 [3]. The most frequent 
types of HPV are 2, 27, 57, and 1 [4]. Warty lesions 
are mostly asymptomatic; however, they may cause 
psychological upset or physical disfigurement [4]. 
Cutaneous warts are common in children, and their 
prevalence in that age group is in the range of 3.3% 
up to 33% [5, 6]. In young adults, the prevalence rate 
is less than that in children, and roughly speaking, it 
is around 3.5%, and the prevalence rate becomes 
even less in individuals more than 35 years of age [4]. 
Cutaneous warts may undergo spontaneous 
resolution, and it has been shown that half of the 
children with warty lesions will get cured 
spontaneously within one year [7]. In general, 
spontaneous resolution is influenced by HPV type, 
host immune response, and infection location. 
People often seek medical advice because of the long 
time needed for spontaneous resolution, and some 
reports have shown that spontaneous resolution is 
seen in 40% only within a period of 2 years of 
follow-up [8]. The most cited study on the natural 
course of cutaneous warts reported that 113 of 168 
children (67%) were free of warts after two years [9-

11].  
Antiviral agents can treat these lesions; however, the 
natural immune response can control the spread of 
these viral lesions and their sequelae. Some authors 
have suggested identifying the specific HPV type 
associated with a skin lesion before treating the 
lesion [12]. If initial treatment fails to control the skin 
lesion, it will be known as "recalcitrant"; therefore, 
an alternative form of treatment is required [13]. It 
has been stated that various topical agents used in 
everyday dermatological practice are often 
unsuccessful, and therefore patients may suffer 
adverse effects of these topical agents with no added 
benefit [13]. One meta-analysis showed that liquid 
nitrogen cryotherapy is not significantly different 
from placebo and that there was no significant 
difference between salicylic acid and cryotherapy 
when all areas of the body are considered [8]. In 
recent literature, the issue of using immune-
manipulation methods is frequently raised 
including, dinitrochlorobenzene, 5-fluorouracil, 
intralesional interferon, intralesional bleomycin, 

intralesional antigen, and photodynamic therapy [8]. 
Although the exact mechanism of these immune 
modulators is not fully understood, most of these 
agents have been associated with promising results 
[13].  
One of the well-known anti-tumor agents used in 
clinical practice is Five-Fluorouracil (FU), and it acts 
by inhibiting DNA synthesis through the blocking of 
thymidine and pyrimidine [14]. Prevention of DNA 
synthesis will stop cellular replication and 
proliferation, and this is the basis for using 5-FU in 
treating warts with some reports that favored 
acceptable efficacy and safety [15, 16].  
The current study was planned and conducted to see 
the safety and efficacy of intralesional 5-FU in 
treating cutaneous warty lesions in a sample of Iraqi 
patients. 
 
Materials and Methods 
This experimental study included patients with 
various types of warty skin lesions. A total of 60 
patients visited the dermatology unit at Aldiwaniyah 
teaching hospital, Aldiwaniyah province, Iraq, from 
August 2020 to August 2021. Sixty patients with 
various warty skin lesions, without any history of 
previous treatment, whose ages ranged from 20 to 
55 years, were included in the present study. 
Pregnant women, children, and patients with a 
history of any other systemic illness were also 
excluded from the study. The diagnosis was made 
based on history and typical clinical features. 
A questionnaire form was prepared and included 
information about age, gender, severity, and 
duration of disease, the character of the lesion, site 
of lesion, diagnosis, and treatment.  
The study was approved ethically by the ethical 
approval committee of the college of medicine, the 
University of Al-Qadisiyah, and verbal consent was 
obtained from all participants. A solution was 
created containing 4mL of 50mg/mL 5-fluorouracil. 
Each wart and the adjacent skin were cleaned with 
isopropyl alcohol. The new solution was injected 
strictly intralesionally till blanching of the lesion 
occurred. After two weeks of 5-fluorouracil 
injection, a black ecchymosed eschar developed, 
which was pared, and residual warts, if present, 
were injected a second time. After each injection, 
antibiotics  and anti-inflammatory agents were 
prescribed for five days to prevent secondary 
infection and post-injection pain. The patients were 
followed up to 3 months and then quarterly up to 1 
year. Results were evaluated based on clinical 
improvement. Persistence of wart after three 
months of the last injection was taken as a failure of 
treatment  
The statistical analysis was done with the statistical 
package for social sciences (SPSS) version 16 (IBM, 
Chicago, USA) and Microsoft Office Excel 2007. 
Quantitative data were expressed as a range, 
standard deviation, and mean; while, qualitative 
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data were expressed as percentages and numbers. 
Independent samples t-test was used to evaluate the 
difference in mean of quantitative variables; the Chi-
square test was used to compare variation in 
proportions of qualitative variables. The cutoff value 
labeling significance was chosen at p≤0.05, and the 
cutoff level labeling high significance was chosen at 
p≤0.01. 
 
Findings 
The current study included 60 patients with skin 
warts (Table 1). The mean age of patients was 
35.81±7.06 years with a range of 20 to 55 years. 
Collectively, the total number of all warty lesions in 
all enrolled patients was 250. 
 
Table 1) Demographic characteristics of study sample (n=60) 
Characteristic Number (%) 
Age (Year)  
20-30 25 (41.7) 
31-40 16 (26.7) 
41-50 13 (21.7) 
51-55 6 (10.0) 
Gender  
Male 24 (40.0) 
Female 36 (60.0) 
Types of warty skin lesions 
Common wart 120 (48.0) 
Palmoplantar wart 116 (46.4) 
Periungual wart 14 (5.6) 
Single lesion 15 (25.0) 
2-5 lesions 31 (51.7) 
6-10 lesions 6 (10.0) 
> 10 lesions 8 (13.3) 
Response to treatment with intralesional 5-FU 
Complete 200 (80.0) 
Partial 37 (14.8) 
None 13 (5.2) 
 
There was no significant association between size of 
warty lesion and response to intralesional 5-FU 
(p>0.05), but there was a significant association 
between type of warty lesion and response to 
intralesional 5-FU (p<0.05); in such a way that 
complete response was most commonly associated 
with palmoplantar lesions, whereas, no response 
was mostly associated with periungual lesions 
(Table 2). 
 
Table 2) The association between size and type of warty lesion 
and response to intralesional 5-FU by the Chi-square test 
Variable Response to intralesional 5-FU p-value 

Complete Partial None 
Response     
≤ 5mm (n=140) 116 (82.9) 20 (14.3) 4 (2.9) 0.154 
>5 mm (n=110) 84 (76.4) 17 (15.5) 9 (8.2) 
Type of lesion     
Palmoplantar  101 (87.1) 13 (11.2) 2 (1.7) 0.046 
Common 90 (75.0) 21 (17.5) 9 (7.5) 
Periungual 9 (64.3) 3 (21.4) 2 (14.3) 

 
Discussion 
Cutaneous warts still represent a treatment 
challenge despite the wide array of various 
treatment options offered. Some of these lesions 
undergo spontaneous resolution; however, 

resistance to treatment or recurrence of lesions may 
stand as sources of autoinoculation [17]. 5-
Fluorouracil is an antimetabolite known to be an 
effective and safe approach for treating common 
warts [18]. Topical 5-fluorouracil (5-FU) has been 
used to treat dermatological conditions for nearly 
half a century [19]. As a treatment for warts, topical 5-
fluorouracil is primarily of historical interest, with 
most trials carried out in the 1970s and 1980s [20]. 
Based on previous reports on the successful 
response to intralesional 5-FU when treating 
cutaneous warts [16, 21], we planned and conducted 
this study because little is known about its efficacy 
and safety in Iraqi patients. The rationale for using 
5-FU in treating warty lesions is that it inhibits DNA 
synthesis and limits cellular proliferation [14, 16]. The 
literature has shown that conventional treatments 
used in everyday practice are uniformly 
unsuccessful and carry concerns regarding safety [22, 

23]. It has been stated that intralesional delivery of 5-
FU is associated with pain that is intolerable by 
patients [16, 21]; however, in the current study, the 
pain was not intolerable to the degree of refusing 
treatment by patients all participants were 
cooperative, and the only undesirable outcome is the 
failure of therapy in 5.2% of patients. Therefore, we 
believe that intralesional administration of 5-FU in 
cases resistant to conventional modes of treatment 
or characterized by a high rate of recurrence is 
justified. Complete response was seen in 80% of 
patients, and this response rate is highly promising. 
In one previous study, complete response was seen 
in 76.7% of patients receiving intralesional 5-FU [16], 
and this rate is nearly similar to that obtained in the 
current study. In another study, complete response 
was seen in 70% of cases treated with intralesional 
5 –FU [14], and this figure is somewhat less than that 
reported in our study. Unfortunately, the placebo 
group in the current study was not involved because 
of the refusal of most of the patients to receive such 
mode of treatment, but, Isçimen et al. in 2004 
included a control group (treated with conventional 
treatment) in whom the response rate was 29% 
only, and this reflects the advantage of using 
intralesional 5-FU over conventional modalities of 
therapy. 
On the other hand, a placebo group was enrolled in 
one previous study in which the success rate of 
intralesional 5-FU was 64.7% compared to 35.3% in 
the placebo group [21]. In addition, in another study, 
the rate of success in the group of 5-FU was 95.4% 
compared to 13.3% in the placebo group [24]. The 
most important adverse effects associated with 
intralesional 5-FU, as reported by previous authors 
[14, 24], were pain and hemorrhagic eschars; however, 
in our study, hemorrhagic eschars were not 
reported. In another comparative study, the success 
rate in the case of 5-FU was 63.9% compared to 40% 
in the control group [25]. In our study, response to 
treatment was not affected by the lesion site; 
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however, the type of lesion significantly influenced 
the treatment response.  

 
Conclusion 
The intralesional 5-FU appears to be highly effective 
in treating cutaneous warts; however, the response 
is influenced by the type of skin lesion, being 
maximal with palmoplantar wart and least common 
with the skin lesion periungual lesions. 
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