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1. Introduction

Cutaneous warts are the third most common skin disorder worldwide [1]. They are induced by
infection with Human papillomavirus (HPV), is a double-stranded circular DNA virus belonging to the
papillomavirus family [2]. It primarily infects the basal keratinocytes, resulting in irregular cellular
proliferation in the cutaneous and mucosal tissues [3-7]. Skin warts appear as one or more keratotic
papules of variable size and shape on exposed regions of the body, including the genital area, as well
as the hands, feet, and face, based on the HPV subtype and they are categorized as common warts,
plantar warts, plane warts, genital warts, filiform warts, periungual warts and mosaic warts [8-12].
There are about 40 types of HPVs known to infect humans, and they are classified into high-risk (HR-
HPVs) and low-risk (LR-HPVs) according to their carcinogenic potential [13, 14]. The high-risk HPVs
include at least 12 types, but only two of them (types 16 and 18) cause the majority of HPV-related
cancers, including those involving the cervix, vagina, vulva, penis, and anus [15-17].
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High-grade dysplasia and even invasive malignant squamous cell carcinoma of infected skin and
mucosal surfaces, including oropharyngeal and anogenital cancers, can be caused by the HR-HPVs,
whereas the LR-HPVs are mainly responsible for benign epithelial proliferations such as condylomas,
and they may also contribute to some subtypes of non-cervical malignant tumors [18, 19].

Genital warts (GWs), also known as Condylomata Acuminata, represent the most common sex-
ually transmitted infections, and their incidence is constantly growing among sexually active people,
especially young adults [20-22]. They come in four primary morphological varieties: keratotic, flat, pap-
ule, and massive Condylomata, which occur as visible lesions in the vulva, perineum, anus, vagina,
cervix, urethra, scrotum, and penile region [23-25]. Given this diagnosis complexity, the Centers for
Disease Control and Prevention guidelines suggest testing individuals with GWs for other sexually
transmitted diseases, including hepatitis B virus (HBV), hepatitis C virus (HCV), human immunodefi-
ciency virus (HIV) and venereal disease research laboratory (VDRL) [26, 27].

Genital warts are frequently asymptomatic but affect patients psychologically and reduce the
quality of their lives. They also represent a significant public health problem worldwide, especially in
developing countries [28-30]. Their worldwide annual incidence is from 160 to 289 per 100,000, and
their worldwide prevalence ranges from 5% to 20% [31].

In the Iraqi Kurdistan region, information concerning the frequency of GWs appears to be
insufficient. Thus, understanding their epidemiology and clinical presentation is crucial for effective
treatment. This cross-sectional study aimed to determine epidemiological and clinical features of
patients with warts consulting the dermatology centre in Sulaymaniyah Governorate in Iraqi Kurdistan
region from September 2024 to January 2025 with special emphasis on the frequency rates and
histological characteristics of GWs.

2. Materials and Methods

2.1 Patients and Study Design

Four hundred and twenty patients with warts visiting the dermatology center in Sulaymaniyah
Governorate were enrolled in this cross-sectional study from October 2024 to January 2025. This study
included new confirmed wart cases of different-aged male and female patients, whereas patients
attending follow-up appointments and pregnant female patients were excluded. Before enrollment,
patients were given a detailed verbal explanation of the study objectives and procedures, and informed
consent was obtained from every participant.

2.2. Ethics Approval and Consent to Participate

The protocol of this study was approved by Sulaymaniyah General Directorate of Health
(Approval number 2159 on 17/10/2024) and by the research ethics committee of the College of Health
and Medical Technology in the Sulaimani Polytechnic University (Approval number 22/245 on
01/12/2024). Informed consent was obtained from each patient involved in the present study

2.3. Patients’ Questionnaire and Categorizing Types of Warts

A specially designed questionnaire covering socio-demographic and clinical data of patients who
had warts was administered. Patients were personally interviewed, and the questionnaire was
completed based on their responses. The type of wart in each patient was diagnosed and photographed
by expert dermatologists based on clinical and morphological findings of the skin lesion as follows:
common warts appeared as exophytic, hyperkeratotic, rough, raised papules; plane warts as smooth,
flat-topped, light brown or skin-colored papule; plantar warts as painful, pinpoint black dots on the
soles; anogenital warts as small, soft, cauliflower-like, exophytic papules; filiform warts as thread-like,
elongated projections; periungual warts as rough, irregular, thickened growth around the fingernail;
and mosaics warts as clusters of tightly grouped, small, flat or slightly raised warts that form a larger
plaque with a mosaic pattern.
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2.4. Biopsy Collection from Patients with Genital Warts

Excisional biopsies were collected under local anaesthesia by expert dermatologists from patients
with GWs who are at least 18 years old, together with blood to screen for HIV, HBV, HCV, and VDRL
to exclude any other sexually transmitted diseases and to prevent contamination of the material used
in the procedure. After excision, the biopsies were fixed in 10% neutral buffered formalin for 24 hours.
The histopathological preparation and examination were performed by an expert pathologist for
confirmation of the GWs diagnosis and to identify their histopathological characteristics.

2.5. Statistical Analysis

The statistical analysis was conducted using IBM SPSS version 26 (IBM Corp, Armonk, NY, USA)
and Microsoft Excel. Qualitative variables were presented as frequency and percentage. The Chi-square
and Fisher exact tests were applied to compare the frequencies between groups. A p-value of < 0.05
was considered statistically significant.

3.  Results

3.1.1. Demographic Characteristics of Patients

As shown in table 1, out of the 420 patients with warts involved by this study, 255 were males
(60.7 %), and 165 were females (39.3 %.), with a male-to-female ratio of 1.55:1. The patient's ages ranged
from 2 to 70 years, with a mean age of 24.51years. Patients between 1 and 12 years old were the most
affected, and those older than 55 were the least affected patient groups in comparison with other age
groups (p value < 0.05). Regarding the education level, university graduates constituted 25.5% of
patients, and they comprised the most commonly affected group compared to patients’ groups with
other education levels (p value < 0.05). Students constituted 46% of patients, and they represent the
highest frequency of patients in comparison with patients’ groups of other occupations. Although non-
significant, the number of patients from urban regions was larger than that of those from rural regions
(p value <0.05).

Table 1: Socio-demographic characteristics and key study variables of patients categorized by gender.

Variable Male (N=255, 60.7%) Female (N=165, 39.3%) Total (N=420, 100%) P value
Age
1-12 70 (16.7%) 28 (6.7%) 98 (23.3%)
13-18 65 (15.5%) 31 (7.4%) 96 (22.9%)
19-24 35 (8.3%) 23 (5.5%) 58 (13.8%) 0.024
25-34 25 (6.0%) 28 (6.7%) 53 (12.6%)
35-44 26 (6.2%) 24 (5.7%) 50 (11.9%)
45-54 22 (5.2%) 18 (4.3%) 40 (9.5%)
55-above 12 (2.9%) 13 (3.1%) 25 (6.0%)
Residency
Urban area 180 (42.9%) 112 (26.7%) 292 (69.5%) 0.58
Rural area 75 (17.9%) 53 (12.6%) 128 (30.5%)
Education level
[lliterate 52 (12.4%) 44 (10.5%) 96 (22.9%)
Primary school 87 (20.7%) 35 (8.3%) 122 (29.0%)
High school 57 (13.6%) 37 (8.8%) 94 (22.4%) 0.028
College/University 58 (13.8%) 49 (11.7%) 107 (25.5%)
Postgraduate 1(0.2%) (0.0%) (0.2%)

3.1.2. Numbers and Anatomical Distribution of Wart Types Observed in the Present Study

Common wart was the most frequent type seen in this study (Figure 1, A and B), affecting 164 out
of the total 420 patients (39.5%), followed by the planter wart (Figure 1, C and D), affecting 128 patients,
30.5%), GWs (50 patients, 11.9%), peri-ungual wart (27 patients, 6.4%), plane wart (15 patients, 3.6%)
and filiform wart (24 patients, 5.7%). The least frequent type was mosaic wart affecting only 12 patients
(2.9%). Highly significant variations (p < 0.01) were seen among the number of wart cases in relation to
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their types and locations (Table 2). Although statistically non-significant (p < 0.5), the numbers of dif-
ferent types of warts were higher in males than in female patients (Figure 2). Most of the wart lesions
were seen on the hands of patients (38.81%), followed by those seen on the feet (37.6%), anogenital
region (11.9%), face (10.2%), and scalp (1.4 %) (Figure 3).

Figure 1: Gross morphology of common and planter warts seen in patients involved by the present study. A and B: Common
warts. C and D: Plantar warts.

Table 2: Numbers of wart patients involved in the current study in relation to type and anatomical distribution of wart lesions.

Type of wart Hands Feet Genital Face Scalp Total

Common warts 138 (32.9%) 11 (2.6%) 0 (0.0%) 14 (3.3%) 1(0.2%) 164 (39.0%) 2
Genital warts 0 (0.0%) 0 (0.0%) 50 (11.9%) 0 (0.0%) 0 (0.0%) 50 (11.9%) ©
Plantar warts 0 (0.0%) 128 (30.2%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 128 (30.5%) ®

Plane warts 3 (0.7%) 2(0.5%) 0 (0.0%) 10 (2.4%) 0 (0.0%) 15 (3.6%) ©
Filiform warts 0 (0.0%) 0(0.0%) 0 (0.0%) 19 (4.5%) 5(1.2%) 24 (5.7%) ¢
Periungual warts 21 (5.0%) 6 (1.4%) 0 (0.0%) 0(0.0%) 0 (0.0%) 27 (6.4%) ¢

Mosaic warts 1(0.2%) 11 (2.6%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 12 (2.9%) ©
Total 163 (38.81%) 158 (37.6%) 50 (11.9%) 43 (10.2%) 6 (1.4%) 420 (100.0%)

* Within the last column, numbers of patients with different superscript small alphabetical letters are statistically different from
each other (p <0.5).
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40
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Figure 2: Types and numbers of wart cases in patients involved in the current study.
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Figure 3: Anatomical location of wart lesions in patients ivolved by the current study.

3.1.3. Numbers and Types of Warts in Patients in Relation to their Occupation

As shown in table 3, the most numerous patients encountered in the present study were students
(193 out of the total 420 patients), and their number was significantly higher (p < 0.5) than patients from
other occupations. Common wart was the most frequent type affecting students (86 patients), followed
by the planter wart (65 patients), filiform wart and periungual wart (14 patients each), plane wart (8
patients), mosaic wart (5 patients) and GWs (1 patient). Self-employed were the second most numerous
patients (124 out of 420), and most of them were affected by the plantar wart (42 patients), followed by
the common wart (36 patients) and GWs (27 patients). Employed were the third most numerous pa-
tients (50 out of 420), and they were mostly affected by the common wart (22 patients), followed by the
GW (12 patients) and plantar wart (11 patients). Individuals with the unknown occupation “others”
were the next numerous patients (34 out of 420) in whom the common wart was the most frequent type
(14 patients), followed by GWs (8 patients) and planter wart (8 patients). The least numerous patients
were the unemployed (19 out of 420), and most of them were affected by the periungual wart (8 pa-
tients), followed by the common wart (6 patients).

Table 3: Numbers of wart cases and types of warts seen in patients according to their occupation.

Occupation Common Anogenital  Plantar Plane Filiform Periungual Mosaic Total

Student 86 (205%)  1(02%)  65(155%) 8(1.9%) 14(33%) 14(3.3%) 5(1.2%) 193 (46.0%)

Self-employed 36 (8.6%) 27 (64%) 42(10.0%) 5(12%) 7 (L7%) 3(0.7%)  4(1.0%) 124 (29.5%)
Employed 22 (52%) 12(29%) 11 (2.6%) 2(05%) 1(02%) 1(02%) 1(02%) 50 (11.9%)
Other 14(33%)  8(1.9%)  8(1.9%) 0(0.0%) 1(02%) 1(02%) 2(0.5%) 34 (8.1%)
Unemployed 6 (14%)  2(05%)  2(05%) 0(0.0%) 1(02%) 8(1.9%) 0(0.0%) 19 (4.5%)

420

Total 164 (39.0%) 50 (11.9%) 128 (30.5%) 15(3.6%) 24 (5.7%) 27 (64%) 12 (2.9%) 100.0%

3.2. Sexually Transmitted Diseases Screening

Genital warts cases were seen in 30 male and 20 female patients out of the total 420 patients with
warts involved in the present study. With the exception of a VDRL-positive test in only one male
patient, all other patients were negative for the sexually transmitted diseases screening (Table 4).
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Table 4: Sexually transmitted diseases screening test results.

Gender HIV Positive HCV Positive HBsAg Positive VDRL Positive STD Negative
Male 0 (0%) 0 (0%) 0(0%) 1(3.3%) 29 (58%)

Female 0 (0%) 0 (0%) 0(0%) 0(0%) 20 (60%)
Total 0 (0%) 0 (0%) 0(0%) 1 (2%) 49 (98%)

HIV: Human Immunodeficiency Virus, HCV: Hepatitis C virus, HBsAg: hepatitis B surface antigen, VDRL: Venereal Disease
Research Laboratory test.

3.3. Morphological Characteristics of Genital Wart Lesions and Age Distribution

3.3.1. Age Distribution of Genital Wart Patients

Regarding the GW patients, the age distribution was as follows, only five patients were recorded
in the age group of 1-2 years, and there were no patients recorded in the age group of 13-18 years. In
the age group of 19-24 years, there were five patients, while the age group of 25-34 years had the highest
number, 17 patients. Additionally, 15 patients were documented in the age group of 35-44 years, seven
patients in the age group of 45-54 years, and one patient was recorded in the age group above 55 years
as shown in figure 4.

Number of patients

ORNWARUIONNO

1-12. 13-18 19-24 25-34 35-44 45-54 >55

—o—Male Female —e—Total

Figure 4: Distribution of genital warts cases across different age groups.

3.3.2. Gross Morphological Characteristics of Genital Warts

Genital wart lesions encountered in the present study include the papular form, which was seen
in 28 out of the total 50 patients with GW (56%), the Cauliflower-like form in 15 patients (30%), and the
flat form in seven patients (14%) (Table 5 and Figure 5). As shown in figure 6, the GW lesions were seen
in multiple locations throughout the male or female external genitalia in 19 out of the total 50 GW
patients (38%), on the penile shaft in 14 patients (28%), suprapubic region in eight patients (16%), vulva
in three patients (6%), inguinal in two patients (4%), scrotum two patients (4%), and perianal region
two patients (4%).

Table 5: Different gross morphological types of genital warts, their numbers and percentage in the current study.

Type of genital wart Numbers and percentages of patients
Papular 28 (56%)
Cauliflower-like 15 (30 %)
Flat 7 (14%)

Total 50 (100%)
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Figure 5: Gross morphology of genital warts seen in patients involved by the present study. A: Papular warts on
the penile shaft, scrotum, and supra-pubic area in a 27-year-old male patient. B: Cauliflower-like perianal warts in
a 35-year-old male patient. C: Cauliflower-like vulval warts in a 37-year-old female. D: Papular warts on the peri-
anal, inguinal, and vulva of a 12-year-old female patient.

Anatomical site

B Multiple sites
" Inguinal region
4.00% M Perianal region
] M suprapubic area
Penile shaft
38.00% Mscrotum
19 Vulva

4.00%

16.00% 4.00%

Figure 6: Anatomical distribution of genital warts among male and female patients.

3.3.3. Microscopic Morphological Characteristics

The microscopic morphological characteristics were examined in 20 (11 males and 9 females) out
of the total 50 patients with GWs encountered in the present study. parakeratosis in 11 males (55%) and
six females (30%), acanthosis in 11 males (55%) and nine females (45%), koilocytosis in nine males (45%)
and eight females (40%), papillomatosis in two males (10%) and one female (5%), and dysplasia in two
males (10 %) and one female (5%) (Figure 7). Squamous cell carcinoma in situ was seen in one case on
the suprapubic region of a 40-year-old male patient. It was characterized by loss of maturation and
disorganization that involves more than two thirds of the full epithelial thickness associated with cel-
lular and nuclear pleomorphism and increased mitotic activity, including some atypical figures. In ad-
dition, it was associated with acanthosis, parakeratosis, hyperkeratosis, downward extended keratin-
encircling epithelial buddings and koilocytosis, which was seen in scattered epidermal cells (Figure 8).
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Figure 7: Microscopic morphology of genital warts seen in patients involved by the present study. A: Papillomatosis, hyperker-
atosis and acanthosis, B: Focal hyperkeratosis and koilocytosis in scattered epidermal cells. C. Hyperkeratosis, parakeratosis
and koilocytosis in scattered cells. H&E, A X100, B&C X400.

Figure 8: Microscopic morphology of a genital wart lesion excisioned from the suprapubic region of a 40-year-old male patient
showing squamous cell carcinoma in situ. A: Acanthosis and focal hyperkeratosis B and C: Loss of maturation as evident by
the disorganization that involves more than two thirds of the full epithelial thickness associated with cellular and nuclear pleo-
morphism and increased mitotic activity, including some atypical figures. Koilocytosis are seen in scattered epidermal cells.
H&E, A X100, B&C X400.

4. Discussion

Out of the 420 patients involved in this study, 255 were male, and 165 were female. This finding,
which reveals that males are more likely to be affected by warts than females, is in agreement with
Ghadgepatil et al. [1] and Goniil et al. [32] who encountered similar findings among patients with warts
in India and Turkey; however, it disagrees with Qi et al. [33] who reported that wart affects females
more than males in China. This variability can be attributed to the fact that males are more likely to be
exposed to outdoor activities than females in our society. Patients of the 1-18-year-old years were
mostly affected in comparison with older ages. This finding, which is approximately consistent with
comparable studies achieved in India and Pakistan [1, 34], can be ascribed to the non-fully developed
immune system in children and adolescents and the greater likelihood of contact with HPV-infected
patients because of their engagement in sports and other outdoor physical activities.

Patients living in urban areas represent 69.5% of patients involved by the present study compared
to 30.5% living in rural areas. This finding, which is in agreement with [35, 36], can be attributed to the
highest population found in cities and to the availability of specialized skin diseases departments and
centers in the urban areas where the numbers and frequencies of different skin diseases are constant.

Most patients with cutaneous warts involved by the present study had a primary school education
level (29%), followed by university graduates (25.5%), illiterates (22.9%), high school (22.4%) and post-
graduates (0.2%). This finding, which indicates that the level of educations has no effect on the fre-
quency rates of warts among patients involved by the present study, reflects the lack of essential disease
prophylaxis and control information in the teaching curriculum in the different education levels in our
developing country where the hygiene levels are poor and the risk of exposure to the HPVs is high
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especially among people living in crowded settings [37, 38]. However, this finding is not in agreement
with the study of Muhammad and Sherwany, which revealed that the majority of GW patients were
illiterates [23]. This disagreement can be attributed to the diversity of the present study, which involves
all types of warts, whereas the Erbil study focused on GWs.

Most wart lesions were seen on the hand (38.8%) and feet (37.62%), followed by those seen on the
anogenital region (11.0 %), face (10.24%), and scalp (1.43%). This finding, which is in agreement with
findings of other studies achieved in India [1], Pakistan [34], Egypt [39], Nepal [40] and Turkey [32],
indicates that hands and feet as body parts mostly affected by the wart because they are ready accessible
to the contact with wart patients and contaminated surfaces during work, play, or any other outdoor
activities. The high percentage of GW cases seen in this study (11.9%), which is consistent with the
study of [41] in Kuwait, may be attributed to the higher sexual activity of affected patients and the lack
of vaccination. In addition, some of the GW patients seen in this study were coming to the skin diseases
center in Sulaymaniyah from other Iraqi cities to obtain treatment and to avoid any embarrassment or
stigma that may arise if they became recognized by their friends and relatives in their own cities.

Most of the patients involved in this study were students (46%), followed by the self-employed
(29.5%), employees (11.9%), others with unspecified occupation (8.1%), and the unemployed (4.5%).
The finding, which is in agreement with comparable studies achieved in India [9] and Nepal [40], can
be ascribed to the high opportunity of contact of the students, self-employed individuals, and employed
individuals with wart patients in schools, universities, and workplaces and it also can be attributed to
the high level of outdoor activities performed by such individuals which may damage the epidermal
barrier and create an entry point for the HPVs.

Genital wart lesions were encountered with a considerable frequency in 1-12-year-old children (5
out of the total 50 patients with GW) encountered in the current study. This finding is consistent with
a comparable study achieved in Kuwait [41]; however, it is inconsistent with another study achieved
in Egypt [39] which revealed less frequent cases of GW among children. Children may become affected
by the GW through perinatal transmission of the HPVs from their mothers or through sexual assault
[42]. In contrast, no GW cases were seen in the 13-18 year old patients involved in this study. This
finding is most probably not representative of the accurate situation, and it may be attributed to the
shameful feelings of adolescents and the young with GWs; therefore, they prefer not to tell anyone,
including dermatologists, about their genital skin lesions to avoid social stigma and embarrassment.

Most of the GWs seen in females involved in the present study were encountered in multiple lo-
cations around the external genitalia, including the vulva, vagina, supra pubic, inguinal, and perianal
region, whereas in males, most of them were encountered on the penile shaft. This finding, which is
consistent with comparable studies achieved in Erbil city of Iraq [22, 40], indicates that these body parts
are particularly susceptible to HPV transmission during sexual intercourse.

Gross morphology of GW lesions encountered in the present study includes papular, cauliflower,
and flat. This finding is in agreement with the general concept that GWs vary from small, flat-topped
papules to large, cauliflower-like lesions on the anogenital mucosa and surrounding skin [43]. On the
other hand, the microscopic morphology includes acanthosis, papillomatosis, hyperkeratosis,
parakeratosis, dysplasia, and koilocytosis. These pathological changes develop due to the invasion of
the basal epidermal cell layer by the HPV, resulting in disruption of the cellular homeostasis and in-
tense proliferation of the epidermal cells [44, 45]. The occurrence of koilocytes, “large atypical keratino-
cytes with eccentric, pyknotic nuclei surrounded by a perinuclear halo,” is considered a hallmark of an
HPV-infected cell [46, 47]. In addition, squamous cell carcinoma in situ has been identified in an exci-
sional biopsy obtained from the suprapubic region of a male patient with GW involved by the present
study. This finding confirms the perception that patients with GW have an increased risk of HPV-re-
lated cancers, especially anogenital malignancies [48].

The study has some limitations such as many patients with warts do not know about the skin
disease centers available in this region and directly visit the private skin disease clinics or patients know
the skin disease center, but they prefer to visit private skin disease clinics. Further, more patients with
GWs are present in this region, but they were not included in the present study as they prefer not to
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visit the skin disease center to avoid embarrassment and stigma. Lastly, the refusal of biopsy collection
by many patients with GWs as they were worried about the anesthesia, pain, and possible bleeding.

5. Conclusions

Warts represent a prevalent infection affecting both the skin and mucous membranes and carry
the risk of contagion, particularly among young male and female students. This study has shown that
students emerged as the predominant patient group, with common warts being the most frequently
observed variant followed by plantar warts and GWs. The histopathological analysis confirmed that
the majority of cases were benign. However, one case of squamous cell carcinoma in situ was seen,
underscoring the critical role of histopathological examination in the assessment and management of
wart-related conditions.
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