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Abstract

BACKGROUND: Condyloma acuminata (CA) is a sexually transmitted infection caused by the human papilloma
virus (HPV). HPV infection is increasing in immunosuppressed patients which causes the development of CA
lesions to be longer, recurrent, and larger. Clusters of differentiation 4 (CD4) count showed an association with the
occurrence of giant condyloma acuminata (GCA).

AIM: The aim of the study was to determine the relationship between CD4 count and type of HPV with GCA.

SUBJECTS AND METHODS: This study was an analytic and observational study with a cross-sectional design
with 20 human immunodeficiency virus-infected subjects (10 GCA and 10 non-GCA) selected using the consecutive
sampling technique. CD4 examination using blood samples which were analyzed using fluorescence-activated cell
sorting. CA lesions were taken using a shave biopsy technique and then the HPV type was examined using the
polymerase chain reaction method.

RESULTS: The majority of the study subjects were male with GCA 7 people (41.2%). The most age group was
26-35 years old with GCA 6 people (66.7%). The education of the subjects was mostly senior high school with GCA 9
people (56.2%). The employment of the subjects was mostly service and sales personnel with GCA 4 people (57.1%).
Based on the location of the GCA lesions, there were 4 people (57.1%) in the genital area and 6 people (46.2%) in the
anal area. A total of 9 people (90%) with GCA had severe immunosuppression. The results of the analysis showed
that there was a significant relationship between CD4 count and GCA (p < 0.001). The most common HPV type in
GCA was HPV-11, amounting to 6 people (46.2%). The results of the analysis showed that there was no significant
relationship between the type of HPV and GCA (p = 0.275).

CONCLUSION: There is a significant relationship between CD4 count with GCA and there is no relationship between

type of HPV with GCA.

Introduction

Condyloma acuminata (CA) is a sexually
transmitted infection (STI) caused by the human
papilloma virus (HPV). CA can occur in both men and
women, characterized by changes in mucosal and skin
hyperplasia, especially in the anogenital area [1], [2].
Transmission of HPV occurs through sexual intercourse,
either genitogenital, orogenital, or genitoanal. Thinner
mucosa is a more susceptible area for virus inoculation
than thicker keratinized skin, so microabrasion at
the epithelial surface allows virions from the infected
partner to enter the basal cell layer of the uninfected
partner. Basal cells are the first site of HPV infection, so
after inoculation through trauma, small HPV viruses will
enter the basal epithelial cell layer [2].

HPVinfectionisincreasedinimmunosuppressed
patients, such as human immunodeficiency virus (HIV)
infection, immunosuppressive therapy, and pregnancy.
This condition will also cause the development of CA
lesions to be longer, easy to recur, and larger (giant

condyloma acuminata [GCA]). GCA, also known as
Buschke-Lowenstein tumor (BLT), is a very rare clinical
form of CA with a characteristic growth that invades the
dermis and underlying tissue. GCA is usually benign,
cauliflower-shaped lesions, located in the anogenital
region with a diameter of more than 2.5 cm, and can
reach a size of 10-15 cm. GCA was first described by
Abraham Buschke and Lowenstein Ludwig in 1896
as a penile lesion similar to CA and squamous cell
carcinoma with biologic characteristics and different
histopathology [3], [4], [5], [6], [7], [8].

HPV types 6 and 11 are the most common in
GCA. In addition, there were also multiple HPV types,
namely, types 16 and 18, in lesions infected with HPV
types 6 and 11, which were more likely to progress from
CA to GCA. The finding of multiple HPV types is often
associated with an infection that tends to be persistent.
Persistent is defined as the same type being detected,
at least on two examinations within 1 year. Persistent
HPV infection is associated with the onset of clinical
manifestations. The risk factors for the incidence of
multiple HPV infections are HIV infection, more than
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one sexual partner, and men who have sex with men
(MSM) [9].

Clusters of differentiation 4 (CD4), also known as
T-helper cells, are the coordinators of the immune response
that protects the body against disease [10]. Normal CD4
count in adults ranges from 500 cells/uL to 1600 cells/pL.
In the presence of infection and acute illness, the CD4
count will be lower [11]. CD4 count correlated with the
level of immunosuppression, mild immunosuppression of
CD4 350-499 cells/uL, moderate immunosuppression of
CD4 200-349 cells/uL, and severe immunosuppression
<200 cells/uL [12]. There is a decrease in Langerhans
cells, T cell lymphocytes, macrophages, neutrophils, and
natural Killer cells in immunosuppressed CA patients, this
causes changes in local immunity and occurs increased
HPV infection in tissues [13].

Subjects and Methods

This study was approved by Ethics Commission
in the Faculty of Medicine of Universitas Sumatera Utara.
This study was an analytic observational study with a
cross-sectional design, consisting of 20 HIV-infected
subjects (10 people with GCA and 10 people non-GCA) at
the Dermatology and Venereology outpatient clinic of Haji
Adam Malik General Hospital and Universitas Sumatera
Utara Hospital from January to May 2022. Subjects were
selected by consecutive sampling. The samples of CA
were collected by a shave biopsy technique, then followed
by the examination of the HPV type using the polymerase
chain reaction (PCR) method. CD4 examination using
3 mL of blood samples which were analyzed using
fluorescence-activated cell sorting count. Inclusion criteria
included patients diagnosed with GCA (CAwith a diameter
more than 2.5 cm) and non-GCA based on anamnesis
and clinical examination, aged more than 18 years,
and signed informed consent. Exclusion criteria were
a history of coagulation disorders. The characteristics
of patients including sex, age, education, employment,
and CA location were recorded. The collected data were
tabulated and presented as frequency and percentage.
The relationship between CD4 and HPV type with GCA
was statistically analyzed using the Chi-square test. If
the Chi-square test conditions did not meet the criteria,
the Fisher’s exact test would be applied. However, if the
two conditions did not meet the criteria, then the Kruskal—
Wallis test would be applied. The results of statistical
analysis were considered significant if p < 0.05.

Results

The HPV infection was detected in 20 HIV-
infected subjects, 10 people with GCA and 10 people with

non-GCA are shown in Table 1. A total of 17 people were
male, 7 people (41.2%) had GCA and 10 people were
non-GCA (58.8%). Meanwhile, 3 people (100%) were
female who all had GCA. The results of the analysis using
Fischer’s exact test showed that there was no significant
relationship between sex and GCA (p = 0.211).

Based on age group, a total of nine people
aged 26-35 years old and 6 people (66.7%) of them
with GCA. The results of the analysis using the Kruskal—
Wallis test showed that there was no significant
relationship between age and GCA (p = 0.233).

Based on education, there are 16 people with
senior high school and 9 people (56.2%) of them with
GCA. The results of the analysis using the Kruskal—
Wallis test showed that there was no significant
relationship between education and GCA (p = 0.133).

Based on employment, most of the subjects
worked as service and sales personnel, amounting to
seven people, and 4 people (57.1%) of them with GCA.
The results of the analysis using the Kruskal-Wallis
test showed that there was no significant relationship
between employment and GCA (p = 0.326).

A total of seven people with genital lesions,
4 people (57.1%) with GCA, and 3 people (42.9%)
non-GCA. Meanwhile, there were 13 people with anal
lesions, 6 (46.2%) with GCA, and 7 (53.8%) non-GCA.
The results of the analysis using Fischer’s exact test
showed that there was no significant relationship
between lesion location and GCA (p = 1.000).

Table 1: The demographic characteristics patients

The demographic characteristics GCA p
Yes No
Sex, n (%)
Male 7(41.2) 10 (58.8) 0.2117
Female 3(100) 0
Age (years old), n (%)
17-25 3(37.5) 5(62.5) 0.233°
25-35 6 (66.7) 3(33.3)
36-45 1(100) 0
46-55 0 2 (100)
Education level, n (%)
Elementary and junior high school 1(100) 0 0.133°
Senior high school 9 (56.2) 7 (43.8)
Diploma/bachelor 0 3 (100)
Employment, n (%)
Professional 1(25) 3(75) 0.326°
Service and sales personnel 4 (57.1) 3 (42.9)
Agricultural forestry and fishery workers 0 1(100)
Machine operators and assemblers 1(33.3) 2 (66.6)
Factory workers 1(50) 1 (50)
Housewife 3 (100) 0
Lesion location, n (%)
Genital 4 (57.1) 3(42.9) 1.000°
Anal 6 (46.2) 7 (53.8)

“Fischer’s exact, "Kruskal-Wallis. GCA: Giant condyloma acuminata.

The results of the CD4 examination carried out
onresearch subjects are presentedin Table 2. Most of the
subjects were found to have severe immunosuppression
in 10 people, moderate immunosuppression in six
people, and mild immunosuppression in one person.
Meanwhile, three people were found with normal
CD4 cells.

Table 3 shows the relationship between CD4
and lesion characteristics, from 10 people with severe
immunosuppression there were 9 people (90%) with
GCA lesions. The results of the analysis using the
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Table 2: Characteristics of patients based on CD4

cell/pL GCA n=20
Yes No
Normal 1(33.3) 2(66.7) 3
Mild immunosuppresion 0 1(100) 1
Moderate immunosuppresion 0 6 (100) 6
1

Severe immunosuppresion 9 (90) 1(10)

CD4: Clusters of differentiation 4, GCA: Giant condyloma acuminata.

Table 3: Relationship between CD4 and lesion characteristics

CD4, n (%) GCA p RP
Yes No

95%IK

<0.001 9
(1.386-58.443)

Severe immunosuppression 9 (90) 1(10)
Non-severe immunosuppression 1(10) 9 (90)

“Chi-square. CD4: Clusters of differentiation 4, GCA: Giant condyloma acuminata.

Chi-square test showed that there was a significant
relationship between CD4 levels and GCA lesions
(p < 0.001) with a prevalence ratio value of 9 (95% CI
1.386-58.443) which means that subjects with severe
immunosuppression will tend to be at risk of developing
GCA lesions of 9 times greater than subjects with non-
severe immunosuppression.

Table 4 shows the characteristics of HPV
types from the results of the PCR examination carried
out. Based on HPV type, there was one person with
HPV-11 and HPV-16 who had GCA lesions, and
two people with HPV-6 and HPV-11 who all showed
positive GCA lesions. Meanwhile, from four people
with HPV-6, only 1 person (25%) had GCA lesions
and from 13 people with HPV-11, only 6 people
(46.2%) had GCA lesions. The results of the analysis
using the Kruskal-Wallis test showed that there was
no significant relationship between the type of HPV
and GCA lesions (p = 0.275).

Table 4: Characteristics of patients by type of HPV

Type of HPV, n (%) GCA p

Yes No
HPV-6 1(25) 3(75) 0.275"
HPV-11 6 (46.2) 7 (53.8)

HPV-6 and HPV-11 2 (100) 0
HPV-11 and HPV-16 1(100) 0
“Kruskal-Wallis. HPV: Human papilloma virus, GCA: Giant condyloma acuminata.

Discussion

The maijority of the subjects in this study were
male with GCA totaling 7 people (41.2%). GCAis a rare
case with an incidence of about 0.1% of the general
population. It is more common in males and less
reported in females [8], [14]. According to Purzycka-
Bohdan et al. and Sandhu et al., GCA has an incidence
of about 0.1% in the general population with a ratio of
2.7:1 in males to females [15], [16].

The largest age group is 26-35 years old
with GCA amounting to 6 people (66.7%). Trombetta
et al. showed that there was no difference in age range
with the incidence of GCA (p = 0.44), the age range of
GCA patients was 24—77 years old with a mean age of

43.9 years old (42.9 years old for men and 46.6 years
old for woman) [17].

The majority of research subjects had a senior
high school with a GCA of 9 people (56.2%). Research
by Jayadharma et al. based on a study of 58 CA patients
from 2011 to 2015 showed that the majority of CA
patients had secondary education level (85% of patients)
[18]. In contrast, the study by Silvia et al. regarding the
relationship between education level and the incidence of
CAin 71 CA patients showed a significant relationship (p
= 0.009) where the majority of CA patients (49.3%) had
low education [19]. Low education will affect a person’s
knowledge, attitudes, and sexual behavior so the
tendency to have unsafe sex will be more significant [20].

The most employment is service and sales
personnel with GCA amounting to 4 people (57.1%).
Research by Silvia et al. in 102 patients with CA also
showed that most patients with KA had private sector
worker/service and sales (32.4%) followed by patients
who did not work/housewife (23.5%). The study
also showed that there was a significant relationship
(p = 0.03) between employment and the incidence of
condyloma acuminate [21]. The large number of CA
patients from private sector workers may be due to the
fact that they have a lot of free time, sufficient income,
and good relationships in the work environment and
outside of work. The research of Jayadharma et al.
said that the customers of commercial sex workers are
mostly private sector workers, this may be related to the
high risk of STIs and CA in this group [18].

Based on the location of the lesions, 4 people
(57.1%) with GCA had lesions in the genital area and 6
people (46.2%) with GCA had lesions in the anal area.
The most frequently affected sites in male are the penis
(81-94%) and in female the vulva (90%). The second
most common location is in the perineal area in both
males and females [14], [22].

A total of 9 people (90%) with GCA had severe
immunosuppression. In Meghana’s study, the most
common viral infection found in immunosuppressed
patients was HPV infection which was seen in
11 patients (7.69%). The average CD4 count of
patients infected with HPV was 143.73/mm® (with a
range of 78-215/mm°). Nine patients with HPV were in
the stage of severe immunosuppression. There were
eight patients who had anogenital CA and one patient
with GCA. The results of the analysis from a study by
Megana regarding HPV infection with an average CD4
count in immunosuppressed patients with p = 0.009.
This suggests that the prevalence of HPV infection in
immunosuppressed (HIV positive) patients increases
with decreased CD4 cell count [11].

Characteristics of the most common type
of HPV in study subjects with GCA were HPV-11,
amounting to 6 people (46.2%). Cong et al. conducted
a correlation study of HPV types and clinical features in
patients with CA found a single infection of HPV-6 in 31
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people (38.7%) and HPV-11 in 29 people (36.3%), as
well as multiple infections caused by HPV-6, HPV-11,
HPV-16, HPV-18, and/or HPV-31 as many as 20 people
(25%). Statistical analysis showed that multiple HPV
infections resulted in greater CA formation (GCA),
higher recurrence rate, longer disease course, and
poorer prognosis [23].

Conclusion

There is a relationship between CD4 count
with GCA and there is no relationship between the type
of HPV with GCA.

Acknowledgments

We would like to express gratitude to the Head
of the Department of Dermatology and Venereology of
the Faculty of Medicine Universitas Sumatera Utara,
Haji Adam Malik General Hospital, and Universitas
Sumatera Utara Hospital.

Author Contribution

All authors have contributed to this research
process, including preparation, data gathering, analysis,
drafting, and approval to publish this manuscript.

References

1.  Mayer KH, Carballo-Dieguez A. Homosexual and bisexual
behavior in men in relation to STDs and HIV infection. In:
Holmes KK, Sparling PF, Stamm WE, Piot P, Wasserheit JN,
Corey L, et al, editors. Sexually Transmitted Diseases. 4" ed.
New York: McGraw-Hill; 2008. p. 203-18.

2. Wisnu MN. Kondiloma akuminata perianal pada laki-laki yang
berhubungan seksual dengan laki-laki yang terinfeksi human
immunodeficiency virus. Laporan Kasus. Bali: Bagian Iimu
Kesehatan Kulit dan Kelamin Fakultas Kedokteran Universitas
Udayana; 2016.

3. Lilungulu A, Mpondo BC, Miwati A, Matovelo D, Kihunrwa A,
Gumodoka B. Giant condyloma acuminatum of vulva in an HIV-
infected woman. Case Rep Infect Dis. 2017;2017:5161783.
https://doi.org/10.1155/2017/5161783
PMid:28487788

4. Irshad U, Puckett Y. Giant Condylomata Acuminata of Buschke
and Lowenstein. In: StatPearls. Treasure Island, FL: StatPearls
Publishing; 2021.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

Guozhen L, Biran N. Giant condyloma acuminatum (GCA;
Buschke-ldwenstein tumor): A new case and review. J Transl|
Clin Case Rep Fam Physician. 2016;2:13-6.

Braga JC, Nadal SR, Stiepcich M, Framil VM, Muller H. Buschke-
Loewenstein tumor: Identification of HPV Type 6 and 11. An
Bras Dermatol. 2012;87(1):131-4. https://doi.org/10.1590/
s0365-05962012000100018

PMid:22481663

Christopher PM, Kosim H, Wijaya RS, Suhardi S, Wijayadi LJ.
Buschke Léwenstein tumour (BLT)/giant condyloma acuminatum
(GCA): An immunopathogenesis insight. Bali Dermatol Venereol
J. 2020;3(1):1-8. https://doi.org/10.15562/bdv.v3i1.27

Hastuti R, Mustifah EF, Ellistasari EY. Combination of
cryotherapy and 5% KOH for the treatment of giant condyloma
acuminata with HIV infection. CDK. 2018;45(7):524-7. https://
doi.org/10.55175/cdk.v45i7.645

Safi F, Bekdache O, Al-Salam S, Alashari M, Mazen T,
El-Salhat H. Management of peri-anal giant condyloma
acuminatum-a case report and literature review. Asian J Surg.
2013;36(1):43-52. https://doi.org/10.1016/j.asjsur.2012.06.013

PMid:23270825

Peeling RW, Sollis KA, Glover S, Crowe SM, Landay AL,
Cheng B, et al. CD4 enumeration technologies: A systematic
review of test performance for determining eligibility for
antiretroviral therapy. PLoS One. 2015;10(3):e0115019. https://
doi.org/10.1371/journal.pone.0115019

PMid:25790185

Meghana MJ. Clinical Study of Cutaneous Manifestations in
HIV Positive Patients in Correlation with CD4 Count. Disertasi.
Chennai: The Tamilnadu Dr. M.G.R. Medical University Chennai;
2017.

Aldikha I, Kusumaningsih RW, Budiastuti A, Muslimin, Astuti MD.
Perianal Giant Condyloma Acuminatum with HIV Treated with
Surgical Excision. Medan: ICTROMI; 2019. p. 375-9.

Sitepu EE. Karakteristik Pasien Kondiloma Akuminata pada
Anogenital Dengan Human Immunodeficiency Virus (HIV) Di
RSUP Haji Adam Malik Medan Periode Januari 2012-Desember
2017. Tesis. Medan: Departemen limu Kesehatan Kulit dan
Kelamin FK USU; 2019.

Atkinson AL, Pursell N, Sisay A. The giant condyloma (buschke-
Idwenstein  tumor) in the immunocompromised patient.
Case Rep Obstet Gynecol. 2014;2014:793534. https://doi.
org/10.1155/2014/793534

PMid:25328732

Sandhu R, Min Z, Bhanot N. A gigantic anogenital lesion:
Buschke-lowenstein tumor. Case Rep Dermatol Med.
2014;2014:650714. https://doi.org/10.1155/2014/650714

PMid:25431694

Purzycka-bohdan D, Nowicki RJ, Herms F, Casanova J, Vivien B.
The pathogenesis of giant condyloma acuminatum (Buschke-
lowenstein tumor): An overview. Int J Mol Sci. 2022;23(9):4547.
https://doi.org/10.3390/ijms23094547.

PMid:35562936.

Trombetta LJ, Place RJ. Giant condyloma acuminatum of the
anorectum: Trends in epidemiology and management. Report
of a case and review of the literature. Dis Colon Rectum.
2001;44(12):1878-86. https://doi.org/10.1007/BF02234473

PMid:11742180

Jayadharma IB, Wiraguna AA. Description of the characteristics
of condyloma acuminata patients with HIV/AIDS infection
at Sanglah General Hospital, Denpasar, Indonesia in 2011-
2015. Intisari Sains Medis. 2020;11(3):1308-12. https://doi.
org/10.15562/ism.v11i3.735

Silvia E, Triwahyuni T, Hamzah MS, Hazni R. The relationship
between education level and the incidence of condyloma

338

https://oamjms.eu/index.php/mjms/index


https://oamjms.eu/index.php/mjms/index

Rohanda et al. Relationship between CD4 count and Type of HPV with GCA

acuminata. Arter J llmu Kesehat. 2021;2(2):49-54. https://doi.
org/10.37148/arteri.v2i2.152

20. Saputra N. Characteristics of the incidence of condyloma
acuminata cases in Indonesia. Muhammadiyah J Midwifery.
2020;1(1):25. https://doi.org/10.24853/myjm.1.1.25-29

21. SilviaE, IzzudinA, EffendiA, Anjani DD. The relationship between
occupational and the incidence of condyloma acuminata. J Trop
Med. 2021;1(1):16-20. https://doi.org/10.56922/tmi.v1i1.141

22.

23.

Montana N, Schiappacasse G, Resident R, Barros H, Trudeau L,
Barros H, et al. Giant condyloma acuminatum (Buschke-
Lowenstein tumor). Series of seven cases and review of the
literature. Rev Chil Radiol. 2013;(1):57-63.

Cong X, Sun R, Zhang X, Wang Y, Wang L, Yu Y. Correlation
of human papillomavirus types with clinical features of
patients with condyloma acuminatum in China. Int J Dermatol.
2016;55(7):775-80. https://doi.org/10.1111/ijd. 12964

PMid:26475783

Open Access Maced J Med Sci. 2023 Feb 03; 11(B):335-339.

339



