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Introduction: Condyloma acuminata (CA) is one of the sexually transmitted infections
caused by human papillomavirus (HPV). Condyloma acuminata patients are usually coin-
fected with human immunodeficiency virus (HIV), particularly those with low CD4+ levels.
Chemical cautery and cryosurgery are therapeutic modalities for CA, aiming to remove
lesions and prevent recurrence, especially in patients with HIV.

Objective: To compare the efficacy of chemical cautery to cryosurgery on CD4+ status of
HIV patients with CA.

Methods: A cross-sectional retrospective study was conducted in patients with CA visiting
the Dermatology and Venereology outpatient clinic and the voluntary counseling and testing
(VCT) clinic of Dr. Moewardi Hospital Surakarta, Indonesia from January 2018 to
December 2020. The data were taken from the medical records of patients. These subjects
were grouped into CA with HIV and without HIV. The data were statistically analyzed with
t-tests followed by multivariate regression tests, and a p-value of <0.05 was considered
significant.

Results: Seventy-eight patients with CA were included in the study, comprising 41 subjects
with HIV infection and 37 subjects without HIV infection. The subjects were predominantly
male (68%). Of all the subjects, 70.5% received chemical cautery, and the remaining had
cryosurgery. Multivariate regression tests obtained no significant differences in CD4+
levels between chemical cautery and cryosurgery (p=0.138 vs p=0.907).

Conclusion: Either chemical cautery or cryosurgery is effective in improving the clinical
condition of patients with CA. Although chemical cautery results in a higher level of CD4+ than
cryosurgery, statistically both therapies have no significant difference regarding CD4+ status.
Keywords: CD4+, chemical cautery, condyloma acuminata, cryosurgery, HIV

Introduction

Condyloma acuminata (CA), or genital warts, is one of the sexually transmitted
infections (STIs) resulting from human papillomavirus (HPV), primarily types 6
and 11, which manifests in the form of cutaneous tissue hyperplasia or mucosal
hyperplasia. It has been estimated that the incidence of CA is around 160-289 cases
in 100,000 individuals per year worldwide.! Based on the data taken from Dr.
Moewardi General Hospital, Surakarta, Indonesia, there were 13.7% cases of
anogenital warts.” In general, CA treatment aims to eradicate lesions and prevent
their recurrence with minimal side effects. Condyloma acuminata can be treated
pharmacologically with imiquimod, podophyllotoxin, trichloroacetic acid (TCA),
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and sinecatechins from green tea leaves and non-
pharmacologically by electrosurgical excision, frozen sur-
gery, infrared coagulation, or laser ablation.’

Coinfection of human immunodeficiency virus (HIV)
and CA is commonly observed in patients with low CD4+
levels. Patients with HIV experience declining levels of
Langerhans cells, CD4+, macrophage, and natural killer
(NK) cells. The changing of the local immune system and
decreasing of T-cell memory in circulation functioning to
fight HPV infection facilitates the occurrence of CA in
tissues.* Conley et al. stated that patients with HIV infection
are more susceptible to vulvovaginal as well as perianal CA
and intraepithelial neoplasia. Meanwhile, Massad et al.
reported that 60% of women with HIV-1 infection and
80% of individuals are more likely to have CA recurrence
after receiving therapy during the first year of treatment.>
Theoretically, HPV infection triggers immunosuppression
by depleting CD4+ level, so that appropriate management
is required to elevate CD4+ level in order to achieve opti-
mum outcome. Moreover, in giving therapy we must take
into account its effectiveness and cost according to
Indonesian health insurance policy. Hence we conducted
this study to compare the efficacy of chemical cautery
using TCA to cryosurgery (liquid nitrogen) on patients
with low CD4+ levels with HIV infection and CA.

Methods

Study Design

A hospital-based, cross-sectional retrospective study was
conducted using medical record data of patients visiting
the Dermatology and Venereology outpatient clinic and
Voluntary Counseling and Testing (VCT) clinic of Dr.
Moewardi Hospital Surakarta, Central Java, Indonesia
from 1 January 2018 to 31 December 2020.

Study Population and Data Collection

All patients diagnosed with CA based on physical examina-
tions and biopsy were included in the study. The
International Classification of Diseases revision 10 (ICD-
10) was used to determine the diagnosis based on medical
record. Patients who were diagnosed with HIV infection
and CA evidenced by laboratory examination based on
CD4+ level were also enrolled in this study. Condyloma
acuminata patients with HIV infection who were not regis-
tered on the VCT clinic medical record, had passed away, or
continued their therapy in other hospitals were excluded
from the study. We only included patients who agreed to

participate in this study by signing the informed consent
prior to study protocol. In addition, we included patients
aged between 15 and 18 whose parents allowed their chil-

dren to join the study by signing the informed consent form.

Patient Management

After signing informed consent forms, all patients received
either cryosurgery using liquid nitrogen or chemical cautery
with TCA 80% solution based on ICD-9 for its procedure. In
line with the 2019 European guideline for the management of
anogenital warts, we performed the therapy session weekly
until the lesions disappeared. We used the spray technique
using cryogen for cryosurgery. These patients received two
cycles of freeze-thaw on each lesion using a nozzle
C (0.06 mm) for the lesion freezing procedure. The spraying
was done continuously, limited to 1 mm from the edge of the
lesion until it looked like frosting, in which the distance
between the nozzle and the lesion’s surface was 0.5-1 cm.
Chemical cautery was performed with TCA 80% solution
applied twice every single session of therapy by using
a cotton tipped applicator on the lesion until it looked like
frosting. Each study subject underwent CD4+ level measure-
ment twice during the study period, before starting the ther-
apy procedure and after he/she had completed the therapy.

Statistical Analysis

Categorical variables were described as numbers and per-
centages and continuous variables were expressed as med-
ians. The demographic characteristic data taken from
medical records of patients were sex, age, occupation,
sex orientation, lesion site, therapy type, and treatment
duration. 7-tests were used to evaluate the relation between
CA without HIV infection and CA with HIV infection.
Multivariate regression analysis was used to analyze the
difference in the efficacy of the two therapy procedures on
CD4+ based on treatment duration. All data were statisti-
cally analyzed with SPSS version 23 and a p-value of 0.05
was considered significant.

Ethical Issues

This study was approved by the Health Research Ethical
Committee of Dr. Moewardi Hospital/Faculty of Medicine,
of Sebelas Maret University, Surakarta, Central Java,
Indonesia (440//HREC/2021). The study was conducted
in accordance with the Declaration of Helsinki. Patients'
confidentiality was assured.
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Table 1 Demographic Characteristics of CA Patients in the Study

Variables Condyloma Acuminata without HIV Condyloma Acuminata with HIV p-value
Infection, n = 37 (%); Mean £ SD Infection, n = 41 (%); Mean * SD
Sex <0.010%*
Male 17 (21.8) 36 (46.2)
Female 20 (25.6) 5 (6.4)
Age (years old) 30 £ 13.05 26 723 0.140
15-19 I (1.3) 3(38)
20-24 6 (7.7) 14 (17.9)
25-29 8 (10.3) 12 (15.4)
30-34 7 (9.0) 5(64)
35-39 6 (7.7) 4 (5.1)
4044 2 (26) H(13)
4549 I (1.3) 2 (2.6)
50-54 2 (2.6) 0 (0.0
=55 4 (5.1) 0 (0.0
Occupation 0.050*
High school student I (1.3) 3(3.8)
University student 3(3.8) 7 (9.0)
Housewife 7 (9.0) 1 (1.3)
Employee 16 (20.5) 20 (25.6)
Entrepreneur 6 (7.7) 10 (12.8)
Teacher 2 (2.6) 0 (0.0)
Civil servant 2 (2.6) 0 (0.0)
Sexual orientation <0.010%*
Heterosexual 29 (37.2) 13 (16.7)
Homosexual 4 (5.1) 20 (25.6)
Bisexual 4 (5.1) 8 (10.3)
Lesion site <0.010%*
Genital 26 (33.3) I (14.1)
Anorectal 6 (7.7) 24 (30.8)
Genital and anorectal 5 (6.4) 6(7.7)
Treatment 0.148
Chemical cautery 29 (37.2) 26 (33.3)
Cryosurgery 8 (10.3) 15 (19.2)
Treatment duration (week) 0.592
Chemical cautery 15.72 + 13.26 31.84 £ 3423
Cryosurgery 22.50 + 7.98 32 + 2351

Notes: *Statistical significant with p<0.05. **Statistical significant with p<0.01.
Abbreviation: HIV, human immunodeficiency virus.

Results

During the study period we obtained 78 patients meeting
our inclusion criteria, comprising 37 CA patients without
HIV infection (47.43%) and 41 CA patients with HIV
infection (52.57%). Males (n=36) were more dominant
than females (n=5) in the CA with HIV group. The mean
ages of CA patients without HIV and with HIV were 30 +
13.05 years and 26 + 7.23 years, respectively. The

significant difference between the two groups observed
in the demographic characteristics of the subjects was
occupation (p=0.05). The mean treatment durations of
chemical cautery and cryosurgery were 23.34 £ 26.45
weeks and 28.69 + 19.84 weeks, respectively (Table 1).
Of the total 41 CA patients with HIV infection, 18
visited VCT of other hospitals, so we excluded them; the

remaining 23 patients underwent CD4+ level examination.
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Table 2 Comparison of Treatment Efficacy on CD4+ Level
CA Patients with HIV Infection

Treatment CD4+ F Sig.
Chemical cautery (24 + 23.07) Pre 1.192 0.438
Post 2.788 0.138
Range 2.673 0.148
Cryosurgery (20 * 23.64) Pre 0.756 0.649
Post 0.292 0.907
Range 0.462 0.807

The mean of initial CD4+ level was 112 + 164.760, while
the mean CD4+ level at the end of the treatment was 182 +
279.281. Multivariate regression analysis revealed no sig-
nificant difference regarding CD4+ level in patients
receiving either chemical cautery or cryosurgery (Table 2).

Discussion

Condyloma acuminata is one of the STI types caused by
HPV; it is highly infectious. The estimated incidence of
CA around the globe is 200 cases in 100,000 individuals.
It is more prevalent in males than females, with a ratio of
1:0.7. This is similar to our finding, as 68% of our study
subjects were male. Based on age group, CA mostly
affects people aged between 16 and 25 years old; its
incidence is 700 cases per 100,000 population.” Patel
et al. reported that females are more concerned about
their reproductive health so that they regularly visit their
gynecologists; hence, the prevalence of CA is lower in this
population than in males. They also found that heterosex-
ual males usually deny having a history of CA, thus many
cases were too late to manage or mistreated.® A study by
Puspawati et al. revealed that CA commonly affected
aldolescents (47.31%) as they are in their productive age
and usually sexually active. In this study the highest inci-
dence of CA was observed in subjects aged 20—
29 years old (28.2%).”

A previous study on CA by de Peder et al. found the
highest incidence of CA in the heterosexual group
(36.7%), while Piketty et al. reported its incidence in the
homosexual group was 85-93%.'*!" We also obtained the
highest number of CA without HIV in the heterosexual
group (37.2%) and in the homosexual group (25.6%) for
CA with HIV. The predilection sites of CA are genital and
extra-genital areas. There is a transition zone in anal
mucosa, which is located right over the dentate line. In
this zone squamous epithelium changes into columnar
epithelium, in which most of the big cells are immature

so that micro-trauma and HPV transmission often occur in
this area.'?

In general, CA treatment aims to remove lesions and
prevent recurrence. Some modalities used to treat CA are
chemical cautery using TCA solution and cryosurgery
with liquid nitrogen. Sharma et al., when comparing cryo-
surgery mono-therapy with combined therapy using podo-
phyllin 25% solution as a single therapy, showed that
single therapy using cryosurgery resulted in a higher cure
rate and lower recurrent rate than combined therapy (89%;
7% vs 85%; 11.5%).13 Moreover, Fathi and Tsoukas dis-
covered that TCA 80-90% as a mono-therapy for CA
yielded a cure rate of 70-80%, with a recurrent rate of
36%.'* However, based on duration of treatment, chemical
cautery was a shorter process than cryosurgery in both
groups (23.34 £ 26.45 weeks vs 28.69 £+ 19.84 weeks).

To date there has been no report comparing chemical
cautery to cryosurgery regarding their effect on CD4" level
of CA patients with HIV infection. This study finding
revealed that statistically there was no significant differ-
ence between those two treatments in term of CD4" level,
although subjects receiving chemical cautery had higher
CD4+ levels than cryosurgery subjects. An experimental
study by Blossom et al. conducted on mice receiving TCA
for 32 weeks demonstrated an increase in CD4+ produc-
tion. This increase results from the activation of CD62L,
an adhesion molecule in lymphocyte, whereas TCA will
activate CD62L or a naive phenotype to differentiate from
CD62L" in lymphocyte T-cells which then produce CD4
+.'5 An in vivo study by Newell et al. demonstrated that
inhibition in T-cell receptor alpha and beta (TCRaB3)-CD3
will inhibit CD4+ to bind with major histocompatibility
complex class II (MHC II), thus apoptosis does not
occur.'® An in vivo and in vitro study by Barber et al.
reported that CD4+ and CD8+ antigens can inhibit protein

kinase enzyme p56'

which phosphorylates CD3 complex
leading to the activation of effector T-cells.'” Study
findings of McCabe et al. stated that inhibition in CD95
and Fas pathway, which in nature is a death-inducing
signaling complex (DISC), will prevent lymphocyte
T-cell.'®

As we know, decreasing of CD4+ level can be triggered
by HPV infection. A study by Cao et al. showed patients
with CA had lower CD4+ level, CD4+/CD8+ ratio, and
higher CD8+ level compared to healthy subjects.'” The
secretion of various cytokines in CA patients, such as inter-
leukin (IL) 2, IL-12, and interferon gamma (IFN-y), are
markedly decreased. By contrast, the expression of tumor
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necrosis factor alpha (TNF-a), IL-4, and IL10 in patients
with CA are significantly increased compared to those of the
control group. This condition shows that the HPV antigen-
specific function switches T-helper (Th)1 to Th2 immune
which 2021

Moreover, overexpression of T regulatory cells may contri-

response indicates suppressed immunity.
bute to immunosuppression in local lesions of HPV promot-
ing production of IL-10 and transforming growth factor beta
(TGF-B) without causing abnormal changes in CD4+
T lymphocyte level.*

This study is limited by small sample size and single
center. Our subjects were mostly males, and chemical
cautery was more commonly used than cryosurgery.
However, this has a strength in that we analyzed sexual
orientation including heterosexual, homosexual, and bisex-
ual patients. Further study is needed involving large sub-

jects and a more heterogeneous population.

Conclusion

Condyloma acuminata is a common STI which is usually
accompanied by HIV infection. Chemical cautery and
cryosurgery are effective in clinical improvement of
patients with CA, but none of them showed a significant
effect on CD4+ level of CA patients with HIV infection.
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