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Review Article 

Complicating factors in the management of 

condyloma acuminata in HIV patients 

 

Introduction 

Human papillomavirus (HPV) is a viral 

infection, mostly transmitted sexually and can 

cause malignant cancer or benign tumors of the 

skin and mucosa.
1
 This virus has double-strain 

DNA, without a capsule and belongs to the 

papilloma family with more than 170 subtypes 

and there are new types that are constantly being 

discovered. The most frequent HPV type to be 

infected are HPV type 6, 11, 16, and 18. People 

infected with type 6 and 11 often experience 

benign lesions, while those infected with types 

16 and 18 mostly had malignant lesions.
2 

Condyloma acuminata (CA) is an infectious 

disease in the form of vegetation on the mucosal 

area and anogenital skin. Nearly more than 90% 

of KA cases are caused by HPV type 6 or 11. 

Areas of predilection of CA include the vulva, 

perineum, perianal, vagina, cervix, penis, anus, 

scrotum and urethra.
2,3 

Based on a systematic 

review of 32 epidemiological studies of CA 

worldwide, the reported incidence of CA ranges 

from 100-200 new cases per 100,000 adult 

population each year. The number of CA 

patients in Dr. Sardjito Hosipatl Yogyakarta in 

2019 was 31% of the total number of patients 

seeking treatment at a sexually transmitted 

infection (STI) clinic.
1,4 

  

CA management can be divided into two types, 

namely surgical and non-surgical. Surgical 

interventions include excision, electrocautery, 

cryotherapy, and laser. Non-surgical therapies 

include podophyllin, podophyllotoxin, 

trichloroacetic acid, chemotherapy agents, or 

immunotherapy. The problem in CA 

management is the high recurrence rate, ranges 

from 50-60%.
5,6

  The severity of dysplasia, HPV 

subtypes, and the pattern of sexual intercourse 

have been suggested as causes of CA recurrence. 

In many studies, it was also found that the 
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prevalence and recurrence of CA was higher in 

immunocompromised patients including HIV 

patients than in healthy population.
7
 HIV 

infection has been shown to support reactivation 

and expression of latent HPV infection, and 

correlates with the patient's degree of immune 

deficiency. In addition, HIV infection can cause 

dysplastic degeneration that is more frequent in 

women with cervical HPV lesions. This risk 

increases from 1% in healthy (HIV negative) 

patients to 20% in HIV-infected women. Panfilis 

et al. found the recurrence of CA after treatment 

in HIV patients was 66.4% compared to 26.8% 

in control subjects.
8 

This paper will focus on the complications of 

CA management in patients with HIV. 

Clinicians are expected to be able to understand 

the pathophysiology of CA in patients with HIV 

therefore appropriate therapy and education can 

be given, in regard to their disease condition.  

Condyloma acuminata in HIV patients 

Several studies found that the prevalence of 

HPV infection including CA in patients with 

HIV is higher than non-HIV patients.
7,8 

 Low et 

al., in 2011 reported that the incidence of CA in 

HIV positive patients was 5.01 people per year 

compared with 1.31 people per year in HIV 

negative patients. In addition, this study also 

found that HIV seropositive women with CD4
+
 

 200/mm
3
 had a 20 times higher risk of CA 

than HIV seronegative women. Meanwhile, HIV 

seropositive women with CD4
+
 >200/mm

3
 had a 

risk CA 6 times greater than HIV seronegative 

women.
9  

The morphology of CA lesions in HIV patients 

was found to be no different from the 

morphology of CA in non-HIV patients. Aynaud 

et al. found that the morphology of CA lesions 

in HIV patients was similar to non-HIV patients. 

CA lesions were predominantly exophytic, 

namely 85.1% in HIV patients and 84.2% in 

non-HIV patients.
 
In addition, it was found in 

HIV patients that the number of CA lesions was 

higher, found in many locations, diffuse 

infection covered a total area of more than 4 cm, 

and often more extensive and larger than CA in 

non-HIV patients.
10,11

 
 

CA treatment in HIV 

patients was also more resistant to therapy, and 

had more recurrences.
10,11

 Sung et al. found that 

the mean recurrence time of anal CA lesions in 

HIV patients was 5.1 months with a range from 

1.3 months to 14.2 months.
12  

The following factors complicate the 

management of CA in patients with HIV. 

1. Immune response to HPV 

Human Papilloma Virus is an obligate 

intracellular, which can reproduce in the host 

cell. HPV DNA is a double strand virus, 

containing 7,900 base pairs, arranged in a 

circle.
13

 The viral genome consists of 8 open 

reading frames, 6 initial genes (E1, E2, E4, E5, 

E6 and E7) coding for initial proteins and 2 late 

genes (L1 and L2) which code for late proteins. 

The E1 protein assists in viral replication as a 

host replication engine. Proteins E5, E6 and E7 

are thought to be associated with avoidance of 

virus from the immune system. Activation of E4 

protein will induce amplification of viral 

genome replication, increasing the number of 

viral copies per cell in large numbers. The E5 

product can downregulate the histocompatibility 

leucocyte antigen (HLA) of infected cells, 

facilitating the avoidance of the virus from the 

immune system.
14,15

  E6 and E7 are considered 

tumorigenic genes, their products can bind to the 

tumor suppressor protein p53 and stop the cell 

cycle, disrupt apoptosis of infected cells and 

promote transformation. The L1 and L2 proteins 

are responsible for forming the structural 

components of the viral capsid. E2 help set the 

transcription of E6 and E7. The integration of 
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the HPV genome into the host genome will 

disrupt the function of E2 regulation, leading to 

uncontrolled expression of E6 and E7, which 

promotes the development of normal cell cycle 

disorders and carcinogenesis.
16

 

During the early stages of HPV infection, the 

innate immune response becomes the first line of 

defense against infection. Dendritic cells (DC), 

langerhans cells (LC), natural killer cells (NK), 

natural killer T cells (NKT) and keratinocytes 

are important in promoting adaptive immune 

responses. Most of these cell types can promote 

cytokine-mediated proinflammatory processes, 

which link the innate immune response to the 

adaptive immune response. Natural immune 

mechanisms against HPV infection with 

keratinocytes that are capable of producing 

transforming growth factor β (TGF-β), tumor 

necrotizing factor (TNF), interferon (IFN) α and 

β which can inhibit HPV replication in 

keratinocytes infected by HPV, including 

inhibiting protein E6 and E7. In addition, NK 

cells can immediately eliminate HPV-infected 

cells.
17 

NK cells can recognize infected cells 

without expressing major histocompatibility 

complex (MHC)-I. Langerhans cells and 

dendritic cells have an important role in adaptive 

or specific immunity because of their ability to 

capture antigens and then present them to naïve 

T cells. T cells will then differentiate to produce 

a number of cytokines, chemokines, and 

adhesion molecules at the infected site. 

Persistent HPV infection indicates a reduced 

local and systemic cellular immune response. 
17 

HIV infection attacks the CD4
+
 T lymphocytes, 

damaging patient's immunity and making the 

patient more susceptible to various infections.
19 

 

In people with HIV infection there is a decrease 

in the number of Langerhans cells, CD4
+
 cells, 

macrophages, neutrophils, and NK cells, causing 

changes in immunity that modulate HPV 

infection in the tissue.
20 

 Chaturvedi et al. 

demonstrated that the incidence of HPV was 

found higher in patients with lower CD4 cell 

counts, and HPV virus was frequently detected 

among immunosuppressive conditions. 

Circulating memory T cells against specific 

HPV are also reduced in the presence of HIV 

infection.
21 

In general, HPV-related lesions have a higher 

frequency in immunocompromised persons 

including HIV. This is due to the direct 

interaction between HIV and HPV and/ or 

indirect immune suppression caused by HIV. 

Experimental evidence demonstrates the effect 

of the HIV-tat gene on HPV transcription. HIV-

tat can also affect several other cellular 

functions.
22

 However, the coexistence of HPV 

and HIV has never been found in keratinocytes, 

although HIV can temporarily replicate in 

keratinocytes, in vitro. The main targets for HIV 

in the skin are Langerhans cells, CD4
+
 T cells 

and macrophages.
23 

Arany et al. compared the molecular 

characteristics of penile condyloma of 

immunocompetent individuals compared with 

individuals with HIV. The research was 

conducted using polymerase chain reaction 

(PCR) and reverse transcriptase (RT) 

techniques. The results revealed that HIV 

seropositive patients had multiple HPV 

infections and the appearance of an oncogenic 

HPV type that was dependent on CD4 cell 

count. HIV infection also changes the 

transcription patterns of HPV in favor of 

transcription of early genes such as E7.
24  

A study by Low et al. Found an association 

between decreased CD4
+
 count and increased 

viral load in HIV patients.
9 

The study by 

Wiraguna et al. also reported that HIV 

seropositive women with CD4
+
 counts ≤ 200 

cells/mm
3
 tended to have severe CA compared 

to those with CD4
+
 counts > 200 cells/mm

3
.
9,33 
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2. Serum Zinc Levels 

Zinc is an essential element for growth, 

development, and maintenance of immune 

function. Zinc deficiency affects up to a quarter 

of the population in developing and developed 

countries as a result of lifestyle, age, and 

disease-mediated factors. Zinc status is an 

important factor that can affect antiviral 

immunity, particularly as zinc-deficient 

populations are often most at risk of contracting 

viral infections.
26 

Sufficient zinc status is required for maturation 

of T cells in the thymus and the functioning of 

peripheral lymphocytes. Zinc deficiency reduces 

the number of peripheral and thymus T cells, as 

well as their proliferation in response to 

phytohemagglutinin. In addition, there is a 

decrease in the function of T helper (TH) and 

cytotoxic T cells, and indirectly reduce the level 

of active serum timulyn. At the molecular level, 

zinc stimulates autophosphorylation of the 

protein tyrosine kinase Lck by non-covalent 

interactions with the cytoplasm of CD4 and 

CD8, which leads to T cell activation. Other 

cells are also affected, leading to reduced 

antibody production and cell function of the 

innate immune system, such as NK cell activity, 

cytokine production by monocytes, chemotaxis 

and neutrophil granulocyte oxidative 

explosion.
27

 

 In addition, zinc has unique and distinct 

antiviral properties against a number of human 

viruses. Zinc in this latest study has also been 

shown to contribute to innate and adaptive 

immune signaling pathways that have been 

comprehensively reviewed. Although 

mechanical studies are still limited, zinc appears 

to inhibit the enzymatic processes of proteases 

and polymerases, as well as physical processes 

such as virus assembly, infection, and 

uncoating.
28 

In HPV infection, therapy with exogenous zinc 

(CIZAR, zinc chloride and anhydrous citric 

acid) can effectively inhibit the production of E6 

and E7 viral oncogenic proteins. The mechanism 

by which zinc downregulates E6 and E7 is not 

known yet, but may be preceded by a blockade 

of a component of the viral life cycle. A recent 

systematic review concluded that zinc 

supplementation was effective as a systemic 

treatment for skin and genital warts. Individuals 

with persistent warts are often zinc deficient or 

have lower concentrations than healthy 

individuals.
29,30 

Patients with HIV infection often develop zinc 

deficiency. Research conducted by Madueke et 

al. compared plasma zinc levels in subjects with 

HIV infection and without HIV infection found 

that the mean plasma zinc levels in subjects with 

HIV infection (88.35±5.49) were lower than 

those in subjects without HIV infection 

(122.62±8.57) with p value <0.001.
30

  A 

previous study by Baum, found as many as 56% 

of subjects with HIV infection, had zinc 

deficiency (plasma zinc level <75μg/dL).
31 

 

Another study conducted by Koch et al. Stated 

that 51% of 228 HIV-infected adults had plasma 

zinc deficiency (plasma zinc level ≤65μg/dL).
32 

Wiraguna et al. in 2018 compared plasma zinc 

levels among HIV positive and HIV-negative 

subjects infected with CA. In that study, it was 

found that mean plasma zinc levels were lower 

in CA patients with HIV infection than in CA 

patients without HIV infection.
33

 Therefore, zinc 

deficiency which often occurs in HIV patients is 

one of many factors that causes the high 

recurrence of CA. 
 

Conclusion 

Condyloma acuminata is one of sexually 

transmitted infections caused by HPV, mostly 

caused by type 6 and 11. Management of CA is 
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divided into surgical and non-surgical methods. 

The prevalence of CA is higher in HIV positive 

populations compared to HIV negative 

populations. Treatment of CA in HIV patients is 

challenging due to resistance to therapy and high 

rate of recurrences. These factors complicating 

the management of CA in HIV patients are 

mainly associated with immune response and 

low levels of zinc. 

. 
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