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Purpose: High-risk human papillomavirus (hr-HPV) types are the primary cause of cervical and anogenital cancers. Understanding 
patterns of persistence, clearance, and re-infection is essential, as persistent infections contribute to precancerous and invasive lesions. 
This study evaluated hr-HPV infection dynamics and genotype specific outcomes over two years among Ethiopian women.
Patients and Methods: A cohort of 893 women aged 30–49 years was followed for two years using self-collected samples for 
multiplexed hr-HPV genotyping by BSGP5+/6+ PCR. Women testing positive were re-evaluated at 6 and 24 months with HPV 
genotyping, Visual Inspection with Acetic Acid (VIA) and cytology. Persistent infection was defined as continuous HPV DNA 
presence over consecutive visits, while clearance indicated no detectable virus. Re-infection occurred if a cleared HPV type 
reappeared, or a new type was detected.
Results: After six months, 26.3% had persistent infections, while 73.7% cleared the infection. After two years, 13.2% experienced 
persistence, and 86.8% cleared their infections. Among women who tested negative at baseline, 74 were re-tested and showed hr-HPV 
incidence of 4.05% after 24 months. Genotype persistence rates varied, with HPV68, 82, 53, 52, and 56 showing the highest 
persistence after six months. After 24 months, HPV59, 68, 66, 52, and 16 had the highest persistence. Additionally, 29.9% of 
women at six months had abnormal cytology, including Atypical squamous cells of undetermined significance (ASCUS) and High 
grade squamous intraepithelial lesion (HSIL), which was 10.3% of those tested.
Conclusion: The findings show that most hr-HPV infections among rural Ethiopian women cleared within two years, with varying 
persistence and clearance rates across HPV types. This emphasizes the need for regular monitoring and targeted prevention in high 
HPV prevalence populations.
Keywords: HPV, persistence, high-risk genotypes, natural history, cervical cancer, Ethiopia

Introduction
Human papillomavirus (HPV) is a group of more than 200 related viruses, with high-risk types being the primary 
causative agents of cervical cancer and other anogenital malignancies.1 In 2022, an estimated 662,301 women worldwide 
were diagnosed with cervical cancer, and approximately 348,874 died of the disease. It is the most commonly diagnosed 
cancer in 23 countries and the leading cause of cancer-related deaths in 36 countries.2 The vast majority of these 
countries are in sub-Saharan Africa, Melanesia, South America, and Southeast Asia.3 Cervical cancer is the second most 
common cancer in Ethiopia, with 8,168 new cases annually and approximately 5,975 deaths each year.2

Approximately 99.7% of cervical cancers are caused by persistent infection with hr-HPV genotypes.4 However, most HPV 
infections are transient, with many individuals clearing the virus within 1–2 years due to the immune response. More than half 
of HPV infections resolve within 6 months, and up to 90% are spontaneously cleared within 24 months.5–7 However, some 
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high-risk types can evade immune detection and establish persistent infections, significantly increasing the risk of malignant 
progression. Additionally, reinfection with a new or the same HPV type may occur through a new partner, reinfection from the 
same partner, or reactivation of the initial infection.8 Studies indicate that only a small fraction of cervical intraepithelial 
neoplasia (CIN) grade II lesions progress to invasion, with about 22% advancing to carcinoma in situ. Furthermore, it is 
estimated that fewer than 50% of women with CIN3 develop invasive cervical cancer within 30 years.9

Infection of the cervical epithelium with carcinogenic HPV genotypes is the first step in the development of cervical 
cancer. However, hr-HPV infection alone is not sufficient for cancer to develop. The persistence of the infection is 
a crucial step in the process.10,11 Understanding the persistence, clearance, and reinfection rates of hr-HPV types over 
time is critical in identifying individuals at greater risk of progression to precancerous and cancerous lesions. It could 
also serve as a useful screening marker for cervical cancer. For example, a follow-up study by Iacobone et al12 confirmed 
that persistence of the same HPV genotype increases the odds of developing CIN2+ recurrence by 30-fold. Monitoring 
these dynamics provides insight into the natural history of HPV and informs public health strategies, such as targeted 
screening programs and vaccination efforts, to prevent persistent infections that lead to cancer.

Despite the lack of consensus, persistent infection is commonly defined as “finding the same genotype positive in two 
consecutive HPV tests.” However, the screening interval for type-specific infection varies widely across different 
reports.13,14 The time interval between two measurements significantly impacts persistence estimates because many 
infections are cleared within 2 years.15

The factors influencing whether an HPV infection will persist or clear are complex and include a range of host, viral, 
and environmental factors. Despite conflicting findings across studies, multiple-type infections have been identified as 
important cofactors in the persistence of high-risk infections.16–18 Regardless of the time frame, the primary determinants 
of HPV persistence are the specific HPV type and viral load at initial detection.19 Although the mechanisms regulating 
the persistence and progression of hr-HPV infections are not yet fully understood, certain environmental and exogenous 
factors have been identified as modifiers of the natural history of HPV infections leading to cervical cancer. Among these, 
coexisting sexually transmitted infections, high parity, smoking, and long-term use of oral contraceptives have been 
implicated as cofactors in HPV persistence.20,21 Additionally, reinfection with the same high-risk genotype or new high- 
risk genotypes can further exacerbate this risk.22

The incidence, genotype frequency, and prevalence of HPV infection vary across geographic regions. In Ethiopia, the 
population-based prevalence of hr-HPV infection is approximately 20%, with the most prevalent genotypes being HPV 
16, 35, 52, 31, and 45.23 A systematic review of 3633 Ethiopian women with different cervical abnormalities reported 
HPV16, HPV52, HPV35, HPV18, and HPV56 as the most prevalent high-risk genotypes with 77.5% overall proportion 
of hr-HPV.24 In comparison, neighboring countries report varying HPV prevalence: 16.8%–41.6% in Kenya and 15.2%– 
73.2% in Uganda among women with normal cervical cytology.25 However, there is limited knowledge about the 
persistence and clearance of HPV infections specific to geographic regions and populations.26–29 Given its substantial 
public health impact, understanding the natural course of HPV infection—including persistence, clearance, and reinfec
tion patterns—is crucial for developing effective prevention, screening, and treatment strategies. Few studies have 
investigated the persistence and clearance of hr-HPV infections in low- and middle-income countries, and none have 
been conducted in Ethiopia.

In Ethiopia, the overall coverage of cervical cancer screening remained very low despite the introduction of national 
VIA based screening program in 2015.30 This has been contributed due to the reliance on VIA that is with low uptake 
and requires well-trained providers, and performance varies widely.31 The other reason for this is due to limited access 
for HPV testing which is more accurate and high acceptance by rural women.32 Limited Infrastructure and Resources, 
Poor Awareness and Sociocultural Barriers, Shortage of Trained Health Workforce and Inadequate Follow-up and 
Treatment can also contribute to the limited coverage of cervical cancer screening in Ethiopia.32,33

There is ongoing uncertainty about whether HPV infections clear completely or become latent, with the potential for 
reactivation later in life. While reinfections are acknowledged, the factors contributing to reinfection remain poorly 
understood. This study aims to address gaps in current research by examining the dynamics of hr-HPV infection over 
a 2-year period, focusing on persistence, clearance, and reinfection rates, and associating them with clinical outcomes.

https://doi.org/10.2147/IJWH.S544062                                                                                                                                                                                                                                                                                                                                                                                                                                        International Journal of Women’s Health 2025:17 3800

Teka et al                                                                                                                                                                            

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Materials and Methods
Study Design and Population
This follow-up study was part of a larger study conducted at the Butajira Health and Demographic Surveillance Site of 
Addis Ababa University, Ethiopia. The design and protocol of the larger study have been described in detail 
previously.23,31 The broader study began in January 2018 with the aim of investigating the role of self-sampled HPV 
DNA testing in improving cervical cancer screening uptake and determining the circulating HPV genotypes among 
unscreened and unvaccinated women in rural communities. Additionally, it sought to follow the same population over 
time to evaluate the persistence, clearance, and reinfection rates of HPV genotypes. In total, 1,020 women aged 30 to 49 
years were invited for baseline screening, and 893 provided self-collected samples for HPV DNA testing. The exclusion 
criteria were pregnancy, refusal to participate, and being in active menses during sample collection.

Follow-Up Testing
Women eligible for this follow-up study included those who tested positive for hr-HPV at baseline (n = 157) and 
a randomly selected control group of women who tested negative (n = 80). To determine persistence, clearance, and 
reinfection rates, all 157 hr-HPV-positive women were invited to attend two follow-up visits for HPV DNA testing at 6 
and 24 months. For follow-up, the women were contacted by local healthcare providers (health extension workers in the 
Ethiopian context) and invited to a district hospital in Butajira City. A physician collected samples from each participant 
for HPV testing at the hospital. Additionally, the women underwent a gynecological examination using VIA after sample 
collection. If the VIA result was positive, treatment was provided using cryotherapy. The gynecological examinations, 
including VIA and physician-collected samples, were performed by experienced gynecologists. During the 6-month 
follow-up visit, an additional sample was collected for cytological examination using a Papanicolaou (Pap) smear.

Sampling during the 24-month follow-up was conducted by inviting all baseline hr-HPV-positive women (n = 157) to 
the nearest health posts, where self-collected specimens were obtained for HPV DNA testing. To effectively detect 
precancerous lesions, all women who tested positive for hr-HPV infections—either due to type-specific persistence or 
reinfection with a new hr-HPV genotype—were invited to undergo colposcopy in Addis Ababa (approximately 150 km 
from the study area). Additionally, during the 24-month follow-up, approximately 13% of the women who tested hr-HPV 
negative at baseline (n = 80) were randomly selected and invited for HPV DNA testing as controls. This allowed for 
a comparison of type-specific hr-HPV reinfection rates between the baseline hr-HPV-positive and hr-HPV-negative groups. 
Women in the control group who were found to have new infections were retested 24 months after their baseline test.

During follow-up visits at both time points, HPV genotype detection, cervical examination using VIA, cytology, 
colposcopy, and histological examination (if indicated) were performed. Changes in the hr-HPV infection status, 
clearance of hr-HPV infection, reinfection with a new hr-HPV type, and cytological and histological changes were 
documented. The study flow chart is shown in Figure 1.

Sample Collection and HPV DNA Extraction
This study included three sampling points: baseline, 6 months, and 24 months. During the baseline and 24-month follow- 
up sampling, cervicovaginal samples were collected using a self-collection device (Evalyn Brush; Rovers Medical 
Devices, Oss, The Netherlands). The detailed protocol has been described previously.23 At the 6-month follow-up, 
physician-collected samples were obtained using a dedicated cervical cell collection device (Cervex-Brush; Rovers 
Medical Devices), a green, broom-like, soft, flexible brush designed for dual collection of ectocervical and endocervical 
cells in a single movement. The details of this procedure have also been described previously.23

The Evalyn Brush was processed as previously described.23 Briefly, the brush was removed from its plastic bag, and the 
tip was detached and placed into a 2-mL Eppendorf tube. It was then soaked in 1 mL phosphate-buffered saline overnight to 
release the cells from the dry Evalyn Brush. After centrifugation at 2,500 rpm for 5 minutes and vigorous vortexing for 
1 minute, a 200-μL aliquot of the fluid was used for DNA extraction. For the ThinPrep-collected sample (Cervex-Brush), 
the sample was mixed thoroughly to ensure homogeneity, and 1 mL was taken and centrifuged at 14,000 rpm for 5 minutes. 
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After discarding the supernatant, the pellet was resuspended in 200 μL of phosphate-buffered saline for extraction. DNA 
extraction was then performed using the Qiagen DNA Extraction Kit (QIAGEN, Hilden, Germany).

Defining Persistence, Clearance, and Re-Infection
In our study, persistence, clearance, and reinfection of HPV were assessed for both overall hr-HPV infections and type-specific 
infections. Total hr-HPV persistence was defined as hr-HPV positivity at follow-up visits in women who were hr-HPV 
positive at baseline, regardless of genotype similarity. Similarly, total hr-HPV clearance was defined as a woman testing 
negative for any hr-HPV at follow-up visits after having tested positive for any hr-HPV at baseline.

Type-specific persistence was defined as the detection of the same HPV genotype at both baseline and follow-up using the 
same HPV DNA detection method. Likewise, type-specific clearance was defined as the proportion of women who were 
initially hr-HPV positive but no longer had the same hr-HPV type at follow-up. In other words, a change from a specific hr-HPV 
genotype positive status to negative was considered clearance. Reinfection was defined as the acquisition of a new hr-HPV 
genotype (other than the HPV genotype detected at baseline) after clearance of the initial infection.

Baseline screening, n = 764

157 hr-HPV-positive patients 
invited for follow-up study

At 6 months
95 provided adequate samples
47 did not attend, 15 were not 

eligible

At 24 months
91 provided adequate samples, 

3 β-low 

607 hr-HPV-negative patients

80 randomly invited, 527 not 
invited

After 24 months 
74 provided adequate samples, 

6 β-low 

Figure 1 Follow-up study flow chart. 
Abbreviations: β, beta-globin (a housekeeping gene used as an internal control); β-low, inadequate DNA content for HPV analysis according to our quality criteria; hr-HPV, 
high-risk human papillomavirus.
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HPV Genotyping
In all rounds of testing, HPV genotyping was performed using BSGP5+/6+ polymerase chain reaction (PCR), followed 
by Luminex-MPG read-out, according to the protocol established by Schmitt et al in 2008. This assay detects both high- 
risk and low-risk HPV genotypes, including 6, 11, 16, 18, 26, 31, 33, 35, 39, 42, 43, 45, 51, 52, 53, 54, 56, 57, 58, 59, 66, 
68a, 68b, 70, 72, 73, 82, and 90. The genotyping was conducted at Charité Universitätsmedizin Berlin, Germany. Details 
of the methods have been described previously.23

Cytology
In our study, Pap smear slides were prepared and stained by trained laboratory professionals, and a senior pathologist performed 
the reading and interpretation to determine the stage of cervical cell abnormalities based on the Bethesda 2014 protocol.

Results
Baseline and Follow Up Characteristics of Study Participants
In this study, we followed women aged 30–49 years who tested hr-HPV positive during the initial screening, along with 
a randomly selected control group of women who tested negative for any hr-HPV genotype. Among the baseline hr-HPV- 
positive women (n = 157), 110 (70%) attended the 6-month follow-up, with 95 (60.5%) providing cervical samples for 
HPV DNA testing, while 15 (9.6%) were excluded because of pregnancy or active menses at the time of sample 
collection. At the 24-month follow-up, 94 (59.9%) of the hr-HPV-positive women participated in sample collection. 
Consequently, the study recorded a loss to follow-up of 47 (30.0%) participants at the 6-month visit and 63 (40.1%) 
participants at the 24-month visit.

Among the 94 samples collected at the 24-month follow-up, 91 (96.8%) had adequate cellularity for HPV DNA 
detection, while the remaining 3 (3.2%) were inadequate because of low internal control values for β-globin PCR. A total 
of 70 (44.6%) women completed both the 6- and 24-month follow-up sample collections. The primary reasons for loss to 
follow-up were lack of spousal support, women relocating after the initial screening, conflicts in the study area during 
follow-up data collection, reluctance to repeat tests because of feeling healthy, and pregnancy.

Prevalence of HPV Infections
The hr-HPV prevalence at baseline screening was 157 (20.5%). Among the women who were hr-HPV positive at 
baseline and attended the 6- and 24-month follow-ups, 25 (26.3%) and 14 (15.4%) tested positive for any HPV type, 
respectively. Additionally, 25 (26.3%) and 12 (13.2%) of these women remained hr-HPV positive after 6 and 24 months, 
respectively (Table 1). Among the 607 hr-HPV-negative women at baseline, 80 (13.0%) were randomly selected as 
controls for the follow-up study. Of these, 74 (92.5%) had adequate cellularity for HPV detection, while 6 (7.5%) had 
inadequate cellularity because of low internal control values for β-globin PCR. After 24 months of follow-up testing, 
only 3 (4.05%) women in the control group tested positive for hr-HPV, while 71 (95.9%) remained hr-HPV negative.

hr-HPV Type-Specific Point Prevalences
The type-specific prevalence of HPV genotypes was assessed separately at each follow-up visit. At the baseline screening, 
18 hr-HPV genotypes were detected (16, 18, 26, 31, 33, 35, 39, 45, 51, 52, 53, 56, 58, 59, 66, 68, 73, and 82). At the 6-month 

Table 1 HPV Positivity Rates at Baseline and at 6- and 24-Month Follow-Up Screenings in Butajira, Ethiopia

HPV 
Infection

Baseline Screening 
(Tested Women=764) 
(n, %)

At 6 Months, from the Baseline hr-HPV 
Positives, (Tested Women =95) 
(n, %)

At 24 Months, from the Baseline hr-HPV 
Positives (Tested Women = 91) 
(n, %)

Any HPV 177 (23.2) 25 (26.3) 14 (15.4)

hr-HPV 157 (20.5) 25 (26.3) 12 (13.2)

lr-HPV 79 (10.3) 5 (5.3) 4 (4.4)
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follow-up, 12 hr-HPV genotypes were identified (16, 18, 31, 35, 39, 51, 52, 53, 56, 66, 68, and 82), while at the 24-month 
follow-up, 9 hr-HPV genotypes were detected (16, 31, 39, 52, 56, 59, 66, 68, and 82).

Despite HPV16 being the most frequent genotype across all time points, HPV52 after 6 months and HPVs 52, 66, and 
59 after 24 months were also among the most prevalent genotypes (Table 2). Among the women who underwent HPV 
DNA testing at 6 months (n = 95), HPV16 and HPV52 were equally frequent (28%), followed by HPV82 (24%), HPV35 
(16%), HPV53 (16%), and HPV68 (12%). At the 24-month follow-up (n = 91), HPV16, HPV52, HPV66, and HPV59 
were equally frequent (25.0%), followed by HPV56 (16.7%) (Table 2).

Genotype-Specific hr-HPV Persistence and Clearance During Follow-Up
At the baseline screening, 177 (23.2%) of the 764 participants tested HPV positive. After 6 months, 95 of these women 
participated in follow-up testing, with 70 (73.7%) clearing their infections and 25 (26.3%) remaining hr-HPV positive. 
Among the 25 hr-HPV infections detected at 6 months, 9 (36%) were new infections, while 16 (64%) were genotype- 

Table 2 Type-Specific HPV Point Prevalences During 
Follow-Up in Butajira, Ethiopia

Follow-Up 
Number (%) of Cases

HPV Baseline 
n, %

6th Months 
n, %

24th Months 
n, %

hr-HPV positive 157 (20.5) 25 (26.3) 12 (13.2)

hr-HPV negative 607 (79.5) 70 (73.7) 79 (86.8)

HPV genotype among the hr-HPV positive women

HPV 16 101 (64.3) 7 (28) 3 (25)

HPV 18 16 (10.2) 1 (4) 0

HPV 26 12 (7.6) 0 0

HPV 31 25 (15.9) 1(4) 1(8.3)

HPV 33 3 (1.9) 0 0

HPV 35 36 (22.9) 4 (16) 0

HPV 39 6 (3.8) 1(4) 1(8.3)

HPV 45 17 (10.8) 0 0

HPV 51 13 (8.3) 2 (8) 0

HPV 52 28 (17.8) 7 (28) 3 (25)

HPV 53 10 (6.4) 4 (16) 0

HPV 56 10 (6.4) 2 (8) 2 (16.7)

HPV 58 5 (3.2) 0 0

HPV 59 4 (2.5) 0 3 (25)

HPV 66 8 (5.1) 1(4) 3 (25)

HPV 68 4 (2.5) 3 (12) 1 (8.3)

HPV 73 1 (0.6) 0 0

HPV 82 9 (5.7) 6 (24) 1(8.3)
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specific persistent infections. At the 24-month follow-up, among the 91 women tested, 77 (84.6%) cleared their 
infections, while 14 (15.4%) had persistent infections with any HPV type.

Among the hr-HPV-positive women at the 6-month follow-up, HPV68, 82, 53, 52, and 56 were the most persistent 
genotypes, with persistence rates of 100%, 75%, 42.9%, 31%, and 25%, respectively. By contrast, HPV18, 26, 33, 39, 45, 
51, 58, and 59 had 100% clearance rates, making them the least persistent genotypes at 6 months. The persistence rate of 
HPV16 among the study participants was 11.3% (Table 3). At the 24-month follow-up, HPV59, 68, 66, 52, and 
16 persisted at rates of 50.0%, 50.0%, 20.0%, 15.8%, and 3.5%, respectively (Table 3).

Cervical Neoplasia in Relation to hr-HPV Infection
At the 6-month follow-up, cervical cytology using Pap smears was performed for 97 women. Among them, 10.3% were 
diagnosed with a HSIL, followed by 9.3% with ASCUS) and 8.2% with a low-grade squamous intraepithelial lesion 
(LSIL) (Table 4).

Figure 2 below illustrates the course of HPV infection in relation to cytological results at follow-up. Among the 29 
individuals with abnormal cytology, including ASCUS at the 6-month follow-up, 8 (27.6%) had type-specific 
persistent hr-HPV infections, while 18 (62.1%) cleared their baseline hr-HPV infections. Additionally, 3 (10.3%) of 
the cytologically abnormal cases had new hr-HPV infections different from their baseline infection.

Of the 10 women with HSIL at the 6-month follow-up, 5 (50%) had persistent type-specific hr-HPV infections, while 
4 (40%) cleared their hr-HPV infections, and 1 (10%) acquired a new HPV infection. By contrast, among the 8 women 
with LSIL, 7 (87.5%) cleared their baseline hr-HPV infections, while 1 (12.5%) acquired a new hr-HPV infection 
different from the baseline (Figure 2). Furthermore, at the 6-month follow-up, 9 (15.3%) of the women negative for an 
intraepithelial lesion or malignancy had type-specific hr-HPV infections.

Table 3 Type-Specific Persistence/Clearance/New Infection of hr-HPV at 6 and 24 Months of Follow-Up

hr-HPV Infection Dynamics During the Follow up

6th Month 24th Month Persistence Clearance New Infection

HPV 
Type

Prevalence at Baseline 
from the follow up 

attended women (n=95)

Prevalence at Baseline 
from the follow up 

attended women (n=91)

6th 

Month
24th 

Month
6th 

Month
24th 

Month
6th 

Month
24th 

Month

n % n % n % n % n n

HPV 16 62 57 7 11.3 2 3.5 55 88.7 55 96.5 0 0
HPV 18 12 13 0 0.0 0 0.0 12 100.0 13 100.0 1 0

HPV 26 10 10 0 0.0 0 0.0 10 100.0 10 100.0 0 0

HPV 31 12 12 1 8.3 0 0.0 11 91.7 12 100.0 0 1
HPV 33 2 3 0 0.0 0 0.0 2 100.0 3 100.0 0 0

HPV 35 24 21 3 12.5 0 0.0 21 87.5 21 100.0 1 0
HPV 39 6 4 0 0.0 0 0.0 6 100.0 4 100.0 1 1

HPV 45 13 14 0 0.0 0 0.0 13 100.0 14 100.0 0 0

HPV 51 7 10 0 0.0 0 0.0 7 100.0 10 100.0 2 0
HPV 52 19 19 6 31.6 3 15.8 13 68.4 16 84.2 1 0

HPV 53 7 6 3 42.9 0 0.0 4 57.1 6 100.0 1 0

HPV 56 8 7 2 25.0 0 0.0 6 75.0 7 100.0 0 2
HPV 58 3 5 0 0.0 0 0.0 3 100.0 5 100.0 0 0

HPV 59 3 2 0 0.0 1 50.0 3 100.0 1 50.0 0 2

HPV 66 7 5 1 14.3 1 20.0 6 85.7 4 80.0 0 2
HPV 68 2 2 2 100.0 1 50.0 0 0.0 1 50.0 1 0

HPV 82 4 4 3 75.0 0 0.0 1 25.0 4 100.0 3 1

International Journal of Women’s Health 2025:17                                                                               https://doi.org/10.2147/IJWH.S544062                                                                                                                                                                                                                                                                                                                                                                                                   3805

Teka et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Discussion
This study provides essential data on the longitudinal dynamics of HPV infection at the population level in south central 
Ethiopia. This information is particularly valuable given the strong association between cervical cancer and persistent hr- 
HPV genotypes and the lack of similar data in this population, despite the high prevalence of HPV infection and cervical 
cancer in Ethiopia.3,23 Furthermore, our study is the first to report on the natural history of hr-HPV infection among 
a rural, unscreened population in Ethiopia. The baseline prevalence of HPV infection was 23.2% for any HPV and 20.5% 
for hr-HPV, marking the first determination of circulating genotypes at the population level. The study aimed to follow 
all hr-HPV-positive women for 2 years, with HPV testing conducted at 6 and 24 months. Approximately 60% of the 
invited women attended their follow-up visits, and the prevalence of hr-HPV among these women declined to 26.3% at 6 
months and 13.2% at 24 months, indicating high HPV clearance rates within the population.

Table 4 Pap Smear Test 
Results in the Butajira 
Follow-Up Study

Cytology n %

NILM 59 60.8

Inadequate 9 9.3
ASCUS 9 9.3

ASC-H 2 2.1

LSIL 8 8.2
HSIL 10 10.3

Total 97 100

Abbreviations: HSIL, High 
grade squamous intraepithelial 
lesion; ASC-H, Atypical squa
mous cells—cannot exclude 
HSIL; LSIL, Low-grade squa
mous intraepithelial lesion; 
ASCUS, Atypical squamous 
cells of undetermined signifi
cance; NILM, Negative for 
Intraepithelial Lesion or 
Malignancy; inadequate, sample 
was inadequate for cytological 
examination.

Figure 2 Persistence and clearance of hr-HPV infections in relation to evidence of cervical cytological results at 6-month follow-up.

https://doi.org/10.2147/IJWH.S544062                                                                                                                                                                                                                                                                                                                                                                                                                                        International Journal of Women’s Health 2025:17 3806

Teka et al                                                                                                                                                                            

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Most of the hr-HPV infections cleared during our follow-up evaluation, with clearance rates of 73.3% at 6 months and 
86.8% at 24 months. Our findings align with previous studies of Korean women,34 which reported that up to 90% of hr-HPV 
infections clear within 2 years.11,35,36 However, HPV viral clearance rates vary across countries due to multiple factors. Our 
results also support the observation that HPV clearance is most frequent within the first 6 months of follow-up.37

The natural history of HPV infection is influenced by various environmental, host, and viral factors. Understanding 
population-specific factors that contribute to the clearance and persistence of HPV infections is crucial because hr-HPV 
persistence for 1 or 2 years is a strong predictor of cervical precancer and cancer.19,38 In our follow-up study, new hr- 
HPV genotype acquisitions were observed after clearance. While 70 women cleared their infections at 6 months and 77 at 
24 months, 12.9% and 7.8% of them, respectively, acquired a new HPV infection, as indicated by the detection of 
a different genotype from baseline. This suggests that acquiring a new HPV infection after clearance is more common 
than acquiring an infection after a previously negative HPV test. Our findings support this: among the 74 women who 
were hr-HPV negative at baseline, only 3 (4.05%) acquired an hr-HPV infection during follow-up. Importantly, while 
new infections are common, persistent infections pose a significantly higher risk of malignant transformation compared 
to those with a type change after clearance.39

However, HPV persistence varies depending on the target population and immune status of the women. At 24 months, 
our study reported a relatively lower persistence rate (13.2%) than in some previous studies, while 26.3% of women had 
persistent infections at 6 months. By contrast, the 2-year persistence rates reported in other studies include 19.2% in 
Brazil,40 49.1% in Italy,41 31.4%42 and 26.9%29 in Denmark, 39.0% in the United States,43 and 44.1% in the 
Netherlands.44 These differences may be attributed to variations in the target populations, differences in risk factors 
for persistent infection, and testing intervals. Additional cofactors influencing HPV persistence include smoking and 
hormonal exposure, and because the smoking rates were very low in our study population,45,46 this may explain the low 
persistence rate observed. Another possible factor contributing to the high clearance rate in our study is the age of the 
women, with a mean age of 33 years, as studies suggest that younger women have a higher capacity for HPV clearance.36 

Furthermore, the lack of a standardized definition of HPV persistence across studies contributes to variations in reported 
persistence rates. The most commonly used definition considers HPV persistence as the detection of the same HPV type 
at two or more time points during follow-up,47 while some studies require persistence to be confirmed at three 
consecutive visits spaced 2 to 24 months apart. A few studies define persistence based on the proportion of visits that 
are HPV-positive throughout the study duration, offering a broader perspective on how often an individual tests positive 
over time.48 Other studies focus on the duration until clearance, defining persistence as the period during which an HPV 
type remains detectable before a negative result is obtained.49 The diversity in definitions highlights the need for 
standardized criteria in future research to enable more reliable comparisons and conclusions regarding HPV persistence 
and its implications for public health strategies.

Previous studies have shown that different oncogenic HPV types vary in their clearance duration and carcinogenic 
potential. In our study, the most persistent HPV type at 6 months was HPV 68 (100%), followed by HPV 82 (75.0%) and 
HPV 53 (42.9%). At 2 years, the most persistent genotypes were HPV 68 and HPV 59 (both 50.0%), followed by HPV 
66 (20.0%) and HPV 52 (15.8%). However, because there were only two cases of HPV 68 and HPV 59 infections, 
comparing type-specific persistence and clearance is challenging due to the small sample size. Previous studies have 
identified HPV 16 and 18 as the most persistent genotypes.40–42 Most research on female genital HPV infections has 
consistently reported HPV 16 as the most persistent genotype. Additionally, a 6-year follow-up study from the Finnish 
Family HPV Study found that HPV 16 remained the most common genotype throughout the entire study period.26

Another key aim of this study was to assess the magnitude of abnormal cytological findings among women with 
persistent hr-HPV infections because persistent hr-HPV infection is the single strongest predictor of cervical cancer 
development.50 In our study, the prevalence of abnormal cytology, including ASCUS, was 30% among the 97 women 
who attended the 6-month follow-up. This finding aligns with previous studies that examined the prevalence of hr-HPV 
in women with abnormal cervical cytology. For instance, Song et al reported that the overall prevalence of hr-HPV in 
women with abnormal cervical cytology was 32%.51

Studies have consistently shown that women with persistent hr-HPV infections are significantly more likely to 
develop cervical neoplasia than are women who clear their infections.52–54 Similarly, in our study, women with 
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persistent hr-HPV had a higher likelihood of neoplasia than those without hr-HPV. However, other factors may also 
contribute to the development of neoplasia, such as infections with highly virulent, high-copy-number hr-HPV that 
persist for a shorter duration but are not classified as persistent under our time point definitions. Notably, among the 10 
women with HSIL, 50% had persistent type-specific hr-HPV infections. The high rate of previous hr-HPV clearance 
among women with abnormal cytology in our study could be attributed to differences in cytology quality, HPV sampling 
methods, and sample size across studies. Additionally, age differences between our study population and those in other 
studies may also influence clearance rates because HPV clearance is known to vary by age group.

Conclusion
This study provided valuable insights into changes in hr-HPV status over 6 months and 2 years among Ethiopian women 
with an initial positive hr-HPV test. We found that most HPV infections resolved spontaneously including genotypes 18, 
26, 33, 39, 45, 51 and 58 while small fraction of women specifically with HPV 16, 52, 66 and 68 experience persistent 
infection or acquiring new HPV infections. The persisting hr-HPV genotypes varied considerably, with no single 
dominant type observed. These findings underscore the importance of re-inviting and closely following women who 
test hr-HPV positive to identify those at risk of developing cervical lesions. Further large-scale studies are needed to 
better understand the natural history of specific HPV genotypes and the factors influencing their persistence in Ethiopia.
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