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Abstract 
 

Background: Cervical cancer remains a major global health challenge, particularly in low- and middle-income 
countries where screening uptake is limited. Clinician-collected cervical HPV testing is the current reference 
standard, yet conventional sampling procedures are often invasive, uncomfortable, and stigmatized, reducing 
acceptability among under-screened women. Urine-based HPV DNA testing has therefore emerged as a promising 
non-invasive alternative. 
Purpose: To critically synthesize and appraise existing evidence on the diagnostic accuracy of urine-based HPV 
DNA testing—specifically its sensitivity, specificity, and concordance—as well as the methodological factors 
influencing these metrics, in comparison with clinician-collected cervical HPV DNA samples for cervical cancer 
screening. 
Method: This systematic review, conducted in accordance with PRISMA 2020 guidelines, synthesized evidence 
from PubMed, Scopus, and ScienceDirect published between 2016 and 2026. Thirty eligible studies were included 
from 455 identified records, all evaluating the diagnostic accuracy of urine-based HPV DNA testing compared with 
clinician-collected cervical samples. 
Results: Findings revealed moderate-to-high concordance, with sensitivity ranging from 44% to over 95% and 
consistently high specificity. Superior diagnostic performance was observed in studies employing first-void urine 
collection and validated PCR-based assays, while methodological heterogeneity in collection procedures, 
preservation methods, and assay platforms remained evident. 
Conclusion: Urine-based HPV DNA testing offers a feasible, non-invasive approach to expand cervical cancer 
screening, particularly for under-screened populations. However, methodological standardization and large-scale 
validation are essential before adoption as a primary screening strategy. 
 
Keywords: Cervical Cancer, Diagnostic Accuracy, HPV DNA Testing, Urine-Based Screening. 

 
INTRODUCTION  

Cervical cancer remains one of the leading causes 
of cancer-related morbidity and mortality among 
women worldwide, particularly in low- and middle-
income countries, despite being largely preventable 
through HPV vaccination and early screening 
strategies (Aimagambetova et al., 2024; El-Zein et al., 
2025). Persistent infection with high-risk Human 

Papillomavirus (hrHPV) is recognized as the primary 
etiological factor for cervical carcinogenesis, and HPV 
DNA testing has demonstrated higher sensitivity than 
cytology for detecting high-grade cervical 
precancerous lesions and early cervical cancer 
(Aimagambetova et al., 2024; Van Keer et al., 2025; 
Tranberg et al., 2025). Although clinician-collected 
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cervical HPV testing is currently considered the 
reference standard for molecular cervical cancer 
screening, conventional cervical sampling procedures 
remain associated with multiple barriers, including 
invasiveness, embarrassment, discomfort, cultural 
stigma, limited healthcare access, and low screening 
participation among under-screened women 
(Aimagambetova et al., 2024; El-Zein et al., 2025; 
Shin et al., 2019). 

To overcome these barriers, self-sampling 
approaches have increasingly been introduced as 
alternative screening strategies capable of improving 
accessibility, convenience, and participation in 
cervical cancer prevention programs (Davies et al., 
2024; Aimagambetova et al., 2024; Bose et al., 2026). 
Among available self-sampling methods, urine-based 
HPV DNA testing has emerged as a particularly 
promising non-invasive approach because urine 
collection is simple, painless, culturally acceptable, 
and feasible for home-based screening (Tranberg et 
al., 2025; van den Borst et al., 2025; Bose et al., 
2026). Recent advances in first-void urine collection 
devices, DNA stabilization media, urine concentration 
techniques, and highly sensitive molecular HPV 
assays such as Cobas 4800/6800, Abbott RealTime 
HPV, GeneXpert, and BD Onclarity have substantially 
improved the analytical performance of urine-based 
HPV detection (Van Keer et al., 2025; Davies et al., 
2024; Manjeshwar et al., 2026; Nilyanimit et al., 
2024). 

Several recent studies have demonstrated 
moderate-to-high concordance, sensitivity, and 
specificity between urine-based HPV testing and 
clinician-collected cervical samples, particularly when 
first-void urine and validated molecular assays are 
used; however, other studies continue to report lower 
sensitivity and inconsistent agreement (Van Keer et 
al., 2025; Tranberg et al., 2025; Latsuzbaia et al., 
2024; Shih et al., 2023; Neita et al., 2026). Current 
evidence regarding urine-based HPV DNA testing 
remains heterogeneous due to substantial variations 
in urine collection protocols, urine sample types, 
preservation methods, HPV genotyping assays, 
reference standards, and reported diagnostic 
outcomes, resulting in ongoing uncertainty regarding 
its clinical applicability as a primary cervical cancer 
screening (Aimagambetova et al., 2024; Téblick et al., 

2021; Sharipova et al., 2024; Mizuno et al., 2025). 
Therefore, this systematic literature review aims to 
critically synthesize and evaluate current evidence 
regarding the diagnostic accuracy of urine-based HPV 
DNA testing, particularly its sensitivity, specificity, 
concordance, and methodological determinants 
compared with clinician-collected cervical HPV DNA 
samples for cervical cancer screening. A 
comprehensive and evidence-based evaluation of 
urine-based HPV DNA testing is urgently needed to 
support the development of effective non-invasive 
cervical cancer screening strategies, strengthen 
molecular screening implementation, and improve 
screening coverage among underserved populations 
and low-resource healthcare settings (El-Zein et al., 
2025; Bose et al., 2026; Intan et al., 2025). 
 
RESEARCH METHOD  

This study was conducted as a systematic 
literature review to evaluate the diagnostic accuracy 
of Human Papillomavirus (HPV) DNA testing using 
urine samples for cervical cancer screening. The 
review was developed following the Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 guidelines for diagnostic 
accuracy studies to ensure methodological rigor, 
transparency, and reproducibility. The primary 
objective was to compare the diagnostic performance 
of urine-based HPV DNA testing with clinician-
collected cervical HPV DNA samples. The main 
diagnostic outcomes analyzed included sensitivity, 
specificity, and concordance or kappa agreement 
between both sampling methods.  

A comprehensive literature search was performed 
using PubMed, Scopus, and ScienceDirect databases 
to identify relevant studies published between 
January 2016 and December 2026. The search 
strategy combined Medical Subject Headings (MeSH) 
terms and free-text keywords using Boolean 
operators. The primary search string consisted of 
(“urine” OR “urinary”) AND (“HPV DNA” OR “HPV 
test”) AND (“accuracy” OR “sensitivity” OR 
“specificity” OR “concordance”).  

Additional eligible studies were identified through 
manual screening of the reference lists of included 
articles. Only articles published in English were 
included in this review. Eligibility criteria were 
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determined using the Population, Index Test, 
Comparator, and Outcome (PICO) framework. 
Studies were included if they involved women eligible 
for cervical cancer screening, evaluated HPV DNA 
testing using urine samples, compared urine-based 
results with clinician-collected cervical HPV DNA 
samples, and reported diagnostic accuracy outcomes 
such as sensitivity, specificity, concordance, or kappa 
agreement values. Original diagnostic accuracy 
studies were considered eligible regardless of urine 
sample type, including first-void, random, or 
midstream urine samples. Review articles, editorials, 
conference abstracts, case reports, animal studies, 
and studies lacking sufficient diagnostic accuracy 
data were excluded.  

The study selection process consisted of 
identification, screening, eligibility assessment, and 
final inclusion stages. Duplicate records retrieved 
from multiple databases were removed before title 
and abstract screening. Potentially relevant studies 
subsequently underwent full-text assessment 
according to predefined inclusion and exclusion 

criteria. Any disagreements during the selection 
process were resolved through discussion among 
reviewers to minimize selection bias. The overall 
selection process was documented using a PRISMA 
flow diagram. 

Data extraction was conducted systematically 
using a standardized extraction form. Extracted 
information included author names, publication year, 
country of study, study design, participant 
characteristics, sample size, urine sample type, HPV 
detection assay, comparator methods, and diagnostic 
accuracy outcomes. Due to methodological 
heterogeneity among studies, particularly regarding 
urine collection techniques, HPV assays, and 
outcome reporting, findings were synthesized 
narratively rather than quantitatively.  
This study analyzed previously published literature 
and did not involve direct interaction with human 
participants or identifiable patient data. Therefore, 
ethical approval and informed consent were not 
required.
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Figure 1. PRISMA 2020 flow diagram  
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The literature search identified 455 records from 
PubMed, Scopus, and ScienceDirect. After removing 
75 duplicate articles, 380 studies underwent title and 
abstract screening. A total of 338 articles were 
excluded because they were unrelated to urine-based 
HPV DNA testing, did not report diagnostic accuracy 
outcomes, or lacked comparison with clinician-
collected cervical samples. Subsequently, 42 full-text 
articles were assessed for eligibility, and 12 studies 
were excluded due to insufficient diagnostic accuracy 
data, non-cervical populations, or focus on feasibility 
and acceptability outcomes only. Finally, 30 studies 
met all inclusion criteria and were included in the final 
narrative synthesis. The study selection process is 
presented in the PRISMA 2020 flow diagram. 

The included studies were published between 
2016 and 2026 and originated from multiple 
geographical regions, including Europe, Asia, Africa, 
North America, and South America. Most studies 
employed diagnostic accuracy, comparative, cross-
sectional, or prospective study designs. Sample sizes 
ranged from 40 to more than 2,500 participants. Most 
studies evaluated first-void urine as the index sample 
and compared it with clinician-collected cervical HPV 
DNA samples as the reference standard. Frequently 
used HPV assays included Cobas 4800/6800, Abbott 
RealTime HPV, GeneXpert HPV, BD Onclarity, and 
Allplex HPV assays (Van Keer et al., 2025; Tranberg 
et al., 2025; Nilyanimit et al., 2024). 

Overall, urine-based HPV DNA testing 
demonstrated moderate-to-high diagnostic 
agreement with clinician-collected cervical HPV DNA 
samples. Sensitivity values ranged from 
approximately 44% to over 95%, whereas specificity 
values were generally high and frequently exceeded 
90%. Studies using standardized first-void urine 
collection and clinically validated PCR-based assays 
consistently reported higher concordance and 
diagnostic performance than studies using random 

urine or non-standardized protocols (Van Keer et al., 
2025; Davies et al., 2024; Latsuzbaia et al., 2024).  

Several studies demonstrated diagnostic 
performance approaching equivalence with clinician-
collected cervical samples for detecting high-risk HPV 
infection and CIN2+/CIN3+ lesions (Tranberg et al., 
2025; van den Borst et al., 2025; Intan et al., 2025). In 
contrast, lower sensitivity and weaker agreement 
were observed in studies using random urine 
collection or heterogeneous laboratory workflows. 

(Shih et al., 2023; Mizuno et al., 2025) 
A consistent finding across studies was the 

superior performance of first-void urine compared with 
random or midstream urine specimens. First-void 
urine collection devices combined with DNA 
preservation technologies improved HPV DNA 
stability and analytical sensitivity (Davies et al., 2024; 

Manjeshwar et al., 2026). Similarly, studies using 
clinically validated PCR-based assays such as Cobas 
4800/6800, Abbott RealTime HPV, and GeneXpert 
generally reported higher concordance and sensitivity 
than studies using non-standardized assays (Van 
Keer et al., 2025; Kaoma et al., 2023; Andrijono et al., 
2023). 

Overall, the synthesized evidence indicates that 
urine-based HPV DNA testing represents a promising 
non-invasive approach for cervical cancer screening, 
particularly when first-void urine collection and 
validated molecular assays are applied. However, 
substantial heterogeneity in urine collection protocols, 
sample preservation methods, and assay platforms 
remains an important limitation affecting the 
consistency of diagnostic performance across 
studies. These findings suggest that further 
methodological standardization and large-scale 
validation studies are required before widespread 
implementation of urine-based HPV DNA testing as a 
primary cervical cancer screening strategy.
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Table 1. Diagnostic accuracy characteristics of urine-based HPV DNA testing for cervical cancer screening (2016–2026). 
 

Authors, 
(Year), 

Country 
Study Design 

Sample 
(N)/ Age 
(Years) 

Intervention 
Description 

HPV 
Genotyping/ 
Assay Used 

Reference 
Standard 

Concordance 
/Agreement 

Sensitivity Specificity Conclusion 

Van Keer et 
al. (2025), 
Belgium 

Diagnostic 
accuracy study 

n=499, 
Adult 
women 

First-void urine vs 
clinician-collected 
cervical sample 

Cobas 4800 
and Cobas 
6800 HPV 
systems 

Histology/CI
N2+ and 
cervical 
sample 

κ = 0.68–0.87 Sensitivity ratio 
0.98 (Cobas 
4800); 0.96 
(Cobas 6800) 

Specificity 
ratio 1.00–
1.01 

First-void urine demonstrated 
clinical accuracy equivalent 
to cervical samples when 
standardized protocols were 
used. 
 

Tranberg et 
al. (2025), 
Denmark 

Diagnostic 
accuracy study 

n=325, 
23–64 

First-void urine vs 
cervical sample 

Allplex HR 
HPV assay 

Histology 
CIN2+/CIN3
+ 

κ = 0.44–0.88 CIN2+ ratio 
0.97; CIN3+ 
ratio 0.95 

Specificity 
ratio 0.67 

First-void urine showed 
similar sensitivity to cervical 
samples, although specificity 
was lower. 
 

Van den 
Borst et al. 
(2025), 
Belgium 

Multicenter 
validation 
study 

n=494, 
Adult 
women 

First-void urine 
self-sample vs 
clinician-collected 
cervical sample 

EUROArray 
HPV test 

Clinician-
collected 
cervical 
sample and 
CIN2+ 
 

Moderate to 
excellent 
agreement 

Relative 
sensitivity 0.96 

Relative 
specificity 
0.94 

First-void urine showed 
clinical accuracy comparable 
to clinician-collected 
samples. 

Young et 
al. (2025), 
United 
States 

Cross-
sectional 
diagnostic 
accuracy study 

n=188, 
30–65 

Self-collected 
first-void urine vs 
clinician-collected 
cervical sample 

HPV 
genotyping/cli
nical HPV 
assay 

CIN2+ and 
cervical 
sample 

PABAK for 
HPV16 = 0.95 

Comparable for 
HPV16; 
sensitivity ratio 
1.00 

Most 
specificity 
ratios 
anchored at 
1.0 

Urine HPV testing showed 
strong agreement with 
cervical sampling and 
potential as an alternative for 
women unable to tolerate 
clinician collection. 



Malahayati International Journal of Nursing and Health Science, Volume 9, No. 7, September 2026: 1298-1314 
 

Diagnostic accuracy of urine-based HPV DNA testing for cervical cancer screening: A systematic literature review 

 

 
Firdaus Cahya Saputra1*, Dwi Sarwani Sri Rejeki1,2, Siwi Pramatama Mars Wijayanti 1,2 

 

1Program Studi Kesehatan Masyarakat, Fakultas Ilmu-ilmu Kesehatan, Universitas Jenderal Soedirman  
2Pusat Penelitian Kesehatan Pedesaan, Lembaga Penelitian dan Pengabdian kepada Masyarakat, Universitas Jenderal Soedirman  
Corresponding author: *E-mail:  firdaus.cahya17@gmail.com 

 
DOI: https://doi.org/10.33024/minh.v9i7.4261 

 
1304 

Authors, 
(Year), 

Country 
Study Design 

Sample 
(N)/ Age 
(Years) 

Intervention 
Description 

HPV 
Genotyping/ 
Assay Used 

Reference 
Standard 

Concordance 
/Agreement 

Sensitivity Specificity Conclusion 

Uyar et al. 
(2025), 
Türkiye 

Comparative 
study 

n=126, 
Adult 
women 

Concentrated 
first-void urine vs 
cervical smear 

RT-PCR Cervical 
smear 

Fleiss’ κ = 
0.796 

Detection 
increased by 
17% after 
concentration 

Not fully 
reported 

Concentrated urine improved 
HPV detection and may 
support large-scale 
screening. 

Du et al. 
(2025), 
China 

Comparative 
performance 
study 

n=1280, 
Adult 
women 

Self-sampled 
urine HPV test 
with DNA 
purification/conce
ntration vs 
provider-collected 
cervical sample 
 

Experimental 
urine test; 
Cobas 4800 
control 

CIN2+/CIN3
+ and 
cervical 
sample 

κ = 0.73 
HPV16; κ = 
0.66 HPV18; κ 
= 0.53 pooled 
HR-HPV 

Comparable/non
-inferior for 
CIN2+/CIN3+ 

Lower than 
control 

Urine testing was non-inferior 
for detecting high-risk HPV 
and high-grade cervical 
lesions. 

Intan et al. 
(2025), 
Indonesia 

Diagnostic 
study 

n=876, 
Adult 
women 

Urine vs paired 
cervical swab 

hrHPV 
ReadyMix 
qPCR Kit; 
Roche Cobas 
6800 
 

Cervical 
swab 

Diagnostic 
accuracy 
98.48% 

80.88% 100% Urine-based qPCR showed 
strong potential for screening 
in developing-country 
settings. 

Mizuno et 
al. (2025), 
Japan 

Comparative 
study 

n=121, 
Women 
with 
abnormal 
cytology 

Spot urine, 
vaginal self-
sample, and 
clinician-collected 
cervical sample 

BD Onclarity 
HPV assay 

Clinician-
collected 
cervical 
sample 

Cervical–urine 
concordance 
63.9%; κ = 
0.34 

46.4% for urine Not clearly 
reported 

Spot urine showed lower 
sensitivity than cervical and 
vaginal samples, indicating 
need for method 
optimization. 
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Authors, 
(Year), 

Country 
Study Design 

Sample 
(N)/ Age 
(Years) 

Intervention 
Description 

HPV 
Genotyping/ 
Assay Used 

Reference 
Standard 

Concordance 
/Agreement 

Sensitivity Specificity Conclusion 

Latsuzbaia 
et al. 
(2024), 
Italy/Ireland
/Scotland/ 
Belgium 
 

VALHUDES 
diagnostic 
validation 
study 

n=490, 
Women 
referred to 
colposcopy 

First-void urine 
and vaginal self-
samples vs 
cervical sample 

OncoPredict 
HPV 
Quantitative 
Typing assay 

CIN2+ and 
cervical 
sample 

High 
agreement 

Urine/cervical 
sensitivity ratio 
0.99 

Urine/cervica
l specificity 
ratio 0.91 

After cut-off optimization, 
urine self-sampling achieved 
accuracy similar to cervical 
sampling. 

Nilyanimit 
et al. 
(2024), 
Thailand 
 

Prospective 
comparative 
study 

n=240, 
22–70 

Concentrated 
first-stream urine 
collected with 
Colli-Pee vs 
cervical swab 

Cobas 4800 Clinician-
collected 
cervical 
swab 

Concordance 
96.7%; κ = 
0.87 

Not separately 
reported 

Not 
separately 
reported 

Colli-Pee urine collection 
produced HPV detection 
comparable to cervical 
swabs. 

Kaoma et 
al. (2023), 
Zambia 

Comparative 
cross-
sectional study 

n=100, 
Adult HIV-
positive 
women 

First-void urine vs 
cervical sample 

GeneXpert 
HPV 

Cervical 
sample 

Agreement 
89.80%; κ = 
0.77 

84.8% 92.3% First-void urine had 
substantial agreement with 
cervical samples and high 
acceptability. 
 

Andrijono 
et al. 
(2023), 
Indonesia  

Diagnostic 
accuracy study 

n=876, 
20–50 

Urine-based HPV 
DNA test vs 
cervical swab 

CerviScan; 
Cobas 6800 

Cervical 
swab 

κ = 0.662 vs 
Cobas; κ = 
0.828 after 
sequencing 

73.1% 97.3% CerviScan urine testing was 
reliable for detecting high-risk 
HPV and expanding 
screening coverage. 
 

Yang et al. 
(2023), 
China 

Cross-
sectional study 

n=250,Clini
cal patients 

Urine vs genital 
samples 

GenoArray 
assay 

Clinician-
collected 
genital 
sample 

Female 
agreement 
77.1%; κ = 
0.523 

Reduced 
sensitivity noted 

Not fully 
reported 

Urine reflected HPV infection 
trends in women but was less 
reliable in men. 
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Authors, 
(Year), 

Country 
Study Design 

Sample 
(N)/ Age 
(Years) 

Intervention 
Description 

HPV 
Genotyping/ 
Assay Used 

Reference 
Standard 

Concordance 
/Agreement 

Sensitivity Specificity Conclusion 

Purwar et 
al. (2023), 
India 

Hospital-
based cross-
sectional study 

n=295, 54 
lesions 
analyzed,  
Adult 
women 

Self-collected 
first-void urine vs 
healthcare 
worker-collected 
cervical sample 
 

Multiplex real-
time PCR and 
genotyping 

Cervical 
sample and 
histopatholo
gy 

Agreement 
85.96%; κ = 
0.6988 

Not separately 
reported 

Not 
separately 
reported 

First-void urine showed 
substantial concordance in 
women with precancerous 
and cancerous cervical 
lesions. 

Shih et al. 
(2023), 
Taiwan 

Comparative 
diagnostic 
study 

n=167, 
Adult 
women 

Random urine vs 
vaginal self-
sample and 
clinician-collected 
cervical sample 
 

HC II and 
Cervista 

Clinician-
collected 
cervical 
sample and 
CIN2+ 

Moderate/limit
ed agreement 

44.44%–
49.07%; after 
cut-off 58.33%–
63.89%; CIN2+ 
~50% 

Not fully 
reported 

Random urine had 
insufficient sensitivity and 
should not replace optimized 
sampling. 

Sharipova 
et al. 
(2024), 
Uzbekistan 
, 

Cross-
sectional study 

n=218, 
≥18 

Urine vs cervical 
sample 

PCR with 
genotyping 

Cervical 
sample 

κ = 60.1 57.7% 98.6% Urine testing showed high 
specificity but moderate 
sensitivity; further 
optimization is needed. 

Davies et 
al. (2024), 
United 
Kingdom  

Randomized 
diagnostic 
accuracy trial 

n=480, 
24–70 

First-void urine 
device vs 
standard pot and 
cervical sample 
 

Roche Cobas 
8800 

CIN2+ High 
comparative 
performance 

90.3% with FVU 
device; 73.4% 
standard pot 

Not fully 
reported 

First-void collection device 
substantially improved urine 
HPV sensitivity for CIN2+. 

Yamazaki 
et al. 
(2021), 
Japan 

Prospective 
observational 
study 

n=338, 
Women 
with ASC-
US 

First-void urine vs 
cervical sample 

Cobas 4800 Cervical 
hrHPV test 

Overall 
concordance 
90.8%; κ = 
0.765; 

Not separately 
reported 

Not 
separately 
reported 

Urine hrHPV testing could 
substitute cervical testing in 
women with ASC-US. 
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Authors, 
(Year), 
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Study Design 
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(N)/ Age 
(Years) 
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Assay Used 

Reference 
Standard 

Concordance 
/Agreement 

Sensitivity Specificity Conclusion 

HPV16/18 κ = 
0.840 
 

Marcus et 
al. (2021), 
United 
States 
 

Pilot study n=40, 
Adult 
women 

Urine HPV testing 
using NAAT 

Xpert HPV on 
GeneXpert 

Cervical 
genotyping 
reference 

Repeat urine 
testing κ = 
0.89–0.90 

64.3%–66.7% 86.7%–
100% 

Xpert HPV urine testing was 
reproducible but requires 
optimization for sensitivity. 

Ertik et al. 
(2021), 
Germany  

Prospective 
multicenter 
phase II trial 

n=65, 
24–76 

First-void urine 
and vaginal self-
sampling devices 
vs clinician 
sample 
 

Abbott 
RealTime High 
Risk HPV Test 

CIN2+/CIN3
+ histology 

κ for Colli-Pee 
= 0.34 

77.6% for Colli-
Pee in CIN2+ 
context 

57.1% Urine self-sampling showed 
good lesion detection but 
lower agreement than vaginal 
devices. 

Tranberg et 
al. (2020), 
Denmark 

Comparative 
diagnostic 
study 

n=150, 
30–59 

Home-collected 
first-void urine vs 
vaginal self-
sample and GP-
collected cervical 
sample 
 

Cobas 4800 
and CLART 
HPV4S 

Cervical 
sample 

Cobas κ = 
0.66; CLART κ 
= 0.47 

63.9% with 
Cobas; 51.6% 
with CLART 

96.5% with 
Cobas; 
92.4% with 
CLART 

Cobas outperformed CLART 
for urinary HPV detection. 

Sabeena et 
al. (2019), 
India 

Cross-
sectional study 

n=114, 
Cervical 
cancer 
cases 

Urine vs cervical 
sample 

PCR HPV 
DNA 

Cervical 
sample 

Agreement 
66.7%; κ = 
0.35 

59.6% 92% Urine sampling was 
inexpensive and acceptable 
but insufficient as a 
standalone screening tool. 
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Concordance 
/Agreement 

Sensitivity Specificity Conclusion 

Marhash et 
al. (2018), 
Iraq 

Cross-
sectional study 

n=100 
Child-
bearing 
age 

First-void urine vs 
cervical swab 

Nested PCR 
and 
sequencing 

Cervical 
swab 

κ = 0.853 96.7% 100% Urine samples showed 
excellent performance for 
HPV DNA detection in this 
clinical population. 
 

Hernandez 
et al. 
(2018), 
Micronesia 

Randomized 
controlled trial 

n=217, 
21–65 

Self-collected 
urine vs clinician-
collected liquid 
cytology 

Roche Linear 
Array 

Cervical 
sample and 
cytology 

κ = 0.54 
overall; κ = 
0.65 in 
women >40 

51.0% for 
cervical hrHPV 
detection 

96.2% Urine was less sensitive but 
highly specific and may be 
useful in low-resource 
settings. 
 

Buchegger 
et al. 
(2018), 
Chile 

Cohort/compar
ative study 

n=190, 
Women 
referred for 
gynecologi
cal exam 
 

First-stream urine 
vs cervical sample 

PCR and 
reverse line 
blot 

Histology 
CIN2/3 

Overall 
agreement 
73.7%; κ = 
0.42 

90.2% for 
CIN2/3 

Good but not 
fully 
specified 

Urine-based sampling 
demonstrated good clinical 
performance for CIN2/3 
detection. 

Hwang et 
al. (2018), 
South 
Korea 

Prospective 
pilot study 

n=700, 
Screening-
age 
women 
 

Urine and vaginal 
self-sampling 

Roche Cobas 
4800 

Vaginal self-
sample and 
Pap program 
context 

HPV16/18 
urine-vaginal 
agreement 
99.1% 

Not estimable for 
CIN2+ due to 
low lesion count 

Not reported Urine sampling was feasible, 
but larger studies were 
needed to assess CIN2+ 
sensitivity. 

Asciutto et 
al. (2017), 
Sweden 

Comparative 
study 

n=218, 
19–71 

Urine and vaginal 
self-sampling vs 
clinician-taken 
cervical sample 

Cobas 4800 HSIL/AIS 
histology 

Urine 
sensitivity 
relative to 
cervical HPV 

76.3% for 
HSIL/AIS 

Not fully 
reported 

Urine detected high-grade 
lesions but was less sensitive 
than vaginal and cervical 
sampling. 



Malahayati International Journal of Nursing and Health Science, Volume 9, No. 7, September 2026: 1298-1314 
 

Diagnostic accuracy of urine-based HPV DNA testing for cervical cancer screening: A systematic literature review 

 

 
Firdaus Cahya Saputra1*, Dwi Sarwani Sri Rejeki1,2, Siwi Pramatama Mars Wijayanti 1,2 

 

1Program Studi Kesehatan Masyarakat, Fakultas Ilmu-ilmu Kesehatan, Universitas Jenderal Soedirman  
2Pusat Penelitian Kesehatan Pedesaan, Lembaga Penelitian dan Pengabdian kepada Masyarakat, Universitas Jenderal Soedirman  
Corresponding author: *E-mail:  firdaus.cahya17@gmail.com 

 
DOI: https://doi.org/10.33024/minh.v9i7.4261 

 
1309 

Authors, 
(Year), 

Country 
Study Design 

Sample 
(N)/ Age 
(Years) 

Intervention 
Description 

HPV 
Genotyping/ 
Assay Used 

Reference 
Standard 

Concordance 
/Agreement 

Sensitivity Specificity Conclusion 

detection 
83.9% 
 

Combita et 
al. (2016), 
Colombia 

Comparative 
study 

n=535, 
19–25 

Optimized first-
void urine vs 
cervical sample 

Multiplex 
genotyping 
assay/ 
Luminex 

Cervical 
sample 

Substantial 
concordance 
for vaccine 
HPV types 
 

Similar HPV 
prevalence to 
cervical samples 

Not fully 
reported 

Optimized urine testing was 
suitable for HPV monitoring 
and vaccine surveillance. 

Khunamorn
pong et al. 
(2016), 
Thailand 

Comparative 
study 

n=168, 
Women in 
HPV 
follow-up 

Urine vs cervical 
sample 

Cobas 4800; 
Linear Array in 
selected cases 

Cervical 
sample and 
HSIL+ 
histology 
 

Agreement 
86.2%; κ = 
0.65 

68.6% for HPV; 
80.0% for HSIL+ 

93.2% for 
HPV; 78.0% 
for HSIL+ 

Urine testing was feasible but 
required improved sensitivity 
and standardization. 

Neita et al. 
(2026), 
Colombia 

Cross-
sectional study 

n=161, 
20–65 

First-void urine vs 
cervicovaginal 
sample 

INNO-LiPA 
HPV 
Genotyping 
Extra II 

Cervicovagin
al sample 

κ = 0.39 61.70% 78.94% Urine showed limited 
diagnostic performance, 
highlighting need for 
optimization. 
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DISCUSSION  
The findings of this systematic literature review 

demonstrate that urine-based HPV DNA testing 
exhibits moderate-to-high diagnostic performance 
compared with clinician-collected cervical HPV 
testing, particularly when first-void urine collection and 
clinically validated molecular assays are employed. 
These findings reinforce previous evidence 
supporting the potential of urine self-sampling as a 
promising non-invasive strategy for cervical cancer 
screening (Aimagambetova et al., 2024; Van Keer et 
al., 2025; Tranberg et al., 2025; van den Borst et al., 
2025).  

The present findings suggest that urine-based HPV 
DNA testing may serve as a complementary or 
alternative screening approach to improve participation 
in cervical cancer screening programs, particularly 
among under-screened women who experience barriers 
to clinician-collected cervical sampling due to procedural 
invasiveness, discomfort, cultural stigma, or limited 
access to healthcare services (Bose et al., 2026; Young 
et al., 2025; Hernandez et al., 2018). One of the most 
consistent findings identified in this review was the 
superior diagnostic performance of first-void urine 
compared with random or midstream urine specimens. 
This superiority is likely attributable to the higher 
concentration of exfoliated cervicovaginal cells, cell-free 
HPV DNA, and viral particles accumulated in the initial 
urine stream, thereby increasing the probability of 
molecular HPV detection compared with non-
standardized urine collection methods (Davies et al., 
2024; Nilyanimit et al., 2024; Uyar et al., 2025; Combita 

et al., 2016). This review also demonstrated that 
clinically validated PCR-based assays, including 
Cobas 4800/6800, Abbott RealTime HPV, GeneXpert 
HPV, BD Onclarity, and Allplex HPV assays, 
consistently produced higher concordance and 
sensitivity compared with non-standardized assays. 
These findings indicate that molecular assay 
validation and laboratory workflow standardization are 
critical determinants of the clinical reliability of urine-
based HPV testing (Van Keer et al., 2025; Tranberg 
et al., 2025; Kaoma et al., 2023; Andrijono et al., 2023; 
Tranberg et al., 2020). 

Although several studies reported diagnostic 
performance approaching equivalence with clinician-
collected cervical samples, other studies still 
demonstrated lower sensitivity and weaker 

concordance, particularly those using random urine 
collection, non-standardized preservation protocols, 
or assays with limited clinical validation. These 
findings suggest that variability in diagnostic 
performance is more likely attributable to 
methodological heterogeneity rather than intrinsic 
biological limitations of urine as a diagnostic specimen 
(Shih et al., 2023; Neita et al., 2026; Mizuno et al., 
2025). 

The findings of this review have important 
translational implications because urine-based HPV 
DNA testing may support the transition toward more 
accessible, patient-centered, and scalable molecular 
cervical cancer screening strategies, particularly in 
low- and middle-income countries where screening 
coverage and healthcare infrastructure remain limited 
(El-Zein et al., 2025; Intan et al., 2025; Kaoma et al., 
2023). Furthermore, urine self-sampling approaches 
may contribute to the World Health Organization 
(WHO) target of achieving 70% cervical cancer 
screening coverage as part of the global cervical 
cancer elimination strategy. 

Compared with previous reviews that primarily 
focused on the feasibility or acceptability of self-
sampling, this systematic literature review provides a 
more updated and methodologically focused 
synthesis regarding the relationship between urine 
collection methodology, assay standardization, and 
diagnostic accuracy. Consequently, this review 
expands current understanding of the methodological 
factors that determine the clinical performance of 
urine-based HPV DNA testing  (Aimagambetova et 
al., 2024; Van Keer et al., 2025; Tranberg et al., 2025). 

Based on the findings of this review, future 
research should prioritize the harmonization of urine 
collection protocols, standardization of DNA 
preservation systems, multicenter validation of 
clinically validated HPV assays, and prospective 
large-scale implementation studies to determine the 
effectiveness of urine HPV testing within real-world 
cervical cancer screening programs. In addition, 
economic evaluation studies and implementation 
research are needed to assess the cost-effectiveness 
and feasibility of integrating urine self-sampling into 
WHO-based cervical cancer elimination programs. 
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Although this systematic literature review remains 
influenced by methodological heterogeneity across 
studies, particularly regarding variations in urine 
collection protocols, preservation methods, and 
molecular assay platforms, the review nevertheless 
possesses important strengths. These include the 
inclusion of up-to-date evidence from multiple 
countries, the evaluation of various clinically validated 
molecular platforms, and the comprehensive 
assessment of different urine self-sampling 
approaches, thereby providing a broad overview of 
the current diagnostic landscape of urine-based HPV 
DNA testing for cervical cancer screening. 

 
CONCLUSION  

Conclusions are briefly explained and cover the 
aspects studied, make suggestions if any. This 
systematic literature review demonstrates that urine-
based HPV DNA testing is a promising non-invasive 
approach for cervical cancer screening, particularly 
when first-void urine collection and clinically validated 
PCR-based assays are utilized. The synthesized 
evidence showed moderate-to-high concordance, 
sensitivity, and specificity compared with clinician-
collected cervical HPV testing, although substantial 
methodological heterogeneity related to urine 
collection procedures, preservation systems, and 
assay platforms remains evident across studies. 
These findings suggest that urine-based HPV testing 
has significant potential to improve screening 
accessibility and participation, especially among 
under-screened populations and in low-resource 
settings. However, further methodological 
standardization, multicenter validation, and large-
scale implementation studies are still required before 
widespread adoption as a primary cervical cancer 
screening strategy. 
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