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Abstract
Objective: Detection of high-risk human papillomavirus 
(hr-HPV) in urine specimens has been introduced recently 
and a new local PCR kit has been developed in Indonesia 
(CerviScan, Bio Farma). The objective of this study was to 
obtain the accuracy of hr-HPV DNA testing using the new kit 
(CerviScan, Bio Farma) on urine specimens against the gold 
standard on cervical swabs.
Method: Adult women (aged 20–50 years) underwent 
routine general check-up or Pap test were enrolled between 
July and September 2022. Pairs of urine and cervical swab 
specimens were obtained from all subjects. HPV-DNA tests 
were performed using the new local PCR kit (CerviScan, 
Bio Farma) and the standard procedure (COBAS® 6800 
HPV, Roche Molecular System). Direct sequencing was 
done whenever there were dispute results between the two 
methods. Agreement between both methods was tested 
using Kappa statistics. Diagnostic performance test was 
done on CerviScan. 
Results: A total of 876 women completed the examination. 
Agreement between CerviScan and COBAS® 6800 was 
substantial (κ=0.662; p<0.001) and was almost perfect 
against COBAS® 6800 plus sequencing (κ=0.828; p<0.001). 
The accuracy of CerviScan on urine samples was 95.8% 
against COBAS® 6800 and increased to 97.8% after 
additional sequencing. The sensitivity and specifi city of 
CerviScan on urine samples compared to cervical swabs are 
73.1% and 97.3%, respectively.
Conclusion: Urine-based HPV-DNA testing with CerviScan 
is a reliable tool to detect high-risk HPV subtypes. It could 
become an alternative method for HPV-DNA testing to 
improve the coverage of cervical cancer screening program.
Key words: cervical cancer, HPV-DNA test, HPV molecular 
test screening, human papilloma virus, urine test.

Abstrak
Tujuan: Deteksi high-risk human papillomavirus (hr-HPV) 
pada spesimen urin telah diperkenalkan baru-baru ini 
dan kit PCR lokal baru telah dikembangkan di Indonesia 
(CervisScan, Bio Farma). Tujuan dari penelitian ini adalah 
untuk mengetahui keakuratan pengujian DNA hr-HPV 
menggunakan kit baru (ServiScan, Bio Farma) pada spesimen 
urin terhadap baku emas pada apusan serviks.
Metode: Perempuan dewasa (usia 20-50 tahun) direkrut 
untuk menjalani pemeriksaan umum rutin atau Pap tes antara 
Juli dan September 2022. Spesimen urin dan apusan serviks 
diperoleh dari seluruh subjek. Tes HPV-DNA dilakukan 
menggunakan kit PCR lokal baru (CerviScan, Bio Farma) dan 
baku emas (COBAS® 6800 HPV, Roche Molecular System). 
Sequencing langsung ditambahkan setiap kali terdapat 
perbedaan hasil antara kedua metode. Kesepakatan 
(agreement) antara kedua metode diuji menggunakan 
statistik Kappa. Uji perfoma diagnostik CerviScan dilakukan 
terhadap COBAS® 6800 HPV.
Hasil: Sebanyak 876 perempuan dewasa mengikuti 
pemeriksaan. Ditemukan kesepakatan substansial antara 
CerviScan dan COBAS® 6800 (κ=0.662; p<0.001) dan hampir 
sempurna terhadap COBAS® 6800 ditambah sequencing 
(κ=0.828; p<0.001). Keakuratan CerviScan pada sampel 
urin adalah 95,8% terhadap COBAS® 6800 dan meningkat 
menjadi 97,8% setelah ditambah sequencing. Sensitivitas 
dan spesifi sitas CerviScan pada sampel urin dibandingkan 
dengan apusan serviks masing-masing adalah 73,1% dan 
97,3%.
Kesimpulan: Pengujian HPV-DNA berbasis urin dengan 
CerviScan memiliki keandalan untuk mendeteksi subtipe 
HPV risiko tinggi. Pemeriksaan ini dapat menjadi metode 
alternatif untuk pengujian DNA-HPV dalam memperluas 
program skrining kanker serviks. 
Kata kunci:  human papilloma virus,  kanker serviks, skrining,  
tes urin, uji HPV-DNA, uji molekuler HPV.
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INTRODUCTION

Cervical cancer is the second most common 
female cancer found in Indonesia. In 2020, the 
Global Burden of Cancer Study (GLOBOCAN) 
estimated a total of 36,633 cervical cancer cases 
or 9.2% of all cancers.1 The incidence rate of 
cervical cancer in Indonesia was 27 cases per 
100,000 women with mortality rate at 3.95 per 
100,000 women at all ages.2

Almost all cervical cancer cases are caused 
by persistent infection with high-risk human 
papillomavirus (hr-HPV) through the action of its 
oncoproteins.3 Screening for hr-HPV is now the 
gold standard to prevent cervical cancer and other 
HPV-related diseases.4 In high-resource countries, 
screening strategies currently used cytological 
evaluation (Pap smear), nucleic acid HPV-testing 
or both. Visual inspection with acetic acid (VIA) is 
another method commonly done in developing 
countries that aims to detect pre-cancer and 
early cancer lesions in apparently normal and 
asymptomatic women.5 Previous randomized 
controlled trials found that hr-HPV screening is 
more sensitive in detecting precancerous lesions 
than the cytological screening methods.6

Although screening is benefi cial in cervical 
cancer prevention, Pap smear is considered 
physically uncomfortable for women.7 Two most 
common barriers to get cervical screening were 
pain or discomfort (67.2%) and embarrassment 
(57.9%).8 Therefore to encourage screening, other 
strategy should be thought to increase women 
willingness to attend screening.

Self-collected urine sampling has been 
introduced for more than a decade to increase 
screening uptake rates.9,10 Meta-analyses showed 
that urinary HPV test had a pooled sensitivity 
of 77% and specifi city of 88% compared with 
clinician-collected cervical HPV test (cervical 
HPV test).11 In Indonesia, a new PCR-based 
diagnostic kit (CerviScan) has been developed 
recently to detect 14 high-risk HPV subtypes 
based on qualitative polymerase-chain reaction 
(PCR) assay. The kit is developed by Bio Farma 
in collaboration with Nusantics, a biotechnology 
company in Indonesia. Bio Farma is a state-owned 
pharmaceutical company, while Nusantics is a 
private company focusing on genetic research. 
However, before providing it for wide clinical 
application, a proper diagnostic study should be 
performed. Therefore, the objective of this study 

was to obtain the accuracy of hr-HPV DNA testing 
using the new kit (CerviScan, Bio Farma) against 
the standard PCR-based HPV-DNA testing and 
to test diagnostic performance of CerviScan on 
urine specimens against standard PCR-based 
HPV-DNA testing on cervical swabs.  

METHODS

The study design was a diagnostic study 
comparing the new HPV-DNA diagnostic kit 
(CerviScan, Bio Farma) with the standard diagnostic 
kit (COBAS® 6800 HPV, Roche Molecular system). 
The study was held between July and September 
2022. Sample processing and PCR were done in 
the laboratory of Clinical Pathology Department, 
Cipto Mangunkusumo National Central General 
Hospital, Jakarta. DNA sequencing was done to 
confi rm different results in a private laboratory 
(Nusantics), Jakarta. Ethics approval was granted 
from the Health Research Ethic Committee of 
the Faculty of Medicine Universitas Indonesia Dr. 
Cipto Mangunkusumo Hospital (No. KET- 674 /
UN2.F1/XTIK/PPM.00.0212022).

Study subjects were sexually active women 
aged 20–50 years who came for routine general 
check-up or cervical cancer screening using PAP 
test or IVA. Written consent was obtained from all 
participants. Subjects were recruited from several 
clinics of pharmaceutical holding companies 
where specimens were taken. All subjects 
provided self-collected urine sample with a 
minimum volume of  30 mL in a sterile container, 
and cervical swabs were taken by trained 
health workers using a cytobrush and promptly 
preserved in liquid transport medium (ThinPrep 
PreservCyt Solution® - Hologic, Inc. Malborough, 
MA, USA). The number of subjects required for 
this study was estimated using the sample size 
calculation for sensitivity and specifi city,12,13 the 
normal distribution value (Z) was set to 1.96 
at 95% confi dence interval and the maximum 
acceptable width of the 95% confi dence interval 
(W) was set to 10%. Based on the prevalence (P) 
of HPV infection among Indonesian women of 
5.2%14 the minimum sample size obtained was 
666 women. Sexually active women aged 20–50 
years who visit company clinics for PAP smear or 
IVA test were enrolled. Subjects were excluded 
if they were pregnant, HIV-infected, having 
menstruation, or have received completed doses 
of HPV vaccination.
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Diagnostic Kit

Diagnostic kit prototype (CerviScan) was made by 
Nusantics, which was designed to simultaneously 
detect 14 high-risk HPV types. It consisted of 
three components, i.e. qPCR ReadyMix, Nuclease-
Free Water (NFW), and HPV Positive Control. The 
qPCR ReadyMix combined enzymes, probes, and 
buffered need for qPCR reaction. Cerviscan is a 
qPCR-based molecular diagnostic kit to detect 
14 high-risk HPV types (hr-HPV) associated with 
cervical cancer, namely HPV types 16,18, 31, 33, 
35, 39, 45,51,52,56, 58,59,66 and 68. Furthermore, 
the kit can be specifi cally genotyping the HPV 
type 16, 18, 52. The kit can be applied to detect 
HPV-DNA from both urine and cervical swab 
specimens.

HPV-DNA Testing on Urine Samples

Urine samples were self-collected using a 
sterile urine container  allowing a collection of 
30 mL fi rst-void urine. Samples were labeled 
and transferred to the laboratory. Upon arrival 
in the laboratory, samples were stored at 4oC 
and processed within 2 days or at -80o C when 
further process will be delayed more than 3 days.

Briefl y, the urine samples were homogenized, 
and urine sediment were obtained from the 5 ml 
samples by centrifugation at 800 rcf for 10 min 
and then the supernatant was discarded. After 
resuspension, the DNA was extracted from 200 
μl of the sample using a standard method of 
spinned column. The eluent were ready for PCR.

The PCR was done by mixing 5 uL DNA eluent 
and 15 uL CerviScanReadyMix. Amplifi cation on 
BioRad CFX-96 thermocycler for 45 cycles. Signal 
of HPV 16 (HEX), HPV18 (Texas Red), HPV52 
(Cy5), Other HR type (FAM), and internal control 
were considered as detected when Ct value ≤ 40 
The result were considered invalid when internal 
control not detected

 
HPV-DNA Testing on Cervical Swabs

Each cervical swab specimen was divided into two 
samples for HPV-DNA testing using CerviScan 
and COBAS® 6800 system. For CerviScan the 
sample processing procedure followed the 
same procedure as the urine sample, and for the 
COBAS® 6800 system followed the procedure 
from the manufacturer.

Direct Sequencing

Direct sequencing was performed whenever 
there was a discrepancy of test results between 
CerviScan and COBAS® 6800 system using next 
generation sequencing (NGS) technique.  

Statistical Analyses

Agreement between the two methods was 
tested using Kappa statistics; results were 
defi ned as poor (κ= 0), slight (0.01<κ< 0.20), 
fair (0.21<κ<0.40), moderate (0.41<κ<0.60), 
substantial (0.61<κ<0.80), almost perfect 
(0.81<κ<1) or perfect (κ=1).

Diagnostic performance test result was 
expressed as sensitivity, specifi city, positive 
predictive value (PPV), negative predictive value 
(NPV), positive and negative likelihood ratios 
(LRs). Statistical analysis was done using IBP SPSS 
version 26.

RESULTS

The study population consists of 876 women 
who completed examination. Invalid results of 
CerviScan was 3.0% on urine samples and 1.8% 
on cervical swab samples, whereas COBAS® 6800 
system was failed in 23.5% urine specimens and 
2.7% on cervical swab samples. The prevalence of 
HPV infection was 5.9% based on the COBAS® 
6800 test on the cervical swab as the gold 
standard. However, the test kit (CerviScan) on 
urine samples resulted a prevalence of 6.8%.

Agreement between CerviScan on urine 
samples and standard test on cervical swab is 
shown in Table 1a and 1b. Additional seven 
results were detected during sequencing on 
urine samples which were initially invalid, hence 
the total sample is change from 826 (table 1a) to 
833 (table 1b).

Table 1a. Agreement between CerviScan (Bio Farma, 
Indonesia) on Urine Samples and COBAS® 6800 on Cervical 
Swab on the detection of high-risk Human Papiloma Virus 
(n= 826).

COBAS® 6800 

HR-HPV-
21
753

HR-HPV +
38
14

HR-HPV+
HR-HPV-

Kappa statistics = 0.662; p < 0.001

CerviScan
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Table 1b. Agreement between CerviScan (Bio Farma, 
Indonesia) on Urine Samples and COBAS® 6800 + Direct 
Sequencing on Cervical Swab on the detection of high-risk 
Human Papiloma Virus (n= 833).

Table 2. Diagnostic Performance of CerviScan (Bio Farma, Indonesia) on the Detection of High-risk 
Human Papiloma Virus Compared to COBAS® 6800.

Table 3. Diagnostic Performance of CerviScan (Bio Farma, Indonesia) on the detection of high-risk Human Papiloma 
Virus on Urine Compared to COBAS®  6800 on Cervical Swab Specimens.

PPV: positive predictive value, NPV: negative predictive value

PPV: positive predictive value, NPV: negative predictive value; LR: likelihood ratio

Cervical Swab (n=838)

COBAS® 6800 (n=826)

Urine (n=658)

COBAS® 6800 plus sequencing (n=833)

95% CI
71.4 – 93.0
96.0 – 98.6
61.0 – 84.7
97.4 – 99.4
94.8 – 97.8

95% CI
67.3 – 88.5
98.5 – 99.8
80.0 – 96.9
97.2 – 99.1
96.6 – 98.7
50.6 – 295.5

0.1 – 0.3

95% CI
75.2 – 95.4
97.5 – 99.3
66.5 – 89.4
98.3 – 99.7
96.8 – 98.8

95% CI
58.9 – 84.4
 95.9 – 98.3
50.9 – 76.4
96.9 – 99.0
94.2 – 97.0
17.1 – 42.4
0.2 – 0.4

Sensitivity (%)
Specifi city (%)
PPV (%)
NPV (%)
Accuracy (%)

Sensitivity (%)
Specifi city (%)
PPV (%)
NPV (%)
Accuracy (%)
LR-positive
LR-negative

%
84.3
97.5
74.1
98.7
96.5

%
79.4
99.3
90.9
98.3
97.8
122.2
0.21

%
87.8
98.6
79.6
99.2
98.0

%
73.1 
97.3 
64.4 
98.2 
95.8 
26.9
0.28

CerviScan showed >95% accuracy against 
COBAS® 6800 as the standard method, both on 
urine and cervical swab specimens as shown in 
table 2.

Results of CerviScan on urine samples had 
95.8% of accuracy compared to the current gold 
standard, i.e. COBAS® 6800 on cervical swab 
specimens (95.8%). The accuracy was even better 

(97.8%) when additional direct sequencing was 
performed for dispute results as shown in Table 
3.

DISCUSSION

We showed that the accuracy of urine-based 
HPV-DNA testing using CerviScan was very high, 
above 95%, compared to standard method 
on cervical swab-based method. Specimens 
that tested negative on standard method but 
positive on CerviScan were proved to harbor hr-
HPV on amplicon sequencing. This showed that 
specimens were true positive and that CerviScan 
was superior to the standard method of HPV DNA 
testing. The higher failure rate of the COBAS® 
6800on urine sample were in concordance with 
the claim of the manufacturer that the system 
was not validated for urine samples.

There are not many studies comparing 
diagnostic performance of urine-based HPV 

detection with the standard test on cervical 
swab. Our study showed a substantial agreement 
between CerviScan and the standard method 
with Kappa value of 0.662 (p<0.001). But the 
agreement was improved when sequencing was 
added as comparing method, with Kappa value 
of 0.828 (p<0.001). A study in Thailand showed 
comparable results with our study, they reported 
a substantial agreement of hr-HPV detection 
between urine and cervical samples with κ=0.65. 
Diagnostic test results were in 68.6% sensitivity, 
93.2% specifi city, 80.0% PPV, and 88.2% NPV. The 
gold standard used in the study was Cobas 4800® 
system.15 Another study in southern Mexico on 
108 pairs of urine and cervical samples from an 
indigenous population found 68.3% concordance 
of HPV positivity and 64.5% concordance for hr-

COBAS® 6800 + Direct Sequencing

HR-HPV-
5

765

HR-HPV +
50
13

HR-HPV+
HR-HPV-

Kappa statistics = 0.828; p < 0.001

CerviScan
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HPV. The sensitivity to detect hr-HPV was 89.7% 
but the specifi city was only 25.7%. The method 
of HPV genotyping in this study was INNO-LiPA 
HPV assay.16

In our study, we did not look in to the clinical 
relevances of the HPV infection with regard 
to cervical intraepithelial lesion (CIN). As HPV 
infection usually precedes the cervical lesions and 
has a very long asymptomatic phase of infection.  
However, recent meta-analysis reported that 
urinary HPV test was less sensitive than common 
cervical HPV tests (including COBAS) even though 
the difference was not statistically signifi cant to 
detect CIN 2 or worse.17 

The results of this study may have direct 
implication on cervical cancer screening program 
in Indonesia in parallel with a nationwide 
vaccination programme. As the performance 
was comparable with the standard method, 
and due to its convenience, self-sampled urine 
specimens would be preferable for most women 
and therefore may increase the rate of HPV-DNA 
testing by expanding the scope of screening. 
Moreover, urine sample collection generally 
requires less consumables, trained personnel, 
and special facilities, that may result in more 
affordable test for public heath settings

CONCLUSIONS

In conclusion, urine-based HPV-DNA testing 
with CerviScan is a reliable tool to detect high-
risk HPV subtypes. It is an alternative choice of 
method for HPV-DNA testing and cervical cancer 
screening program.  
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