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Human papillomavirus DNA testing with the urine sample is not
yet available: the accuracy of two distinct kits

Ferah Kazanci™* ©®, Ozlem Erdem? ®, Mehmet Anil Onan!® ®, Gulendam Bozdayi®

SUMMARY

OBJECTIVE: The aim of this study was to assess the results and efficiency of two real-time polymerase chain reaction procedures for detecting
human papillomavirus utilizing urine samples.

METHODS: This study comprised 151 patients who had previously tested positive for human papillomavirus in their cervical samples. Two different
commercial real-time polymerase chain reaction techniques were used for identification and genotyping human papillomavirus in urine specimens.
Theurine samples of 151 patients were evaluated via the Roche Cobas test, and the urine samples of 91 patients were also evaluated via the Qiagen test.
RESULTS: The overall consistency of urine and cervical swab specimens for the identification of human papillomavirus in Roche Cobas and Qiagen tests
were 44.8 and 44%, respectively. The rates of positive human papillomavirus results from urine samples were 57 and 70.3%, respectively. The overall
concordance among Roche Cobas and Qiagen tests utilizing urine samples for human papillomavirus type 16/18 was 84.3% with a kappa value of 0.675,
and for other high-risk-human papillomavirus, it was 75.60% with a kappa value of 0.535. Roche Cobas showed high concordance with Qiagen test.
CONCLUSION: human papillomavirus positivity was not detected in all urine samples. It is still inappropriate to recommend the use of urine liquid
biopsy for the accurate and reliable detection of human papillomavirus. Due to the lack of a standardized tool, the utilization of urine samples as a

screening human papillomavirus test remains a challenge.
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INTRODUCTION

Screening programs should have been standardized, practi-
cal, sufficient, effective, and acceptable for the target popula-
tion. Cervical neoplasm is the fourth common cancer, causing
deaths in females of poor- and moderate-income countries'.
Scientific and demographic studies have obviously shown that
persistent HPV infection is a risk factor for the occurrence of
both pre-invasive cervical disorders and invasive carcinoma®.
HPV detection for cervical cancer screening has different
benefits compared with that for cytology-based screening,
which comprises heightened sensitivity and improved diag-
nostic repeatability in many environments, but it is an invasive
method?. The utilization of urine liquid biopsy as self-collec-
tion of specimens for HPV detection has been demonstrated
to be very suitable in various cultures due to many reasons,
such as the ability to apply samples outside the health center,
being a noninvasive method, and the facility to access and
increase the screening uptake®>. However, due to the lack of
a standardized tool, the utilization of urine samples for screen-
ing HPV test remains a challenge.

The purpose of this trial was to determine the efficiency
of HPV determination in urine samples of the patients who

had prior HPV-positive results in the cervical swab specimens.

METHODS

Study design and characterization

of participants

‘The Department of Gynecologic Oncology at the Gazi University
Faculty of Medicine Hospital carried out this prospective inves-
tigation. A total of 151 patients with previous HPV DNA-
positive results in the cervical swab specimens that were taken
by clinicians between January 2019 and January 2021 were
considered in this trial. Besides, the demographic data such as
age, body mass index (BMI), the number of pregnancy and
parity, the route of parturition, first coitus age, the history
of smoking and using of oral contraceptives (OC), and the
pathological findings in cervical cytology were also evaluated.
None of them had undergone hysterectomy or received prior
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Urine samples for human papillomavirus detection

treatment for cervical disorders or cancer. They had no history
of HIV or other sexually transmitted infections and were not

pregnant at the time of trial.

Detection of human papillomavirus DNA
in cervical swab and urine specimens

Cervical swab specimens

Cervical specimens were gathered by an gynecologist oncolo-
gist via a cervical swab, stored in a PCR Cell Cobas medium
vial (produced by Roche Diagnostics, USA), and sent to the
laboratory. Cervical swabs are steady at 2—-8°C for testing with
the Cobas 4800 HPV test kit (Roche Cobas 4800 HPV Test
Package Insert 2010). Real-time PCR technology is integrated
with completely automated specimen preparation in the Cobas
4800 platform. The test is created to isolate, replicate, and
identify a wide range of high-risk HPV (HR-HPV) genotypes.
The test can identify 14 HR-HPV genotypes in a single assay
by presenting individual scores for high-risk genotypes: HPV
16 and HPV 18 and other HR-HPV genotypes (31, 33, 35,
39, 45, 51, 52, 56, 58, 59, 66, and 68)°.

Urine samples

The first stream urine samples of the HPV-positive patients were
collected in a sterile cup and sent to the laboratory. A mini-
mum of 20 mL of every urine specimen was separated by cen-
trifugation at 4000xg for 10 min. After vortexing, the concrete
pellet was redissolved in a volume of 5 mL of supernatant and
relocated to one phial of PCR collection medium. After this
procedure, urine specimens were analyzed with real-time PCR
techniques. Two different commercial kits (Roche Cobas and
Qiagen) were employed for the determination of HPV DNA
in urine specimens. Qiagen could detect 14 HR-HPV geno-
types (16, 18, 31, 33, 39, 45, 51, 52, 56, 58, 59, 66, 67, and
68)%7. DNA extraction from urine samples was carried out in
an automatic device (EZ1, Qiagen, Germany) using the EZ1
Virus Mini Kit. Extracted DNA samples were studied with two
different commercial real-time PCR kits on a real-time PCR
device (Rotor-Gene Q, Qiagen, Germany). Four different flo-
rescent dyes (green), Joe (yellow), Rox (orange), and Cy5 (red)
channels were used for the determination of HPV genotypes.

Statistical analysis

SPSS version 21.0 was used to conduct the statistical analysis
(SPSS Inc., Chicago, IL, USA). Descriptive statistical analysis
was quantified for the overall population, in addition to both
the urinary HPV-positive and -negative groups. The sensitiv-
ity of HPV determination in urine specimens, checked for the

identification in cervical samples, was computed as percent-
ages. Chi-square test for competition pairs (McNemar test) was
used to crosscheck the efficiency of the two types of samples
concerning the determination of HPV types. The kappa cor-
relation coefficient was computed for the correlation analysis.

Outcomes were considered statistically significant at a p<0.05.

Ethical approval and informed consent

The Ethics Committee of the Faculty of Medicine of Gazi
University consented to the research (date: 16.10.2018, deci-
sion number: 795). Written informed permission was obtained
after all participants received information about the study.
This research was carried out in accordance with the Helsinki

Declaration principles.

RESULTS

In this research, the median age of the cases was 40 years
(ranged from 23 to 60), and most of them were between 30 and
50 years old (71.5%). The demographic features of patients are
listed in Table 1. There were 151 and 91 urine samples exam-
ined with the Roche Cobas and Qiagen tests, but 17 and 7 of
the study population were excluded from each test due to an
invalid result, respectively. Therefore, 134 and 84 urine samples

Table 1. Distribution of human papillomavirus genotypes,
histopathological results,and demographic data of human papillomavirus-
positive patients in cervical samples.

Age (median/min-max) (years) 40 (8/23-66)
Nulliparous/ birth child 30(19.9)/121(80.1)
Route of parturition (VD/C-S) 75 (49.7)/46 (30.5)
29.23(21-53)
20 (14-38)
81(53.6)/70 (46.3)
120(79.5)/31(20.5)

BMI (average)

First coitus age (min-max) (years)

Smoking status (none/active smoking)

Using oral contraceptive status (=)/(+)
HPV type
16/18 OHR
16+OHR/18+0OHR/16+18+OHR

44 (29.1)/15 (9.9)/58 (38.4)
27(17.9)/6 (4)/1(0.7)

Cervical cytology
Malignancy(-)/ASCUS/ASC-H 80 (53%)/30(19.9%)/3 (2%)
LSIL/HSIL 33(21.9%)/5 (3.3%)

Total 151

VD:vaginal delivery; C-S: cesarean section; ASCUS: atypical squamous cells of
undetermined significance; LSIL: low-grade squamous intraepithelial lesions;
HSIL: high-grade squamous intraepithelial lesions; ASC-H: atypical squamous
cells (cannot exclude HSIL).
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were studied by Roche Cobas and Qiagen tests, respectively,
and,then compared.

The frequencies of HPV DNA in urine samples that were
studied using Roche Cobas and Qiagen kits were 57 and 70.3%,
respectively. The sensitivities of Roche Cobas and Qiagen tests
were 64.2 and 76.2%, respectively. The overall consistency
between urine and cervical swab specimens for the identifi-
cation of HPV in Roche Cobas and Qiagen tests was 44.8%
and 44%, with a kappa value of 0.321 and 0.314, respectively.
The overall accuracy to detect HPV DNA, between Roche
Cobas and Qiagen tests, was 77.3%, with a kappa value of
0.504 (p<0.001).

The highest prevalent HPV subtype was OHR, with 38.4%

rate in cervical samples (Table 1). Furthermore, in urine samples,

Figure 1. Distribution of human papillomavirus genotypes in cervical
swab and urine samples with the result of two different tests.

the highest rates belong to OHR-HPV types in both Roche
Cobas and Qiagen tests (27.2 and 16.6%) (Figure 1).

The accuracy among the Roche Cobas and Qiagen tests
utilizing urine samples for HPV type 16/18 was 84.3% with
a kappa value of 0.675, and that for OHR-HPV type was
75.60% with a kappa value of 0.535 (Table 2). There was no
statistical significance in urine samples of HPV-positive and
HPV-negative patients between analysis via Roche Cobas and
Qiagen tests in terms of demographic features such as age
(p=0.354 and p=0.914), parity status (p=0.565 and p=0.976),
BMI (p=0.850 and p=0.967), smoking behaviors (p=0.542 and
p=0.075), using oral contraceptives (p=0.159 and p=0.376),
and first coitus age (p=0.656 and p=0.319).

DISCUSSION

The most essential strategy for eradicating cervical cancer is to
screen women by an HPV test with cervical cytology samples®.
Unfortunately, many women ignored these programs or con-
tinued many years without being screened because of different
reasons, such as difficulty to access medical centers in devel-
oping countries, busy work schedule, time constraints, and
socio-economic anxiety in developed countries. Furthermore,
obstacles to testing include absence of information, personal
choice, anxiety, shame, and honesty in the health care system.
Besides, the detection of HPV with cervical screening has
brought some limitations for single, sexually inactive women
and adolescents who do not wish to have a vaginal examina-

tion>8. Due to all these unfavorable reasons, new strategies are

Table 2. Accuracy in human papillomavirus DNA detection results between Roche Cobas and Qiagen tests using urine samples.

HPV genotypes Qiagen HPV(+) | QiagenHPV(-) | Diagnostic accuracy | Kappavalue | 95%Cl kappavalue | p-value
Roche
16 and/or 18 27 1 84.30% 0.675 0.409-0.941 p<0.001
HPV(+)
Roche
7 16
HPV(-)
Roche
OHR 12 0 75.60% 0.535 0.250-0.820 p<0.001
HPV(+)
Roche
9 16
HPV(-)
16 and/or 18(+) OHR(+)
Roche
16 and/or 18 27 0 92.80% 0.837 0.538-1.136 *p<0.001
HPV(+)
Roche
OHR 3 12
HPV(-)

*McNemar test, p<0.05.
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needed to facilitate participation in cervical cancer screening.
The utilization of urine as liquid biopsy for the detection of
HPV has been demonstrated to be extremely favorable because
of similarly strong association between urinary and cervical
HPV DNA, easy collection of samples, and relatively high
suitability for women®!!.

HPV DNA testing in urine samples presents some obstacles
because of so many variables, such as urine collection method,
storage situations, centrifugation process, and DNA isolation
or amplification procedure'. Currently, there are various HPV
genotyping methods for identifying DNA, such as PCR, real-
time PCR, restriction fragment length polymorphism (RFLP),
hybrid capture, and linear array’. In this investigation, we com-
pared the abilities of the Cobas 4800 HPV test and the Qiagen
test to identify HPV DNA in urine samples. These two real-time
PCR assays have a variety of benefits over existing HPV genotyp-
ing and/or detection bioassays. The outcomes can be acquired
nearly 4-6 weeks after receiving the cervical samples in these
assays. The overall agreement between urine and cervical swab
samples for the detection of HPV in Roche Cobas and Qiagen
tests was 44.8% and 44%, with a kappa of 0.321 and 0.314,
respectively, in this study. Bernal et al., determined 88% agree-
ment between urine and cervical samples. Bernal et al., applied
the PCR method with Roche Cobas 4800 HPV test on matched
cervical and first voided urine in 125 patients between the ages
of 21 and 65 years'. In addition, Hagihara et al., reported that
the concurrence among the urine and cervical samples was
98.4%, with a kappa of 0.792. Hagihara et al., detected DNA
by the PCR method with the Anyplex™ HPV28 kit on syn-
chronous cervical and urine samples in 240 patients between
the ages of 19 and 58 years’. High correlation was observed in
both studies with simultaneous HPV DNA detection in cervical
and urine samples’. In this study, urine samples were collected
from HPV-positive patients in cervical swab when the patients
came to get information about their cervical cytology results.
The reason of low sensitivity to detect HPV in urine samples is
that the time interval between the collection time of urine sam-
ples and cervical cytology was longer. During this period, the
patients may be in the recovering period. The overall concor-
dance among the Roche Cobas and Qiagen tests utilizing urine
samples for HPV type 16/18 was 84.3% with a kappa value
of 0.675, and that for OHR-HPV was 75.60% with a kappa
value of 0.535. Roche Cobas showed high concordance with
Qiagen test. However, three samples that were detected as type
16 and/or 18 by the Qiagen test were detected as OHR-HPV
by the Roche Cobas test (Table 2). Lim et al., demonstrated a
similar agreement to detect HPV 16/18 between Roche Cobas
and Abbott (relative sensitivities: 79.2% and 81.8%) in their

4

study™. In this and Lim’s studies, we determined that different
kits did not influence the HPV detection rate in urine samples
determined by the PCR technique.

There are also some confusions in the description of first
void urine, frequently thought to be the first urine of the day'".
In our study, first void urine was defined as the collection of
the initial urine (not midstream urine) at any time of the day.
Recent studies demonstrated significantly higher level of HPV
DNA in the first part of void urine than in the subsequent
part'. Furthermore, recent studies determined that there was
no significant impact on time of collection between morning
and later during the day'>'. However, we had no informa-
tion about the interval time of two urinations in terms of viral
DNA accumulation in our cases, which is the study’s limitation.
When the interval between two urinations is long, the rate of
detecting excess HPV DNA may increase due to the increased
accumulation of infected cells in the cervical discharge.

In addition, the collection device affects the ratio of the
HPV detection level. Pattyn J. demonstrated that the HPV
concentrations were observed higher in the Colli-Pee® device
than the standard urine cup. During transport, storage, and
pre-analytical processing steps, the collection of a nucleic acid
preservative for urine samples provides effective and accurate
results as it prevents degradation of cell-associated and cell-free
DNA by nucleases”. Another reason for low sensitivity in our
study is that we collected the urine samples in a sterile urine
cup without any preservative medium.

In this study, no statistical significant differences were
observed in terms of age, parity, types of parturition, body mass
index, smoking status, first coitus age, or contraceptive method
when comparing patients with a positive HPV to those with a
negative result in urine samples which were analyzed by Roche
Cobas and Qiagen tests similar to the study by Nicolau et al.””.

CONCLUSION

The detection rate of HPV in urine specimens is lower than thatin
cervical samples. Many factors such as the urine collection meth-
ods, storage situations, centrifugation process, DNA extraction,
or amplification techniques may be responsible for the low DNA
level in urine samples. Beside this, Roche Cobas and Qiagen tests
showed high concordant results, including genotyping. An approach

for testing HPV using urine samples is not yet available.
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