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Background
Cervical cancer is one of the most common malignancies 

in women worldwide. In Poland is it the sixth most frequent 
malignancy in females and third just in female genitals. Due to 
well-developed screening strategies that enable early detection of 
precancerous lesions and cancer itself, both morbidity and mortality 
are steadily decreasing. However, some women evade the screening 
algorithm and thus still in a substantial percentage of cases patient 
learn of the diagnosis at rather advanced stage of the disease [1,2]. 
One of the milestones in clinical medicine was the discovery of 
the effect the long-lasting exposition to Human papillomavirus 
(HPV) infection exerts on development of cervical cancer and its 
precancerous stage-cervical intraepithelial neoplasia: CIN [3-5]. 
One even claims, that HPV infection may be present in more than 
99% of cervical cancer cases. HPV belongs to Papovaviridae virus 
family, which consists of Papillomavirus and Polyomavirus [5-6]. 
The family are DNA viruses containing double-stranded DNA, are 
icosahedral in shape, and do not possess a lipoprotein envelope. 
HPV, which genome consists of approx. 8000 nucleotides, divides 
in more than 118 various types, 40 of which may infect the mucosa 
of ano-genital region in humans [8-9]. However, only certain types 
are considered to be of high risk potential regarding cervical cancer 
and its precancerous stage [10-15]. 

International Agency of Research on Cancer concluded in its 
multicenter study that the odds ratio for planoepithelial cervical 
cancer in HPV-infected individuals was almost 160 (ranging from 
109 to 276 in different research centers of the study worldwide), 
however the analysis of carriers was limited only to certain 
approved HPV detection kits [16]. Yet, it has to be emphasized, 
that although durable exposition to HR HPV is a crucial element in 
the etiopathogenesis of cervical cancer and CIN, only a small share 
of infected individuals develop the abovementioned conditions. 
Despite that sex-transmitted HPV infection is extremely frequent 
(up to 75% in exposed women), more that 90% of females establish 
proper immunological response to eventually combat the virus 
within 6-24 months of infection resulting in no medical aftereffects 
whatsoever [17-22]. Furthermore, contagion of any of HPV types 
may result in CIN, but the above-mentioned immunological 
mechanisms reduces the risk down to a minimum in most cases 
[23]. Unfortunately, HPV is extremely difficult to culture in vitro and 
not every infected individual promotes an immunological response 
with antibodies to be easily identified. Thus, PCR analysis of HPV 
DNA is a useful tool in detection of infection that overcomes the 
before-mentioned obstacles. In this paper we have engaged PCR 
(Cobas 4800 HPV test) to detect HR HPV DNA in high-risk females 
in Lodz region, central Poland. 
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Materials and Methods
HPV DNA Detection

Cervical canal swabs (Cobas PCR collection media, Roche 
Molecular Systems, Inc.) were obtained in 240 patients. The 
patients’ age ranged from 25 to 50 (mean: 34, SD: 6,7). Cobas 4800 
HPV test (Roche Diagnostics, GmbH, Mannheim, Germany) -which is 
a qualitative test device for detection HPV DNA-was used to analyze 
the samples. This test amplifies target DNA in cervical epithelium 
cells (Cobas PCR collection media, Roche Molecular Systems, Inc.) 
by PCR and nucleic acids hybridization to detect 14 HR HPV types 
of which HPV-16 and -18 are of greatest importance. Moreover, this 
analysis also enables detection of other HR HPV types (31, 33, 35, 
39, 45, 51, 52, 56, 58, 59, 66, 68) in clinically significant levels of 
infectivity.

Sample Preparation 
Sample preparation was a fully automatized process performed 

by Cobas 4800 HPV test device (Roche Diagnostics GmbH, 
Mannheim, Germany). After collection to the culture medium 
according to manufacturer’s manual (Cobas PCR collection media) 
the samples were digested under denaturing conditions in elevated 
temperatures and then lysed with chaotropic agent. Liberated 
nucleic acids with beta-globin DNA-acting as process control-were 
cleavaged by absorption to magnetic glass molecules.

PCR Amplification
Cobas 4800 HPV test primers were used do amplify DNA of 14 

HR HPV types (16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68). 
Fluorescent oligonucleotide probes match with polymorphic region 
of primer-determined sequence. Human beta-globulin-oriented 
fluorescent probe provided quality control of whole reaction.

Results
Table 1 demonstrates the frequency of HR HPV in the patients. 

The test revealed 48 samples (20%) to be positive regarding HPV-
16 and 32 samples (13%) contained HPV-18. Moreover, 80 patients 
(33) were positive regarding oncogenic HR HPV other than HPV-16 
and -18. In 80 patients no HR HPV was detected. 

a)	 Statistical Analysis: Statistical evaluation was carried out 
using the chi 2 and Fisher test.

Table 1: Prevalence of HR HPV in females in Lodz region, 
Central Poland.

Patients (n = 240)

HPV-16 HPV-18
HR HPV other 

than HPV-16 and 
HPV-18

No HR HPV DNA 
detected

n % n % n % n %

48 20.00 32 13.33 80 33.33 80 33.33

Discussion

Figure 1: Guidelines on application of HPV DNA test in prophylactics of cervical cancer.

http://dx.doi.org/10.26717/BJSTR.2018.07.001434


Biomedical Journal of Scientific & Technical Research Volume 7- Issue 1: 2018 

Cite this article: Beata S, Jan B, Bartosz K, Krzysztof S, Hanna R. In vitro Performance of Cobas 4800 HPV Test in Females of Lodz Region, 
Poland. Biomed J Sci&Tech Res 7(1)- 2018. BJSTR. MS.ID.001434. DOI: 10.26717/ BJSTR.2018.07.001434. 5607

Both detection of early lesions and identification of predisposing 
factors have equally crucial importance in prophylactics of cervical 
cancer. Recognition of females infected with HR HPV may result in 
building a special high-risk group that is subject to more detailed 
clinical scrutiny than the general population Up until now, efforts 
on estimating the prevalence of subclinical HPV infection among 
females have produced incoherent results that varied with regard 
to analyzed population and employed methodology. Unfortunately, 
HPV cannot be simply cultured in human cells in vitro and there 
is no animal model that could be useful, which literally makes 
the virus antigen impossible to identify with typical serologic 
laboratory tactics. Thus, HPV detection became accessible on a 
larger scale only with the advent of molecular biology tools. It is 
now clear that PCR is the most sensitive means in such analysis 
and enables detection of one copy of the virus in as many as 105-
106 cells which made it a routinely employed part of modern 
laboratories worldwide. Moreover, it has been proven that data 
obtained by PCR is coherent, repeatable and specific. Literature 
also provides support for clinical application of HPV DNA testing: 
there is a higher detection of high risk lesions in NILM patients 
(Negative for Intraepithelial Lesion or Malignancy) and lower rate 
of unnecessary colposcopy and treatment in females over 21 years 
of age with ASC-US [24-28]. Moreover, HPV DNA testing is more 
sensitive than standard cervical smears in detection advanced 
lesions in population group. Furthermore, some population-based 
screening programs have already introduced HPV DNA testing 
as primary test. Figure 1 demonstrates the guidelines of Polish 
Gynecologic Association Experts Group and The National Chamber 
of Laboratory Diagnosticians on application of HPV DNA test in 
prophylactics of cervical cancer.

Conclusion
Laboratory of Cancer Genetics, Department of Pathology, Polish 

Mother’s Memorial Hospital-Research Institute, Lodz, Poland has 
introduced the described above methodology (Cobas 4800 HPV 
test) into routine application in detecting HR HPV infections. The 
abovementioned results prove it is a viable, effective, easy and 
quick tool in detecting high risk HPV DNA and can be introduced 
into primary screening.
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