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Non omnia possumus omnes
(Virgilio, Bucoliche, VIII, 63)

Among the 28 current Members of the European Union, approxi-
mately 34,000 new cases of cervical cancer occur annually, with 13,000
related deaths (10). In Italy, about 2900 cases of cervical cancer are
diagnosed annually (crude incidence rate/100,000/year=9.4). As a
direct consequence, about 1016 deaths related to cervical cancer are
reported annually in Italy (crude mortality rate/100,000/year=3.3).
Cervical cancer stands in the 15th rank among female cancers and is
currently the 3rd most common cancer in women aged 15-44 years in
Italy (5).
A persistent mucosal infection with oncogenic (high-risk, HR)

human papillomavirus (HPV), genotypes 16, 18, 31, 33, 35, 39, 45, 51,
52, 56, 58, 59 and 68, is the most significant cause that leads to the
development of cervical cancer. The HPV genotypes 16 and 18 are the
most commonly associated with the disease, and are identified in 70%
of the cases of squamous cervical cancer (9).
The primary measure to control cervical cancer is the prevention

through vaccinations. The massive screening of women to detect and
treat the cervical precancerous lesions is an additional preventive
approach. It is nowadays well established that most cases of cervical
cancer may be prevented by effective and early treatment of precancer-

ous lesions detected by cervical screening performed by cytology test-
ing (Pap test) (11). For over a decade, detection of the aetiological
agent HPV in cervical samples has been investigated in randomised
controlled intervention trials as a possible alternative method to Pap
test (6,12,14,16). It is now evident that the detection of HPV DNA is
more effective than cytology in preventing invasive cancers of the uter-
ine cervix.
Very recently, four different European randomised trials have

demonstrated that the cumulative incidence of cervical cancer was
lower five years after a negative HPV DNA test than the one detected
after three years following a normal cytology result (18).
Italy and the Netherlands, as first in Europe, consequently decided

to innovate their National Prevention Programs (for Italy see: Piano
Nazionale della Prevenzione 2014-2018) by switching to the HPV DNA
test performed on liquid cytology specimens as a primary test for cer-
vical screening in the population of women aged 30 years and older
(17). In this novel strategy, the HPV DNA-positive women are not
directly referred to colposcopy, but the use of a triage system is essen-
tial. The currently recommended method is to perform the cytological
evaluation only in the HPV DNA positive women. 
This epochal modification, which is now occurring gradually in dif-

ferent areas of our country, represents a new and important challenge
for the Italian Public Health system (IPHs) that is required to enlarge
the efforts to make this possibility available to all the women. The
switch from cytology alone to HPV DNA testing with triage cytology as
the primary screening approach represents a substantial modification
for the IPHs and will require a strong adaptive effort in order to keep
the preventive efficiency of the strategy. Women will be tested for HPV
DNA by highly automated molecular techniques and some of them will
ultimately be notified they have got HPV infection. In the context of the
primary screening procedure, it is expectable that many women will be
HPV DNA positive but still totally normal at the cytological subsequent
evaluation. These women will be at greater oncologic risk than those
completely negative for the HPV DNA. So it will be extremely important
that this HPV positive population follows the path to stay within the
screening process. Meanwhile it must be underlined that this is a pop-
ulation that has elevated likelihood to spontaneously revert to HPV
DNA negativity. 
It is therefore of outmost importance to emphasise that this new

strategy represents a radically change in the concept of screening for
cervical cancer: from a merely morphological path (cytology-col-
poscopy-histology) to a preventive biomolecular model, targeted at the
detection of specific genome sequences from the oncogenic papillo-
mavirus genotypes, thus allowing the stratification of the risk to devel-
op a cervical cancerous lesion.
The European guidelines document for the quality assurance in the

cervical cancer screening (20) has recently highlighted the necessity
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of a clinical validation, performed in accordance to the international
criteria (13), as a basic requirement for adopting a HPV DNA test to be
used in the screening for cervical cancer. Furthermore, additional
aspects related to the quality of the procedures must be taken into
account: the participation of the laboratories performing HPV DNA test-
ing to either internal and external quality assurance programs is
among the most relevant. 
The number of CE and IVD marked technical platforms available for

HPV DNA testing is increasing day after day and the participation of
each individual laboratory to an appropriate Quality Assurance
Programs, which can monitor the longitudinal robustness and the clin-
ical performance over time, are of paramount importance. It is note-
worthy that only clinically validated tests for the detection of the HPV
genome must be used in Screening Programs (1), as it is customary
and requested since a long time for molecular tests employed to iden-
tify the genome of other viruses (e.g. HIV, HCV, HBV) in diagnostic
Microbiology laboratories. This approach is now at the bottom line to
achieve the accreditation of the diagnostic workflow by authorized
accreditation bodies in compliance with the international standards.
All the above reported issues imposes the need for a correct and con-

tinuous monitoring of the on going process that is translating from Pap
test to the detection of HPV DNA as the primary screening procedure.
We must also consider that the knowledge about the efficacy and safety
of the screening for cervical cancer with HPV DNA testing is rapidly
evolving and it is therefore acceptable that in the coming years some
changes in the screening protocols would likely occur, in particular the
management of HPV DNA positive women and of the population of
women previously vaccinated against HPV in their adolescence.
In this frame of evolutionary knowledge, many other additional diag-

nostic approaches and methods have been described as holding a
potential use in triaging the HPV DNA positive women in order to
increase the specificity of the procedures for the detection of cervical
precancerous lesions. These new methods include DNA genotyping for
HPV 16 or HPV 16/18, HPV mRNA testing, detection of p16 (INK4a)
and/or detection of other non-HPV biomarkers (biomarkers of cellular
proliferation and detection of the host epigenetic changes) (4).
Moreover it is true that persistent positivity for HR HPV DNA is con-

sidered a prognostic index of recurrent disease in patients treated for
high-grade cervical intraepithelial neoplasia (CIN2/3) or adenocarcino-
ma in situ (HPV as test of cure) (7). HPV genotyping methods, as biolog-
ical indicators of persistent disease, could be more suitable for a predic-
tive role and risk stratification (particularly in the case of persistence of
HPV 16/18) than pooled HPV DNA based testing (19). Recent studies
suggest that the oncogenic activity of HR HPV-mRNA transcripts may be
a better indicator of women at risk for persistent disease or relapse
showing a higher specificity and negative predictive value (NPV) than
just DNA based assay. On the same time other scientific reports pointed
out that HPV E6/E7 mRNA is not useful for the detection of relapses. As
a consequence of the above enlisted discrepant data it will be necessary
to collect further data in order to assess the usefulness of HR HPV-
mRNA related findings in the clinical practice.
A clinical validation is still lacking for most of these new biomarkers

that could be used in the diagnosis of high-grade lesions and in the fol-
low-up post treatment. In addition, a wide assessment of their inter-
laboratory reproducibility and longitudinal studies to ensure the safety
for negatives, are not yet available. Within this evolving scenario it is
clearly perceived that the Virologist actually holds the necessary expert-
ise to generate the scientific evidences required for the introduction of
new screening protocols into the routine procedures and so to improve
the follow-up management of women treated conservatively for high-
grade cervical intraepithelial neoplasia or adenocarcinoma in situ. 
Talking about the history of the screening for cervical cancer, at least

in Italy, it must not be forgotten the important role played so far by the
Pathologists. This professional category has mainly performed the

workflow based on Pap test as the primary assay, but they have also
been deeply involved in the change about the role of cytology (triage)
in the Screening Program. So nowadays a question clearly arises: who
could play better the pivotal role in running the screening procedure for
cervical cancer? Should this be done by Microbiologists and Virologists
that have the knowledge about the pathogenic mechanisms of HPV and
that hold large experience in running other screening oriented proce-
dures for largely diffuse viral infections such as hepatitis and HIV? Or
should this process be run by the Pathologists that have a long lasting
experience in the Pap test use and in all the subsequently derived
investigations for those women that are affected by pre-cancer or truly
cancerous cervical lesions? We do believe that the answer could be only
one: these two professional categories must constantly collaborate and
interact constructively. The best answer to this new and multi faceted
screening workflow is the implementation of a multidisciplinary net-
work of Microbiologists-Virologists, Pathologists, Epidemiologists and
Gynaecologists that act all together in the frame of the IPHs in order to
provide the best attitudes to the different stages of the whole screening
process (1st, 2nd and 3rd level). As a final and overall outcome an
increased protection against cervical cancer and a reduced burden of
high-grade cervical intraepithelial neoplasia (CIN2+) would be
achieved in a few years. This model has been already implemented in
the frame of the local Health Authority of Romagna, in Italy, (AUSL
della Romagna) where virologists and pathologists are sitting together
to provide epidemiologists and gynaecologists with the results obtained
by an integrated screening workflow based on massive HPV DNA test-
ing and triage derived Pap tests. 
In the end it is important to evaluate the use of protocols and meth-

ods for the identification of HR-HPV infections in the prevention and
diagnostic laboratory process of vulvar, vaginal (15), penile (8), anal
(2) pre-neoplastic lesions and in the clear cancers of the head and neck
region, especially the oropharynx (3). The major issues that Virologists
have nowadays to face is related to the lack of CE IVD methods for the
molecular detection of HPV DNA to be used with specimens other than
cervical cells. As a consequence a huge effort is required to define the
possibility to use methods that hold validation for cervical derived sam-
ples on other biological specimens. For all the HPV-related diseases
that do not involve the cervix, the most appropriate HPV tests still need
to be evaluated. Unfortunately, there is no current standard for testing
or interpretation of the HPV detection assays, and each assay has vari-
able technical limitations. Only a close integration, in randomized con-
trolled trials, including Microbiologists-Virologists, which are responsi-
ble for the selection, implementation and validation of diagnostic tests
for HPV, Pathologists that identify and characterize the lesion/tumour
and clinicians (Urologists, Otolaryngologists, Infectious Disease spe-
cialists, Dermatologists, and so on…) managing the patient, will in the
future be able to validate univocal diagnostic protocols that could be
inserted in the frame of certified laboratory diagnostics. 
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