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METHOD FOR IN VITRO DIAGNOSIS OF THE RISK OF RECURRENCE
OR PERSISTENCE OF HEAD AND NECK CANCER (HNSCC) AND
ASSOCIATED KIT

The present invention relates to a method for in vitro diagnosis of
the risk of recurrence or persistence of head and neck cancer (HNSCC)
and associated kit. In particular, the present invention relates to a method
for in vitro diagnosis of the risk of recurrence or persistence of head and
neck cancer (HNSCC) and an associated kit, wherein the diagnosis of the
degree of risk of recurrence or persistence of the cancer is performed by
microRNA detection in liquid biopsy samples, in particular in serum and
saliva samples.

It is well known that head and neck cancers (HNSCC) originate
from the oral cavity, larynx and pharynx and represent the sixth most
frequent type of neoplastic pathology in the world, with about 500,000 new
cases per year, and one of the lowest five-year rates of survival after
diagnosis. At present, the main therapeutic strategy consists in surgical
treatment of the cancerous lesion followed, based on the type of tumour,
by adjuvant radio- and/or chemoradiotherapy.

The development of local recurrence, which occurs in over 50% of
cases, is the main cause of death in patients affected by this type of
cancer and the diagnosis thereof is made difficult by the transformations
that the tissues subjected to radiotherapy undergo during treatment.

At present, the prognosis and the oncologist’s decision as to which
therapeutic strategy should be applied to each patient is mainly tied to the
TNM staging of the tumour. However, the TNM classification system,
based on an assessment of the histological examination, is limited in its
ability to predict the patient’s prognosis, as it does not sufficiently reflect
the molecular heterogeneity of the tumour. Therefore, patients classified
with the same TNM stage can have a completely different therapeutic
response and clinical course.

Furthermore, the high rate of mortality observed in the event of
recurrence is tied in part to the ineffectiveness of the currently used
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methods of investigation (histology and imaging) in making an early, clear

determination of the recurrence of the tumour, thus decreasing the
possibility of success of the treatment of the patient. This difficulty is often
tied to the presence of tissue lesions caused by radiotherapy (which most
HNSCC patients undergo) and which can be confused with cancerous
lesions, making the diagnosis of recurrence uncertain and delaying the
possible beginning of a treatment.

A further disadvantage of the diagnostic methods currently used is
the invasiveness characterising the collection of a histological sample.

Therefore, the complete absence of diagnostic tests that can be
performed in association with histology and imaging in the clinical course
of a patient is a major problem.

In the light of the foregoing, there appears to be an evident need to
provide new diagnostic methods for identifying the occurrence of a relapse
or persistence of HNSCC tumours which overcome the disadvantages of
the known methods of diagnosis.

Experimental evidence shows that microRNAs, small RNAs with a
length of 22 nucleotides capable of binding mRNAs and blocking their
production, show an altered expression in different types of cancer, in a
tissue-specific manner, including in head and neck cancers (HNSCC)
(Heneghan et al., 2010; Ramdas et al., 2009).

More recently, their potentialities not only as tissue molecular
markers, but also as circulating biomarkers detectable in various types of
biological fluids have been highlighted (Szelenberger et al., 2019, Cui et
al., 2019). This potential derives from the ability of cells to secrete miRNAs
in a tissue-specific manner and their extreme stability, also outside the
cell.

However, not all miRNAs have diagnostic and/or prognostic value
and not all deregulated miRNAs in tumour tissues, compared to a
counterpart that is histologically negative for the presence of tumour cells,
are also detectable in a liquid biopsy (Pedersen et al., 2018). Furthermore,
some miRNAs can have diagnostic/prognostic value if detected in tissue,
but not have diagnostic/prognostic value in a liquid biopsy, despite being
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detectable, or they can be correlated to different clinical parameters

depending on whether they are detected in tissue or in circulation (Yan et
al., 2016). Finally, depending on the type of liquid biopsy sample under
analysis (saliva or blood), different miRNAs can be detected. For example,
a miRNA can be detected and correlated to the prognosis or diagnosis of
patients if its expression is evaluated in blood and can lose this correlation
with the prognosis or diagnosis if detected in saliva samples or vice-versa
(Fujimoto et al., 2019)

In particular, in head and neck cancers there are two known studies
(Ganci et al., 2013; Ganci et al., 2017) concerning the levels of expression
of several miRNAs in tissues from 132 HNSCC patients belonging to the
cohort of the IRCCS lItalian National Cancer Institute “Regina Elena” (IRE).

In the first study (Ganci et al., 2013) a 12 miRNA signature was
identified, whose expression in tumour tissue was correlated with the
development of recurrence. In particular, high levels of the signature are
indicative of a higher probability of development of local recurrence. A
second signature of 4 miRNAs (3 of which also included in the first
signature), correlated with patient survival, was then identified in the study.
Finally, it was shown in the study that the 12 miRNAs also have a role
individually as independent prognostic factors. The second study (Ganci et
al., 2017) focused instead on identifying miRNAs whose alteration is
already visible in a histologically healthy peritumoral tissue. In particular,
the paper identifies 35 already deregulated microRNAs in peritumoral
tissue as compared to the surgical resection margin, 4 of which having
prognostic value. In this case as well, the miRNAs work as prognostic
biomarkers both individually and as signatures.

Summing up, the two above-mentioned studies show that high
levels of expression of certain miRNAs, including miR-21-5p, miR-21-3p,
miR-96-5p and miR-429, in tumoral and peritumoral tissues are correlated
with a higher probability of recurrence developing in HNSCC patients.
Furthermore, in the aforesaid studies it is shown that high levels of miR-
21-5p and miR-21-3p are also correlated with a lower probability of patient

survival.
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The solution according to the present invention fits into this context,

aiming to provide a new method of in vifro diagnosis for detecting the
degree of risk of recurrence of HNSCC in patients undergoing tumour
removal, for example by surgical treatment of the cancerous lesion.

According to the present invention, it has now been surprisingly
found that the microRNAs miR-21-3p, miR-96-5p and miR-429 can be
detected in liquid biopsy samples of patients affected by head and neck
cancer; serum and saliva, in particular, are strongly correlated with the
development of recurrence or persistence of the cancer, specifically in
HNSCC in patients undergoing tumour removal, for example by means of
surgical treatment.

According to the present invention, a method for in vitro diagnosis
of the risk of recurrence or persistence of HNSCC has thus been
developed.

The method according to the present invention consists of a simple,
non-invasive molecular test based on measurement of the expression and
evaluation of two or all of the circulating miRNAs miR-21-3p, miR-96-5p
and miR-429, and optionally also of the microRNA miR-21-5p; or of one of
the miRNAs selected from miR-21-3p, miR-96-5p and miR-429 and also of
the microRNA miR-21-5p, in liquid biopsy samples, in particular in serum
and saliva, before and after removal of the tumour, for the diagnosis of the
degree of risk of recurrence or persistence of the HNSCC. In particular,
molecular analyses of saliva samples could be more informative for
cancers of the oral cavity, whereas those performed on serum could be
more suitable for the other two head and neck cancer sites (pharynx and
larynx) (Wang et al., 2015). The method according to the invention,
moreover, can further comprise measurement of the miRNA miR-21-5p.

MiRNAs are extremely stable molecules. The fact of detecting the
aforesaid miRNAs in liquid biopsy samples, in particular in saliva, makes
the method according to the invention a method that is not invasive for the
patient, who is already stressed by treatments and by the disease, unlike
the known methods that entail collecting tissue samples by biopsy.
Consequently, the method according to the invention can be
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advantageously used every time it is deemed necessary for follow-up

purposes and to monitor the patient’'s response to therapy. Furthermore,
the result is obtained in a few hours and the technology preferably used
(TagMan assay) is highly specific and sensitive.

The method according to the present invention, therefore,
advantageously makes it possible to:

— define the molecular nature of the tumour and, consequently,
choose the therapeutic strategy that may be more effective for the
patient;

— provide a non-invasive method for monitoring and follow-up, as well
as for assessing the response to therapy, if any;

— monitor the patient’s clinical course, thus enabling an early
detection of any onset of recurrence or persistence of the HNSCC
tumour and increasing the probability of patient survival;

— confirm or not confirm the presence of a suspected recurrence, in
particular in cases in which the tissue lesion found is of dubious
nature.

As highlighted above, the methods of investigation currently used in
the treatment of HNSCC patients are very limited in terms of their
diagnostic and prognostic capacity. The introduction of the molecular test
according to the method of the present invention can advantageously
provide an important aid to clinicians in formulating a patient diagnosis and
prognosis that is as realistic as possible.

The method according to the invention comprises detecting two,
three or all of the miRNAs among the ones mentioned above. The fact of
using the three miRNAs (or four miRNAs, when miR-21-5p is also
detected) as biomarker signatures is important, because the combination
of the above-mentioned miRNAs increases the prognostic and diagnostic
power of the method. However, in the event that one or more miRNAs are
not reliably detectable in some samples or are not expressed in a given
sample at a given time, the prognostic power of the remaining miRNAs will
not be lost and will remain in any case reliable.

As stated above, the method according to the present invention can
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be advantageously used to diagnose patients with a high risk of

recurrence through the detection of the above-mentioned miRNAs within
liquid biopsies such as serum and saliva taken from patients whose
diagnosis of HNSCC is already histologically confirmed. In particular,
according to the present invention, a diagnostic protocol has been
developed which offers the advantage of overcoming the problem of
variability of expression which may occur between one person and
another and may not be strictly cancer-associated.

Furthermore, in cases of patients undergoing radiotherapy and an
uncertain diagnosis of recurrence, the method according to the present
invention can be advantageously used to confirm or not confirm the
suspicion of disease relapse or persistence.

As shown by the experimental data provided further below, the
miRNAs miR-21-3p, miR-96-5p and miR-429 have surprisingly proven to
be detectable in liquid biopsy samples. It has further been confirmed that
miR-21-5p is also detectable in liquid biopsy samples, such as blood and
saliva.

Furthermore, according to the present invention, the prognostic
value of the above-mentioned miRNAs in the diagnosis of HNSCC tumour
relapse has been shown. In particular, it has been observed that in non-
relapsing patients the expression of the miRNAs according to the present
invention decreases over time after tumour removal compared to the
expression of the same miRNAs before tumour removal.

Therefore, on the basis of the results obtained, it can be affirmed
that it is possible to correlate the expression of the miRNAs miR-21-3p,
miR-96-5p and miR-429 and, optionally, also of miR-21-5p, in liquid biopsy
samples, with the patient’s clinical course.

In particular, the presence of an increased or unchanged
expression of two, three or all of the above-mentioned miRNAs in liquid
biopsy samples taken at times after the surgical removal of the tumour,
compared to the expression thereof detected in the preoperative condition
(thus in the presence of the tumour), thus serves to indicate a return of
disease or residual disease.
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It is therefore a specific object of the present invention a method for

in vitro diagnosis of the degree of risk of recurrence (i.e. the degree of risk
of having developed recurrence or of developing a recurrence) or risk of
persistence of head and neck cancer in a patient who has undergone
removal of the head and neck tumour, for example by surgical treatment,
said method comprising or consisting of measuring, in at least one liquid
biopsy sample collected before tumour removal and in at least one liquid
biopsy sample collected after tumour removal, the expression of two or all
of the miRNAs selected from miR-21-3p, miR-96-5p and miR-429,
optionally also of the microRNA miR-21-5p; or

of one of the miRNAs selected from miR-21-3p, miR-96-5p and
miR-429 and also of the microRNA miR-21-5p, wherein an expression of
said miRNAs in said at least one liquid biopsy sample collected after
tumour removal that is equal to or greater than the expression of said
miRNAs in said at least one liquid biopsy sample collected before tumour
removal indicates a high risk of recurrence or persistence of the cancer,
whereas a lower expression indicates a low risk of recurrence or
persistence of the cancer.

Therefore, the method according to the present invention uses the
following combinations of microRNAs as biomarkers:

miR-21-3p and miR-96-5p, optionally also miR-21-5p;

miR-21-3p and miR-429, and optionally also miR-21-5p;

miR-96-5p and miR-429, optionally also miR-21-5p;

miR-21-3p, miR-96-5p and miR-429, optionally also miR-21-5p; or

one of the miRNAs miR-21-3p, miR-96-5p and miR-429 in
combination with miR-21-5p.

In the context of the present invention, one may speak of
recurrence when, six months after the initial treatment, the reappearance
of the head and neck cancer has been diagnosed in the same site as the
primary tumour and/or in one of the lymph nodes situated in the neck
region.

Instead, if such events are diagnosed within six months after the
initial treatment, they are considered persistence of the cancer or
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persistence of disease. Furthermore, it has been shown that miRNA 96-5p

has a role in indicating the response to radio- and/or chemotherapy in
HNSCC cells (Vahabi et al., 2019); this power is maintained in samples of
serum, but not of saliva. In particular, after adjuvant treatment, high levels
of this miRNA in serum compared to the preoperative sample can indicate
a higher probability of having developed resistance to the therapeutic
treatment underway and thus, consequently, a higher probability of
developing recurrence. This data can therefore provide an important
indication as to the possibility of modifying the therapeutic strategy for a
given patient.

Therefore, according to one embodiment of the method according
to the present invention, said two miRNAs or said one of the miRNAs in
combination with miR-21-5p comprise miR-96-5p when the subject
undergoes radio- and/or chemotherapy, in order to verify the effectiveness
of the treatment or the development of resistance to the treatment. In such
a case, the miR-96-5p is detected in a serum, plasma or blood sample.

According to the present invention, said at least one liquid biopsy
sample can be selected from blood, plasma, serum and saliva.

Again according to the present invention, the expression of miR-96-
5p can be measured in a blood, serum or plasma sample, the expression
of miR-429 can be measured in a saliva sample and the expression of
miR-21-3p or of miR-21-5p can be measured in blood, plasma, serum or
saliva.

Preferably, the method according to the present invention is carried
out on one or more samples selected from blood, serum or plasma and on
a saliva sample. In fact, according to the method of the present invention,
the expression of the miRNAs can also be measured in multiple liquid
biopsy samples of a different type among the ones mentioned above, such
as, for example, in a plasma or serum sample and in a saliva sample.

The method according to the present invention can be carried out
by Real Time PCR, Microarray or RNA Next Generation Sequencing.

The subject matter of the present invention further relates to the use
of two or all of the microRNAs selected from miR-21-3p, miR-96-5p and
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miR-429, optionally in combination with microRNA miR-21-5p; or

one of the miRNAs selected from miR-21-3p, miR-96-5p and miR-
429 in combination with the microRNA miR-21-5p, as biomarkers for the in
vitro diagnosis of the degree of risk of recurrence or persistence of the
head and neck cancer in liquid biopsy samples.

Therefore, the use according to the present invention employs the
following combinations of microRNAs as biomarkers:

miR-21-3p and miR-96-5p, optionally also miR-21-5p;

miR-21-3p and miR-429, and optionally also miR-21-5p;

miR-96-5p and miR-429, optionally also miR-21-5p;

miR-21-3p, miR-96-5p and miR-429, optionally also miR-21-5p; or

one of the miRNAs miR-21-3p, miR-96-5p and miR-429 in
combination with miR-21-5p.

As stated above, the liquid biopsy samples can be selected from
blood, plasma, serum and/or saliva.

The present invention also relates to a method of treating head and
neck cancer in a subject, said method comprising

measuring, in at least one liquid biopsy sample taken before tumour
removal and in at least one liquid biopsy sample taken after tumour
removal, the expression of two or all of the miRNAs selected from miR-21-
3p, miR-96-5p and miR-429, optionally in combination with the microRNA
miR-21-5p; or

of one of the miRNAs selected from miR-21-3p, miR-96-5p and
miR-429 in combination with the microRNA miR-21-5p,

and, when the expression of said miRNAs in said at least one liquid
biopsy sample taken after tumour removal is equal to or greater than the
expression of said miRNAs in said at least one liquid biopsy sample taken
before tumour removal,administering to the subject a therapy against head
and neck cancer, such as, for example, radio- and/or chemotherapy. For
example, drugs inhibiting the PISK/AKUmTOR pathway can be
administered.

Therefore, the method according to the present invention uses the
following combinations of microRNAs as biomarkers:
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miR-21-3p and miR-96-5p, optionally also miR-21-5p;

miR-21-3p and miR-429, and optionally also miR-21-5p;

miR-96-5p and miR-429, optionally also miR-21-5p;

miR-21-3p, miR-96-5p and miR-429, optionally also miR-21-5p; or

one of the miRNAs miR-21-3p, miR-96-5p and miR-429 in
combination with miR-21-5p.

The subject matter of the present invention further relates to a kit for
in vitro diagnosis of the degree of risk of recurrence or persistence of head
and neck cancer, said kit comprising or consisting of one or more pairs of
primers and/or one or more probes for the detection of two or all of the
microRNAs selected from miR-21-3p, miR-96-5p and miR-429, optionally
also for the detection of the microRNA miR-21-5p; or

of one of the miRNAs selected from miR-21-3p, miR-96-5p and
miR-429 in combination with primers and/or probes for the detection of the
microRNA miR-21-5p.

According to a particular embodiment of the method according to
the present invention, several samples are collected at different times,
according to the following protocol:

- sample A) taken before the surgical treatment;

- sample B) taken the day after the intervention;

- sample C) taken 15 days after the surgical intervention;

- subsequent samples D), E), F) and so on, taken during the follow-
up visits planned for the patient.

The biological samples thus collected can be processed within 1
hour of being collected and stored at —-80°C pending further processing.
For the extraction of RNA, one waits to collect at least samples B and C.
After collecting at least these first samples, one proceeds with the RNA
extraction and evaluation of the expression of the miRNAs of the invention
both in saliva and in serum.

As the expression of the miRNAs can vary greatly from patient to
patient, in order to evaluate the pattern of expression thereof by analysing
the collected samples, the method according to the invention
advantageously envisages that, for each patient, the expression of the
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miRNAs in the same patient in the presence of a tumour (sample A) will be

considered the reference level.

The modulation of the miRNAs in the subsequent samples is then
calculated, considering them both together as signatures and individually.
Based on the type of modulation observed in the samples following the
baseline sample, the patient is classified as at low risk (if the expression is
lowered) or high risk of recurrence (if the expression remains equal or
rises). The samples taken during the follow-up will thus be evaluated on
the basis of sample A, together with histological analyses and imaging
tests (if provided for). The modulation of the miRNAs found at this stage
will be indicative of the patient’s clinical course, of his or her response to
therapy and any onset of a relapse. Using the value of expression of the
miRNAs detected in the patient’s sample A (condition in the presence of
the tumour) offers the advantage of overcoming the problem of variability
of expression that may exist between one person and another and may
not be strictly cancer-associated.

The present invention will now be described by an illustrative, but
non-limiting, way according to a preferred embodiment thereof, with
particular reference to the examples and attached figures, wherein:

- Figure 1 shows that a measurement of miR-21-3p, miR-96-5p,
miR-429 and miR-21-5p can be made in the two types of liquid biopsy
(serum and saliva) coming from patients with HNSCC. In particular, the
graph represents the non-normalised raw data corresponding to the RT-
gPCR threshold cycles for each miR in the two types of liquid biopsy on
which the test is based. For each miR, the mean of the cycles calculated
for 8 serum samples and 4 saliva samples taken at the time the tumour
was present (preoperative sample A) is shown. The threshold cycles are
inversely correlated to the expression of the miR: the higher the cycle, the
less the miR will be expressed. Threshold cycles <29 are indicative of a
strong expression of the miR, whilst threshold cycles comprised between
30-37 are indicative of a moderate expression of the miR; finally, above 37
cycles the miR is not considered as expressed,;

- Figure 2 shows the expression of miR-21-5p normalised on the
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expression of spike-in cel miR-39 in 3 patients who had relapsed within 24

months after the surgical intervention and 4 patients who never relapsed
and whose follow-up (FU) is at least 48 months long. In particular, sample
A (preoperative) and sample C (15 days after the intervention) were
analysed for each patient. As may be seen, in the case of patients who
later relapsed, the expression of miR showed an increase in sample C
compared to sample A, whereas in patients who had a good follow-up, the
expression decreased; and

- Figure 3 shows the evaluation of the expression of three
microRNAs detectable in the serum of a non-relapsing patient with 60
months FU. The samples analysed were sample A (preoperative), sample
C (15 days after the operation) and sample D (taken during one of the
follow-up visits). Both in sample C and in sample D the expression of all
three miRNAs showed a decrease compared to sample A.

- Figure 4 shows the evaluation of the expression of three
microRNAs detectable in the serum of a relapsing patient (recurrence
developed about two years after the surgical intervention). The samples
analysed were sample A (preoperative), sample C (15 days after the
operation) and sample E (taken during one of the follow-up visits in which
the development of recurrence was diagnosed). Both in sample C and in
sample E the expression of all three miRNAs showed an increase
compared to sample A.

EXAMPLE 1: Study of circulating miRNAs according to the present
invention as biomarkers in the early diagnosis of the development of
recurrence in patients with head and neck cancers in liquid biopsies

Materials and Methods

The biological material of human origin used in this experimentation
was obtained with the express, free and informed consent of the persons
from whom said material was collected to the collection of the samples
and use of the biological material, based on current legislation.

IRE HNSCC COHORT

The patients for this study were recruited at the Otolaryngology
Head and Neck Surgery Department of the National Cancer Institute
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“Regina Elena” (IRE) in Rome. The IRE cohort has already been

described in previous studies (Ganci et al., 2011; Ganci et al., 2013; Ganci
et al, 2016; Ganci et al.,, 2017) and includes a collection of tumoral,
peritumoral (sample taken at a distance >1 cm from the tumour) and
normal (surgical resection margin) samples from patients with
histologically proven, operable head and neck squamous cell carcinoma
(oral cavity, oropharynx, hypopharynx, and larynx), who had not received
any antitumour therapy prior to the surgery. Detailed demographic,
epidemiological and clinicopathological information (HPV status, TNM
staging, therapeutic regime after surgery and follow-up) were available for
all of the patients. Information on the mutational status of TP53 was also
available for about two thirds of the patients. As a consequence of the
inclusion/exclusion criteria applied, the cohort mostly included HPV-
negative patients. In fact, the only anatomical site etiologically associated
with HPV viral infection is, at present, the oropharynx (cancer of the base
of the tongue and tonsils) and, since the standard treatment for HPV-
positive cases provides for chemo/radiotherapy without (or before) surgical
resection, this subgroup is scantily represented in the cohort in question.

About 300 patients were recruited consecutively into this cohort and
blood samples (whole blood, plasma and serum) were collected for the
last 120 patients of the cohort and continue to be collected for new recruits
and for follow-ups. The collection of saliva was also introduced; samples
were available for 60 patients. The blood and saliva samples were taken
a) before the surgical intervention; b) 1 day after the surgical intervention
(blood only); c) 15 days after the surgical intervention; and d) during the
follow-up, with the frequency of clinical examinations scheduled in the
department in a uniform manner for all patients.

Collection and preparation of biological samples

The blood and saliva samples were taken when the patient had
fasted and were processed within one hour after collection. In particular,
the blood samples were centrifuged at 3500 rpm (1500 g) for 20 minutes
at 4°C in order to obtain the plasma and serum. Immediately afterwards,
the plasma and serum were aliquoted and frozen at -80°C pending
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processing. The saliva sample, by contrast, was directly aliquoted and

stored at -80°C.

RNA extraction, reverse transcription of cDNA and analysis of
miRNA expression

RNA was extracted from the biological fluids by means of the
MagMAX total RNA kit (Thermo Fisher) using 100 microlitres of serum or
saliva and following the indications of the protocol. Even though the kit
does not provide a specific protocol for extracting RNA from saliva, it was
demonstrated (in collaboration with the Thermo Fisher specialist) that the
protocol developed for serum also works with saliva. The RNA was then
reverse transcribed with the TagMan™ Advanced miRNA cDNA Synthesis
Kit according to the indications of the protocol.

The expression of the miRNAs was then analysed by gPCR
(QuantStudio 5 Real-Time PCR Systems, Thermo Fisher) using TagMan
advanced chemistry and following the indications of the protocol.

The TagMan assays used to analyse the expression of the miRNAs
are the following:

Catalog number: A25576 (Thermo Fisher)

hsa-miR-429 (ID: 477849_mir)

hsa-miR-96-5p (ID: 478215_mir)

hsa-miR-21-5p (ID: 477975_mir)

hsa-miR-21-3p (ID: 477973 _mir)

The analysis of expression of the sample was performed in triplicate
(technical replicates). As an internal control and normaliser, use was made
of two spike-ins (cel-miR-39 and cel-miR54) introduced at the time of
extraction in the final concentration of 1 pmole. The range of threshold
cycles (ct) in which all 4 miRNAs came out was from 25 to 36 ct.

Data analysis

After having verified the quality of the raw data, such as the
standard deviation calculated for the 3 technical replicates done for each
sample and the level of fluorescence shown in the graph of the threshold
cycles, the data were first normalised on the expression of the two spike-
ins by means of the “delta delta Ct' (AACt)” method and then compared
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with sample A, which was taken as a reference in order to verify the

modulation of the miRNAs in the subsequent samples. If the expression of
one or more MiRNAs is greater than or equal to sample A, the patient is
considered to be at high risk of recurrence; therefore, stricter monitoring
and a more aggressive treatment are recommended. If, by contrast, the
expression of all of the miRNAs detected is lower than the baseline level,
the patient is considered to be at low risk of recurrence. If, during the
course of the FU, the levels of the miRNAs rise, it is highly probable that
the tumour is reforming. In this case it is preferable to do further
investigations and change the therapeutic strategy.

Results

Detection of the expression of the 4 miRNAs is feasible in the
liquid biopsy samples of HNSCC.

The expression of the miRNAs miR-21-3p, miR-96-5p, miR-429 and
miR-21-5p was tested in the liquid biopsy, in particular in saliva and blood
samples (Fig.1).

The data obtained confirmed the feasibility of detection of the
miRNAs in blood and saliva (Figure 1). In particular, miR-21-5p, miR-21-3p
and the miR-96-5p were detectable in blood samples, whilst miR-429 was
not present in any of the blood samples analysed. In saliva samples, by
contrast, miR-21-5p, miR-21-3p and miR-429 were detectable, but not
miR-96-5p.

Furthermore, in accordance with the literature (Zarhan et al., 2015;
Hsu et al.,, 2012; Hou et al.,, 2015; Ishinaga et al., 2019), the serum
expression data of miR-21-5p, one of the miRNAs that can be included
among the ones making up the signature, confirm its role as a prognostic
factor for the development of recurrence of HNSCC in liquid biopsies (Fig.
2).

Fig.3 shows the expression of the 3 miRNAs detectable in serum
(miR-21-5p, miR-21-3p and miR-96-5p) in a non-relapsing patient with 60
months FU. The samples analysed are sample A (preoperative), sample C
(15 days after the operation) and sample D (taken during one of the follow-
up visits). As may be observed from the figure, both in sample C and in
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sample D the expression of all three miRNAs showed a decrease

compared to sample A.

Figure 4 instead shows the pattern of expression of the miRNAs in
a relapsing patient. In this case, the expression of all three miRNAs
increased in samples C and E compared to sample A.

On the basis of the results obtained, it can be affirmed that the
analysis of expression of the miRNAs miR-21-3p, miR-96-5p and miR-429
and, optionally, also of miR-21-5p, in both types of liquid biopsy sample,
provides the possibility of correlating the expression of the miRNAs with
the patient’s clinical course. In particular, the presence of an increased or
unchanged expression of at least one or more of the above-mentioned
miRNAs in the liquid biopsy samples taken at times following the surgical
removal of the tumour, compared to the expression thereof detected in the
preoperative condition (thus in the presence of the tumour), is capable of
indicating either a return of disease or residual disease.

The present invention has been described by way of non-limiting
illustration according to preferred embodiments thereof, but it is to be
understood that variations and/or modifications may be introduced by
persons skilled in the art without going outside the relevant scope of
protection, as defined by the appended claims.
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