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ABSTRACT

The review analyzes and summarizes the results of the studies on the pathogenesis
of vulvar squamous cell carcinoma and its diagnostic features, reviews precur-
sors and molecular subtypes of carcinomas. Despite the relatively low incidence
of this tumor, over the past few decades, there has been an upward trend in its in-
cidence, including the incidence among young women. According to the latest
World Health Organization classification of lower genital tumors from 2020, vulvar
squamous cell carcinoma is divided into human papillomavirus (HPV) associated
and HPV-independent. While these carcinomas are often morphologically similar,
their mechanisms of carcinogenesis, precursors, and clinical outcomes are different.
Just the detection of virus DNA in a tumor is not enough to establish HPV status.
Meanwhileimmunohistochemical detection of the expression of p16 and p53 proteins
allows not only to separate two pathogenetic pathways of carcinogenesis, but also
to identify its molecular subtypes. The data on the possible use of p16 and p53 ex-
pression as the disease prognosis molecular markers have been obtained. Currently,
the tactics of treatment and monitoring patients does not depend on the HPV status
of carcinoma; however, the results of recent studies suggest that women with HPV
positive vulvar cancer have significantly higher survival rates and a lower risk of recur-
rence. Understanding the mechanisms of carcinogenesis and improving its diagnosis
will advance the assessment of the individual risk of the progression of precancerous
lesions, as well as the outcome and the occurrence of tumor recurrence.
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PE3IOME

B 0630pe npoaHanu3uposaHsl u 0606WeHbI pe3ybmamsi Ucc1edo8aHul, usyya-
IoWUX hamozeHe3 NJIOCKOK/eMOYHO020 paka 8ysb8bl U 0CObeHHOCcMu e2o oua-
2HOCMUKU, paccMompeHsl npedwecmayujue COCMOAHUSA U MOJIeKy/IApHble
noomunesl KApYUHOM. HecMompsa Ha OMHOCUMeNIbHO HU3KYH 8CmpeYyaeMocmb
0NyXo0J1u, 3a noc/ie0HUe HeCKOJIbKO decamusiemuli ommedaemcs meHOeHyus
K pocmy 3a6osiesaeMocmu, 8 mom Hucse cpedu Mos100bIX XeHUUH. Co2nacHo
nocnedHeli Knaccugukayuu BcemupHoU opeaHuzayuu 30pasooxpaHeHus onyxoseti
HUXHe20 omoesid 2eHUmasabHo20 mpakma om 2020 2., NJIOCKOK/eMOoYHbIl paK
8y/168b1 NOOPA30e/19eMmcs Ha dCCOYUUPOBAHHbIU C 8UPYCOM NANUJIZTIOMbI YE/108eKa
(BI4) u BIM4-He3asucumeili. B mo epems Kak Mopghosioeuyecku 3mu KapuuHOMbl
4acmo A8MAMCA CXOOHbIMU, MeXaHU3Mbl KaHUepozeHe3d, npedulecmeaeHHUKU,
a makxe K/IUHUYeCcKUe Ucxo0bl y HUX pas/iuyHel. Tosbko auwes obHapyxeHue JHK
8Upyca 8 onyxosiu HeAOCMAamMo4Ho 0718 ycmarosku BIT4Y-cmamyca. B mo xe spems
UMMYHO02UCMOXUMUYecKoe 06HapyxeHue 3xkcnpeccuu besikos p16 u p53 no3go-
Jisiem He MoJIbKO pazodesiums 08a hamozeHemuyecKUux Nymu KaHyepozeHesd,
HO U 8bIA8UMb €20 MOJIeKy IApHble NoOmunel. [1os1y4eHbl OaHHbIE O MOM, YMO SKC-
npeccuto p16 u p53 803MOXHO Makxe UCNOIL30BAMb 8 KAYECMBE MOJIEKYJIAPHbIX
Mapkepos npozHo3a 3abosiesaHusa. B Hacmosuwee speMsa makmuka sne4eHus
U HabrodeHUs nayueHmok He 3agucum om BlMY-cmamyca kapyuHomsl, 0OHaKko
pe3ysibmamel Ucc/1e008aHuUll NOC/IEOHUX Jlem 2080PAM O MOM, YMO XeHWUHbI
¢ BMY-nonoxumesnbHeiM pakom 8y/1b8bl UMeromM 3Ha4YumesibHoO 6osiee 8bicoKue
nokasameJsiu 8bXXU8AeMoCcmu U MeHbUWUU pUCK B03HUKHOBEHUS peyudusos. [ToHu-
MaHue MexaHu3Mo8 KaHyepo2eHe3d U yCosepuieHCMaosaHue e20 0UazHOCMUKU
Nno380/1UM y/Iy4uwUMe OYeHKY UHOUBUOYA/IbHO20 PUCKA Npo2pecca npedonyxore-
8bIX COCMOAHUU, @ MAKXe UCX00 U B03HUKHOBeHUe peyuousd onyxosu.

Kniouesole cnioga: niocKokiemoyvHas KapyuHOMA 8yJ1b68bl, UHMpPA3INUMenuass-
Has HeonJ1asus, 8UPYC hanusisloMsl Yesnoeeka, p16, p53

Ona untuposaHua: lNaxapykosa M.W., IOwkos bB.I., Benkun A.b. MNpeawecTBeHHMKMY,
nyTU KaHLeporeHesa 1 MofeKynapHble MapKepbl MIOCKOKNIETOYHON KapLYHOMbI BYJb-
Bbl. JluTepaTtypHbiin 0630p. Acta biomedica scientifica. 2023; 8(1): 117-126. doi: 10.29413/
ABS.2023-8.1.13
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INTRODUCTION

Despite the fact that vulvar squamous cell carcinoma
(VSCQ) is arare malignant tumor. In the last decade, the at-
tention of an increasing number of scientists has been fo-
cused on studying its pathogenetic mechanisms, molecu-
lar events of carcinogenesis, as well as searching for reli-
able prognostic biomarkers of the disease [1-8]. In 2020,
The World Health Organization has published a new classi-
fication of lower genital tumors, according to which vulvar
squamous cell carcinoma (VSCC) are divided into human
papillomavirus (HPV) associated and HPV-independent [9].
Unlike cervical squamous cell carcinoma, which in most cas-
es is associated with HPV of high carcinogenic risk (HCR)
[10-12], vulvar squamous cell carcinoma is more often
HPV-independent; its molecular mechanisms are still
poorly studied [13, 14]. Currently, the tactics of treatment
and monitoring patients with an established diagnosis
of VSCC depends only on the stage of the disease and so-
matic status [15, 16]. However, the results of large stud-
ies in recent years suggest that women with HPV-positive
vulvar squamous cell carcinoma have significantly high-
er overall survival rates and a lower risk of recurrence [2,
6). At the same time, a number of authors in their works
do not come to the conclusion about the differences
in prognosis depending on the mechanism of pathogen-
esis [17-19]. Differences in the results of studies may be
due to the lack of a standardized set of methods for diag-
nosing HPV status. Despite the high sensitivity of the pol-
ymerase chain reaction (PCR) method, its results cannot be
interpreted as sufficient, since only the detection of HPV
DNA HCR is not a proof of its role in the process of malig-
nancy [20, 21]. According to recent studies, immunohis-
tochemical (IHC) detection of the expression of p16 and
p53 proteins allows not only to separate the two patho-
genetic pathways of carcinogenesis of the external gen-
ital organs [22-24], but also to use them as prognostic
markers [5, 7, 25]. Thus, understanding the pathogenetic
mechanisms, improving diagnostic methods, as well as de-
termining the disease prognosis justify the need for a de-
tailed and further study of the issue.

THE AIM OF THE REVIEW

To characterize the similarities and differences between
HPV-associated and HPV-independent vulvar squamous cell
carcinoma; to consider the probable and currently known
carcinogenesis pathways, precursors, as well as the features
of their diagnosis.

MOLECULAR MECHANISMS OF PATHOGENESIS
OF TWO TYPES OF CARCINOMAS

HPV-associated carcinomas. Human papillomavirus
is the most common sexually transmitted infection [12, 26].
However, in most cases it is transient, and subsequently
the virus is eliminated from the body without transform-

ing the cells [27]. Viral integration into the cell genome
is an important event of carcinogenesis, leading to in-
creased expression of the main viral E6 and E7 proteins,
which in turn inactivate two tumor suppressors, name-
ly p53 and retinoblastoma protein (pRb) [14, 27, 28]. E6
forms a triple complex with E6-associated protein (E6AP)
and p53, altering the functional ability of p53 and causing
degradation of this cellular protein through the ubiquit-
in-mediated proteolysis pathway, which leads to the ab-
sence of cell cycle arrest [29, 30]. E7 binds to pRb, which
leads to the labeling of pRb for degradation, thereby re-
leasing the E2F transcription factor from the pRb-E2F com-
plex, which regulates cell proliferation, resulting in uncon-
trolled cell division [29, 31]. The Rb/E2F complex inhibits
the transcription of several genes, including the CDKN2A
gene encoding p16INK4a (p16). Consequently, the cleav-
age of Rb family members by the E7 protein leads to over-
expression of p16 due to the release of the CDKN2A gene
[14, 27]. An increase in the expression of the p16 pro-
tein occurs as an attempt to control uncontrolled cell di-
vision, which is mediated by a violation of the pRb path-
way. However, the transduction of signals for the cell cy-
cle arrest is also counteracted by E7-mediated activation
of Aand E cyclins [32]. Accelerated cell proliferation caused
by high-risk HPV oncoproteins contributes to the accu-
mulation of genetic defects, such as deletions, amplifica-
tions, translocations and chromosomal rearrangements,
and leads to cell mutation [29].

HPV-independent carcinomas. In contrast to the re-
latively large amount of data on the pathogenesis of HPV-
associated tumors, the HPV-independent pathway
of VSCC has been studied much poorly, and the molec-
ular mechanisms involved in the development of such
VSCC have not yet been fully elucidated [14, 28]. Accord-
ing to studies, carcinomas etiologically unrelated to HPV
more often contain mutations in the TP53 tumor sup-
pressor gene. The product of this gene is the p53 pro-
tein (p53wt), whose function is to prevent DNA replica-
tion and trigger apoptosis in cells with abnormal DNA.
This preserves the stability of the genome and pre-
vents mutational changes [1, 7, 33]. Missense mutations
in TP53 lead to the accumulation of mutant p53 protein
(p53mut) in cell nuclei, resistant to degradation and un-
able to perform its functions [7, 34]. According to stud-
ies, from 67 to 80 % of all HPV-independent tumors
had mutations in this gene [1, 25, 35, 36]. At the same
time, they are considered an early event of a carcino-
gen, since they were also detected in previous lesions
[28, 37]. It is worth noting that mutations in the TP53
gene can also occur in HPV-associated carcinomas, al-
though much less frequently (about 25 % of cases). How-
ever, it is more likely that these changes are associated
with the tumor progression, and not with the initiation
of the process [29, 33].

Studies conducted using new generation sequenc-
ing methods have shown that CDKN2A is the second most
frequently mutated gene, accounting for about 30-40 %
of all genetic changes. As a result of its mutation, the p16
encoded by it is inactivated, which leads to disruption
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of the cell cycle [18, 29, 33]. It is assumed that the combi-
nation of mutations in the TP53 and CDKN2A genes corre-
lates with a significantly worse prognosis of the disease
[1, 38]. Also, HRAS, PIK3CA, PTEN and NOTCH1 mutations
were detected in HPV-independent carcinogenesis [8, 29,
39]. While some studies suggest that HPV-independent tu-
mors have a large mutational load [25, 40], others [13, 39]
indicated that the mutational load does not significantly
depend on the HPV status. Perhaps this is due to differenc-
es in the methods of establishing the HPV status of the tu-
mor and the use of different molecular markers.

In2017,L.S. Nooij et al. in their work confirmed the third
molecular subtype of VSCC independent of HPV and TP53
mutation using genomic sequencing [25]. The group in-
cluded 43 samples from a group of 236 subjects (18 %)
and showed the highest frequency of NOTCHT and HRAS
mutations. NOTCH1 is a transmembrane receptor involved
in cell differentiation and proliferation. The HRAS geneis in-
volved in the PIK3CA/AKT/mTOR pathway, which regulates
the processes of cell division and apoptosis. Their mutations
can probably lead to the transduction of signals that acti-
vate cell proliferation and inhibit cell death. The mecha-
nism of carcinogenesis in this group is difficult to under-
stand and requires further study [22, 24]. Later, other authors
alsoidentified this subtype of tumors, but with different fre-
quency of occurrence —from4 % [41]and 10 % [22] to 25.7 %
[23].In the study by K.E. Kortekaas et al. 63 (15 %) cases from
413 studied samples were not associated with HPV and TP53
mutation [5], while L. Woelber et al. obtained this subtype
in 116 of 411 carcinomas (28 %) [24].

PREVIOUS CONDITIONS
AND MORPHOLOGICAL FEATURES

Vulvar intraepithelial neoplasia. The develop-
ment of invasive carcinoma is a slow, multi-stage process
that many years [14]. Vulvar intraepithelial neoplasia (VIN)
is a non-invasive squamous cell lesion and one of the most
common precursors of vulvar squamous cell carcinoma.
HPV-associated carcinomas usually develop from a high-
grade squamous intraepithelial lesion (HSIL), previous-
ly known as usual vulvar intraepithelial neoplasia (uVIN),
whereas HPV-independent arise from a precancerous le-
sion called differentiated VIN (dVIN) [42, 43].

According to studies, the detection rate of HSIL is sig-
nificantly higher than dVIN (90-95 % vs. 5-10 %, respec-
tively), but the probability of progression to invasive car-
cinoma is higher in the group of patients with diagnosed
differentiated neoplasia. The risk of malignant transforma-
tion of the vulva is up to 15 % in women with unattended
HSIL, below 5 % for HSIL after treatment and approximately
30 % for patients with dVIN [44, 45]. In addition, dVIN is as-
sociated with a shorter progression period. In the study
of S.M. Bigby et al. the mean interval between dVIN biopsy
and diagnosis of squamous cell carcinoma was 43.5 months
(range 8-102 months) [46]. Similar indicators were shown
in another study that included 1,826 women with HSIL
and 67 women with dVIN; the latter had a higher risk of pro-
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gression to malignant neoplasm (32.8 % vs. 5.7 %, respec-
tively), which occurred on average after 22.8 months com-
pared with 41.4 months for HSIL [47].

Morphological changes in HSIL are similar to all HPV-
associated intraepithelial lesions, for example, as in high-
grade cervical dysplasia. Dysplastic changes affect usual-
ly the entire thickness of the epithelium, are characterized
by pronounced cellular polymorphism, as well as a viola-
tion of the nuclear-cytoplasmic ratio with nuclear hyper-
chromia. Koilocytic changes in the upper layers of the ep-
ithelium are characteristic [45]. Morphological diagno-
sis of dVIN presents certain difficulties due to indolent
atypia, a high degree of differentiation of dysplastic cells,
as well as due to the lack of accurate and reproducible di-
agnostic evaluation criteria. Para- and dyskeratosis, basal
nuclear atypia of cells with an increase in size and nucle-
oli are characteristic. Koilocytic changes are not detected
[44, 48]. However, there is evidence that some HPV-associ-
ated precursors mimic HPV-independent lesions, and, con-
versely, some HPV-independent intraepithelial precursors
may have HSIL traits [25, 49].

Lichen sclerosus. Chronic inflammatory disease of au-
toimmune etiology, characterized morphologically by der-
mal lymphoid infiltration, collagen hyalinization and hyper-
keratosis. Previously, lichen sclerosus (LS) was designated
by the following terms: kraurosis, leukoplakia, sclerotic li-
chen or atrophic lichen [45]. It is assumed that the mecha-
nism of occurrence of LS is the effect of activated T cells
releasing interleukin-4 and transforming growth factor 3
on the cells of the basal layer. Thus, these cytokines acti-
vate fibroblasts, which leads to fibrosis. A long-term chronic
process leads to the accumulation of genetic mutations [50,
51]. According to M.D. Trietsch et al., the frequency of TP53
mutations in LS is 6 % [1]. In a study by L. Micheletti et al.
among 976 women with LS, 34 (3.5 %) patients subsequent-
ly developed intraepithelial neoplasia, and 26 (2.7 %) had in-
vasive squamous cell carcinoma [52]. Retrospective cohort
studies show that LS is detected in the adjacent tissue from
5 to 88 % of invasive carcinomas, more often in combina-
tion with dVIN [4, 46, 53]. According to a recently published
systematic review, the risk of developing VSCC in women
with LS ranges from 3 to 21.8 %. Such variation is probably
due to the wide variation in the occurrence of LS in stud-
ies, as well as diagnostic difficulties in differentiating LS
from dVIN [54].

Vulvar aberrant maturation. A new general term
for HPV-independent lesions combining vulvar aberrant
maturation (VAM) with minimal nuclear atypia. It includes
differentiated exophytic vulvar intraepithelial lesion
(DEVIL), vulvar acanthosis with altered differentiation
(VAAD), warty LS [50, 55, 56].1n 2017, J. Watkins et al. not-
ed an association between verrucous (warty) and kerati-
nizing squamous cell carcinoma, HPV-negative and many
atypical warty lesions, many of which previously defied
classification and did not meet the traditional criteria
for vulvar intraepithelial neoplasia or other known pri-
or lesions. They proposed the name DEVIL and identi-
fied these lesions based on the following signs: exophyt-
ic, with pronounced acanthosis or warty hyperplasia; ab-



sence of histomorphological characteristics of HSIL; ab-
sence of basal atypia sufficient to diagnose dVIN [36].
VAAD was described by A.F. Nascimento et al. back in 2004
[57], but taking into account similar histological features,
J. Watkins et al. proposed to consider it as a form of DEV-
IL. They showed that these lesions demonstrate a lack
of expression of abnormal p53, as well as a significant
increase in the PIK3CA mutation. These data were con-
firmed later, in 2020, in the study of B. Tessier-Cloutier
et al. [38]. Due to the rare occurrence, the malignancy
potential of noninvasive warty vulvar lesions independ-
ent of HPV and TP53 mutation is still unclear. However,
itis likely that they are the precursors of the third molec-
ular subtype of VSCC [55].

DIAGNOSTIC METHODS

Studies on the correlation between the morphological
type of carcinoma and HPV status have shown that HPV-posi-
tive tumors were more often of the basaloid or warty type,
whereas HPV-independent tumors were usually of the kerati-
nizing type [20, 44]. According to a meta-analysis conducted
by M.T. Faber et al., the prevalence of HPV DNA in the three
main subtypes of VSCC is: 76.5 % — in warty carcinomas;
84.0 % - in basaloid carcinomas; 13.2 % - in the keratiniz-
ing type [58]. However, a large study by N. Rakislova et al.,
which included a large number of tissue samples (1594 par-
affin blocks), showed that 36.5 % of HPV-associated car-
cinomas were of the usual keratinizing type [59]. In their
work, A.S. Cheng et al. tried to classify VSCC as HPV-as-
sociated and independent of it, assessing the morphol-
ogy of the tumor, the epithelial precursors adjacent to it
and the age of the patients. Even using this multifacet-
ed approach, they misclassified 17 % of cases regarding
HPV status [20]. F. Dong et al. obtained similar data in their
study, in which the results of molecular studies differed
from the morphological assessment of HPV status in 21 %
of cases [60]. These data once again emphasize the impos-
sibility of reliably distinguishing HPV-associated and HPV-
independent carcinomas only on the basis of morphologi-
cal examination.

According to studies, immunohistochemical detec-
tion of p16 expression has demonstrated a high correla-
tion with the detection of HPV DNA by PCRin cervical, anal,
head and neck cancers and is considered a reliable mark-
er of HPV-induced carcinogenesis [21, 61]. However, stud-
ies on the correlation between p16-positivity and HPV sta-
tus in vulvar squamous cell cancer are controversial. Thus,
in a large cohort multicenter study involving 1,709 samples,
when testing for HPV DNA, the proportion of positive sam-
ples was 25.1 % (n =429), while p16-positivity was observed
only in 22.4 % (n = 377) [62]. J.J. Sznurkowsky et al. in their
study showed that among 35 tissue samples with overex-
pression of p16, HPV DNA was absent in 10 cases (28.6 %),
while among 50 tumors without overexpression of p16,
HPV DNA was detected in 12 (24.0 %) cases [63]. The ab-
sence of DNA virus may be false negative, however, a high-
ly sensitive PCR method with a wide range of primers (more
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than 68 types) was used in this study. The results obtained
can probably be explained by the fact that the inactivation
of Rb protein by E7, leading to the expression of p16, is only
one potential form of the possible. Data were obtained
showing a direct increase in p16 expression with chron-
ological age. During the average life span, this protein in-
creases approximately by 16 times [64, 65]. Thus, since VSCC
is diagnosed more often in the age group of 65-70 years [3,
66], the expression of p16 may be due to the ageing rath-
er than to the virus. The authors suggest not to consider
only p16-positivity as a surrogate marker of HPV-positive
status of VSCC [63].

The study by L. Woelber et al., representing part of alarge
retrospective study in Germany, showed that out of 411 tu-
mor tissue samples, 204 (49.6 %) were HPV-positive DNA,
while p16 expression was detected in 166 (30.2 %) sam-
ples. PCR was positive in 85.6 % of p16+ tumors (113 out
of 132) and 32.3 % of all p16- tumors. Due to the unclear
mutagenesis, cases of p16 discrepancy and HPV DNA de-
tection were excluded from the analysis [24].

However, most authors have demonstrated a con-
vincing correlation between a positive result for HPV DNA
in samples and p16 expression with the method with 100 %
sensitivity and 98 % specificity [20, 28, 67, 68]. In the study
of G. Allo et al.,, 91 % of PCR-positive cases were also p16-
positive; thus, sensitivity and specificity were 91 % and 84 %,
respectively [69].

In some studies, the authors used the result of p16 ex-
pression as the only marker of the HPV status of VSCC[16, 41,
53]. Due to the fact that overexpression of p16 can occur in-
dividually and in different biological contexts, it may be nec-
essary to assess the presence of both markers when deter-
mining the functional significance of HPV in carcinogene-
sis[21, 70].

Since TP53 is the most frequently mutated gene in HPV-
independent carcinogenesis, in 2020 B. Tessier-Cloutier et al.
and K.E. Kortekaas et al. published studies showing a high
correlation between the interpretation of p53 expression
by the IHC method and its mutational status [71, 72]. Ac-
cording to their results, the IHC assessment of p53 expres-
sion in vulvar carcinoma samples differs from the interpre-
tation of that in ovarian and endometrial carcinomas [73,
74]. Prior to their study, most authors in their works de-
termined abnormal staining of p53, taking into account
only the percentage of stained cells, and did not take into ac-
count their distribution among the epithelial layers [7, 60,
75-77]. The new study was able to demonstrate six differ-
ent staining patterns: four displayed p53mut expression,
and two displayed normal (wild) p53wt expression. The au-
thors note that in cases of difficulty in assessing patterns,
especially wild-type, interpretation of p53 staining in com-
bination with p16 is necessary.

Thus, using the IHC analysis, three molecular subtypes
of VSCC can be distinguished: 1) p16+/p53wt is associ-
ated with HPV infection; 2) p16-/p53mut, less frequently
p16+/p53mut, corresponds to HPV-independent carcino-
ma with TP53 mutation; 3) p16-/p53wt is HPV-independ-
entand itis not associated with the TP53 mutation. It should
be noted that the IHC analysis is also useful for the differen-
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tial diagnosis of VIN, since HSIL usually demonstrates block-
positive staining of p16 and the expression pattern of p53wt,
while dVIN does not show expression for p16 and demon-
strates the pattern of mutant p53 [49, 50].

Oncoproteins p16 and p53 are the most studied bio-
markers for VSCC diagnosis. The question of the expediency
of determining the expression of PDL-1 in immune and tu-
mor cells in vulvar cancer remains less studied. Studies have
shown that the expression of this marker does not depend
on the HPV status of the tumor. In addition, there is a dis-
crepancy in the definition of expression in the primary
and metastatic lesion of carcinoma. [23, 78]. The prognos-
tic value of PD-L1 has not been sufficiently studied. Ho-
wever, the data obtained indicate that its positive expres-
sion is largely associated with metastasis of the process
to the lymph nodes, as well as with the worst prognosis
of overall survival among patients [23, 79].

The prognostic value of p16 and p53. Recent stud-
ies show that IHC-determination of p16 and p53 expres-
sion can also be used as molecular markers of disease
prognosis. In his paper K.E. Kortekaas et al. have shown
that the survival rates among the three molecular subtypes
of squamous cell carcinomas are different [5]. The over-
all 5-year survival rate was 83 % (69,9-90,3 %), 64 %
(48,9-75,9 %) and 48 % (41.5-55.0 %) for p16+/p53wt,
p16-/p53wt and p16-/p53mut VSCC, respectively. A sim-

Chronic
inflammatory process

HPV HCR integration

ilar pattern was observed for relative survival. Among
275 p16-/p53mut cases there were 119 (43 %) recur-
rence compared to 16 of 63 (25 %) and 11 of 75 (15 %)
for p16—/p53wt and p16+/p53wt, respectively (p < 0.0001).
However, the time before the occurrence of recurrence
did not differ between subtypes. L.S. Nooji et al. also
demonstrated better overall and recurrence-free surviv-
al for patients with HPV-associated cancer, but the differ-
ence was not statistically significant [25]. The five-year sur-
vival rate was 75 %, 62.7 % and 56.3 % for patients with tu-
mors p16+/p53wt, p16-/p53wt and p16-/p53mut, respec-
tively (p = 0.296). The probability of recurrence was high-
er in the p16—/p53mut (22.6 %) and p16-/p53wt (16.3 %)
groups compared to p16+/p53wt (5.3 %). In arecently pub-
lished study, L. Woelber and colleagues also studied the clin-
ical significance of p16 and p53 expression [24]. The two-
year overall survival rates were 70.4 % (p16-/p53mut), 75.4 %
(p16~/p53wt) and 82.5 % (p16+/p53wt) (p = 0.005). For two-
year recurrence-free survival, the following indicators
were obtained: 47.1 % (p16-/p53mut), 60.2 % (p16-/p53wt)
and 63.9 % (p16+/p53wt) (p < 0.001). The risk of recur-
rence was 35.0 %, 32.0 % and 22.7 % for the p16-/p53mut,
p16-/p53wtand 16+/p53wt groups, respectively. However,
given the small number of articles evaluating the outcomes
of all three molecular subtypes, further research in this di-
rection is required.
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CONCLUSION

Vulvar squamous cell carcinoma can arise from pre-
vious lesions in several pathogenetic pathways, be-
ing HPV-associated or HPV-independent. Summariz-
ing the literature data, we have drawn up a diagram
of probable pathways of pathogenesis of VSCC (Fig. 1).
While morphologically these carcinomas are often sim-
ilar, the mechanisms of carcinogenesis and precursors,
as well as clinical outcomes, are different. Immunohisto-
chemical analysis is a common and affordable method
that allows to determine the molecular subtype of car-
cinoma, as well as to improve the diagnosis of precan-
cerous conditions of VSCC. At the same time, the use
of p16 and p53 biomarkers as additional predictors of the
outcome of the disease is of great interest. The ques-
tion of finding new diagnostic and prognostic biomark-
ers of the disease, for example, PD-L1, remains open.
The study of its role in the carcinogenesis of external gen-
italia deserves attention, since it provides the possibili-
ty of using new therapeutic approaches, such as inhibi-
tion of immune checkpoints. The possibility of targeting
the PI3K/Akt/mTOR pathway with inhibitors should
also be considered, whose mutations are common in both
HPV-associated and HPV-independent carcinomas. How-
ever, given the rare incidence of this disease, further pro-
spective multicenter studies are needed.
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