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Primary squamous cell carcinoma of the vagina: human papillomavirus detection, p16INK4A

overexpression and clinicopathological correlations

Aim: To determine the role of human papillomavirus

(HPV) in the pathogenesis of primary squamous cell

carcinoma of the vagina (SCCVa), and to evaluate its

clinicopathological significance.

Methods and results: All cases of SCCVa diagnosed over

a 15-year period from two hospitals in Barcelona,

Spain (n = 32) were retrieved. Patients with a history

of carcinoma of the cervix diagnosed <5 years before

were excluded. HPV was detected and typed by

polymerase chain reaction (PCR) using SPF10 primers.

Immunohistochemistry was performed for p16 and

p53. HPV was detected in 25 cases (78.1%). HPV16

was the most prevalent type. Patients with HPV-

positive tumours were associated frequently with a

history of carcinoma or intraepithelial neoplasia of the

cervix or vulva diagnosed more than 5 years before

(56% versus 0%; P = 0.01). HPV-positive tumours

were more frequently of non-keratinizing, basaloid or

warty type than HPV-negative neoplasms (84% versus

14.3%; P < 0.001), and showed diffuse positive

immunoreactivity for p16INK4a (96%, versus 14.3%;

P < 0.001). The sensitivity and specificity of p16 to

identify HPV-positive tumours were 96% and 85.7%,

respectively.

Conclusions: A high number of SCCVs are related to

HPV infection and may be identified by immunohisto-

chemistry for p16. HPV-positive tumours tend to affect

women with history of cervical neoplasia.

Keywords: human papillomavirus, p53, p16, PV, squamous cell carcinoma, vagina

Abbreviations: CIN, cervical intraepithelial neoplasia; HPV, human papillomavirus; PCR, polymerase chain

reaction; SCCVa, squamous cell carcinoma of the vagina; VaIN, vaginal intraepithelial neoplasia; VIN, vulvar

intraepithelial neoplasia

Introduction

Primary carcinoma of the vagina is a rare disease

accounting for approximately 1–2% of all gynaecolog-

ical malignances.1–4 Invasive squamous cell carcinoma

(SCCVa) is the most frequent tumour, representing 65–

95% of all cases.3,5–10 Despite all therapeutic advances,

the overall 5-year survival rate is still poor.1,3,11

Human papillomavirus (HPV) has been clearly

implicated in the pathogenesis of malignant tumours

of the female lower genital tract. HPV has been

detected in almost 100% of cervical carcinomas.12–15

In vulvar carcinoma HPV has been identified in

20–35% of all cases, being detected in 75–100% of

basaloid and warty carcinomas but in fewer than 20%

of keratinizing squamous cell carcinomas.16–20 Because

of the low frequency of SCCVa, few series have been

Address for correspondence: J Ordi, MD, PhD, Department of

Pathology, Hospital Clı́nic, C ⁄ Villarroel 170, 08036-Barcelona,

Spain. e-mail: jordi@clinic.ub.es
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published focusing upon this tumour and consequently

there is scant information on the implications of HPV

infection, with discrepant results in the published

series. There is also limited information as to whether

there are pathological characteristics associated with

HPV-positive tumours and the clinical consequences of

HPV infection. Moreover, it has not been determined

whether p16INK4A immunohistochemistry which, in

several locations such as the vulva or the head and

neck region,18,21 has been shown to be a reliable

marker for HPV-associated tumours, can also be a

useful marker of HPV infection in vaginal neoplasms.

Finally, it has been shown that approximately 30%

of patients with SCCVa have a history of previous

intraepithelial or invasive squamous neoplasia of the

uterine cervix.3,5,18,21–24 A 5-year free period is gen-

erally considered adequate time to allow the the

distinction between a recurrent cervical carcinoma

and a new primary vaginal carcinoma, as 95% of

cervical carcinoma recurrences occur within

5 years.25,26 Nevertheless, there is a general concern

about this threshold and several authors have extended

that period to 10 years,6 or have even excluded all

patients with any previous history of cervical pathol-

ogy.13 Thus, it is not clear whether SCCVa patients

with cervical lesions diagnosed more than 5 years

previously should or should not be considered as

primary.

Our study aimed to evaluate the role of HPV in the

pathogenesis of SCCVa with its possible clinicopatho-

logical implications, to analyse the usefulness of

p16INK4A as a marker for HPV-associated SCCVa,

determining whether or not it may improve the results

of pure histological classification, and to evaluate the

clinical impact of a previous history of cervical or

vulvar intraepithelial or invasive neoplasia.

Materials and methods

case selection

All cases of invasive squamous cell carcinoma of the

vagina diagnosed in a period of 15 years (1994–2008)

were retrieved from the surgical pathology files of two

tertiary institutions in Barcelona, Spain: the Hospital

Clinic and the Hospital Vall d’Hebron. Thus, 32 cases

were included in the study.

All tissues had been fixed routinely in 4% buffered

neutral formalin and embedded in paraffin. In all cases,

both haematoxylin and eosin (H&E) glass slides and

paraffin blocks were available for review. In 17 patients

(53.1%) a colpectomy or a wide resection was per-

formed. In 15 patients (46.9%) only a small biopsy was

available. The clinical charts were reviewed in all cases.

The medical records were abstracted to obtain infor-

mation on patient’s age, clinical symptoms, location,

other previous or concurrent neoplasms or premalig-

nant lesions, stage, treatment and clinical outcome.

Patients with a previous history of carcinoma of the

uterine cervix diagnosed <5 years previously were

excluded from the study.25,26

histological evaluation

Representative blocks of all cases were chosen. Review

of H&E-stained slides of the tumour specimens was

performed independently by two pathologists who did

not know the results of HPV testing or the tumour

staging and clinical outcome. Tumours were classified

and graded according to the World Health Organiza-

tion (WHO) classification. When differences between

the two independent evaluations were detected, a new

evaluation was conducted and a consensus diagnosis

was reached.

dna extraction

In all cases a representative block, including both the

invasive carcinoma and the associated vaginal intra-

epithelial neoplasia (VaIN) lesion, was selected.

Ten-lm-thick sections of formalin-fixed, paraffin-

embedded tissues were cut using the sandwich tech-

nique, which implies that the first and last sections are

stained with H&E and used to confirm the adequacy of

the sample, whereas the central sections are used for

DNA extraction. The microtome blade was replaced

after each case; a blank paraffin block was cut prior to

cutting a new sample. A vacuum cleaner was used to

avoid cross-contamination between paraffin blocks.

The tissue sections were digested with proteinase K in

a volume of 250 ll at 56�C overnight. Proteinase K

was heat-inactivated at 95�C for 10 min. A 1 ⁄ 10

dilution of the sample was used for polymerase chain

reaction (PCR) (10 ll).

hpv detection and typing

Broad-spectrum HPV DNA amplification was performed

using the short PCR fragment (SPF10) primer set

(Innogenetics Diagnostica, Barcelona, Spain), as de-

scribed previously.18 The SPF10 primers amplify a

65-base pairs (bp) fragment from the L1 region of the

HPV genome. PCRs were performed in 50 ll reaction

following standard conditions. For HPV amplification, a

9-min denaturation step at 94�C was followed

by 40 cycles of amplification using 1.5 IU DNA

908 V Fuste et al.
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Table 1. Cases of primary squamous cell carcinoma of the vagina with age, tumour location, other associated neoplasms and
human papillomavirus (HPV) type

Case Age (years) Tumour location Previous VaIN Associated neoplasm HPV type

1 53 Lower Unknown No 16

2 47 Upper Unknown CIN3 16

3 49 Upper Yes Carcinoma cervix 16

4 52 Upper Unknown CIN3 16

5 65 Unknown Yes Carcinoma cervix, VIN3 16

6 72 Lower Yes No 16

7 66 Upper No Carcinoma cervix 16

8 79 Lower Yes CIN3, melanoma 16

9 86 Lower Yes VIN3 16

10 72 Middle Unknown No 16

11 65 All Yes No 16

12 78 Lower Yes Carcinoma cervix 16

13 45 Upper Yes Carcinoma cervix 16

14 38 Upper Yes Carcinoma cervix 16

15 72 Middle and lower No CIN3 16

16 61 Middle and lower No No 16

17 69 All No No 16

18 63 All Unknown CIN3 16

19 69 All No Carcinosarcoma endometrium 35

20 47 Upper Yes No 51

21 44 Middle No No 52

22 89 Middle Unknown No 52

23 75 All Unknown Carcinoma cervix 58

24 61 Upper Yes No 59

25 49 All Yes CIN2 68

26 71 All No No Negative

27 82 Middle and lower No No Negative

28 83 Middle Unknown No Negative

29 75 Upper and middle Unknown No Negative

30 60 All Unknown No Negative

31 67 Lower Unknown No Negative

32 80 Middle and lower No No Negative

HPV in vaginal carcinoma 909

� 2010 Blackwell Publishing Ltd, Histopathology, 57, 907–916.



polymerase (Amplitaq Gold DNA polymerase; Applied

Biosystems, Carlsbad, CA, USA) with a thermocycler

(PTC-200, Peltier Thermal Cycler; MJ Research, Wal-

tham, MA, USA). Each cycle included a denaturation

step at 94�C for 30 s, a primer annealing step at 52�C

for 45 s and a chain elongation step at 72�C for 45 s.

The final elongation step was prolonged by 5 min. The

PCR products were subjected to electrophoresis in a 3%

agarose gel and the 65-bp product was visualized with

ethidium bromide staining. Additional confirmation of

the presence of amplified HPV-specific sequences was

performed using HPV DNA enzyme immunoassay, a

microlitre plate-based hybridization assay. All samples

were then incubated with the INNO-LIPA HPV research

assay. Twenty-five individual HPV genotypes (6, 11,

16, 18, 31, 33, 34, 35, 39, 40, 42, 43, 45, 51, 52, 53,

54, 56, 58, 59, 66, 68, 70 and 74) can be identified

simultaneously in a single assay. In this assay 10 ll of

denatured HPV PCR product was hybridized to the

genotype-specific probes immobilized as parallel lines on

a nitrocellulose strip. After the washing step, the

products of hybridization were detected by a colour

reaction with alkaline–phosphatase–streptavidin con-

jugate and substrate (5-bromo-4-chloro-3-indolyl phos-

phate and nitroblue tetrazolium), which resulted in a

purple precipitate. The results of the hybridization were

assessed visually by comparison with the standard grid.

To confirm DNA amplification, a second PCR was

conducted with primers b-globin-PCO3 and b-globin-

PCO5. In each series of cases we included a positive

control (squamous cell carcinoma of the cervix known

to harbour HPV16), as well as a negative control

(distilled water).

immunohistochemistry

Immunohistochemical studies were conducted with the

automated immunohistochemical system Autostainer

Link 48� (Dako Co, Carpinteria, CA, USA). p16INK4a

was detected using the CINtec histology kit (clone

E6H4; mtm Laboratories, Heidelberg, Germany),

following the manufacturer’s protocol. In each series

a negative control consisting of normal cervix, as well

as a positive control consisting of CIN3, were included.

Evaluation of the p16INK4A immunostained slides

was performed according to three different staining

patterns: negative, focal or diffuse staining. Negative

staining was defined as non-immunoreactive; focal

staining was defined as non-continuous staining of

isolated cells or small cell clusters. Diffuse staining was

defined as a continuous staining of cells of the basal

and parabasal layers, independently of the positive or

negative staining in the centre of the tumour nests.

p16INK4A expression was nuclear, as well as cytoplas-

mic. Only cases with diffuse staining were considered to

be positive for analytical purposes.23

p53 was detected with the monoclonal antibody

DO-7 (Dako). In each series a positive control consisting

of an endometrial serous carcinoma was included. p53

immunostaining was scored as negative when <1% of

cells were positive, (+) when fewer than 5% were

positive, (++) when fewer than 25% of cells were

positive and (+++) when more than 25% of positive

cells were observed.18

statistical analysis

Data were analysed with the program SPSS (version

15.0; SPSS Inc., Chicago, IL, USA); v
2 analysis or

Fisher’s exact test were used for comparisons between

qualitative variables and Student’s t-test and analysis

of variance (anova) were applied for quantitative

variables, according to application conditions.

Results

hpv detection and clinical correlations

Table 1 lists the age, location, previous VaIN, previous

or concurrent other associated neoplasms, as well as

the results of HPV DNA detection for each individual

tumour. Of all tumours, 25 of 32 (78.1%) were

HPV-positive, whereas only seven SCCVa were

HPV-negative. All HPVs detected were of high-risk

Table 2. Histological and immunohistochemical characteris-
tics of human papillomavirus-positive and -negative primary
squamous cell carcinomas of the vagina

High-risk human papillomavirus

Positive
(n = 25)

Negative
(n = 7) P-value

Histological type
Keratinizing 4 (16.0) 6 (85.7) 0.006

Non-keratinizing 14 (56.0) 1 (14.3)

Basaloid 4 (16.0) 0 (0)

Warty 3 (12.0) 0 (0)

Immunohistochemistry
p16INK4A positivity 24 (96.0) 1 (14.3) <0.001

p53 positivity 3 (12.0) 4 (64.5) 0.025

Values given in parentheses are expressed as percentage.
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types and HPV16 was the type identified most fre-

quently [18 of 25 (72.0%) HPV-positive cases].

Patients with HPV-positive tumours were signifi-

cantly younger than patients with HPV-negative neo-

plasms (62.6 ± 13.8 versus 74.0 ± 8.5; P = 0.049).

All tumours arising in women aged under 60 years

(seven patients) were positive for HPV. A previous

history of invasive carcinoma (seven patients) or high-

grade intraepithelial neoplasia of the uterine cervix

(CIN2-3, six cases) or vulva (basaloid VIN3, one

patient) was identified in 56.0% (14 of 25) of women

with HPV-positive tumours and none of HPV-negative

tumours (P = 0.010). In all cases the cervical or vulvar

neoplasm had been diagnosed more than 5 years

before the diagnosis of SCCVa, and no evidence of

relapse of the cervical tumour or premalignant lesion

had been detected during a period of at least 5 years.

No differences in mean age were observed between

women with a history of previous cervical or vulvar

neoplasia and women with HPV-positive tumours and

no previous history of neoplasia (61.7 ± 15.1 versus

63.8 ± 12.8; P = 0.715). Nineteen patients (59.4%)

presented with abnormal vaginal bleeding; in 11

women (34.4%) the tumour was detected because of

an abnormal Pap test and in two a vaginal mass was

detected on a routine gynaecological examination. The

upper third of the vagina was involved exclusively in

eight of 25 (32.0%) HPV-positive and none of seven

(0%) HPV-negative tumours (P = 0.149).

histopathological and immunohistochemical

characteristics

The histological and immunohistochemical character-

istics of HPV-positive and negative tumours are shown

in Table 2. Overall, 15 SSCVa were non-keratinizing,

10 were keratinizing, four were basaloid and three

were of warty type. Twenty-one of 25 HPV-positive

tumours (84.0%) were of non-keratinizing, basaloid or

warty types, whereas only four of 25 (16.0%) tumours

A

A’

B

B’

C

C’

Figure 1. Human papillomavirus-positive squamous cell carcinomas of the vagina. A, Basaloid; B, warty; C, keratinizing types, haematoxylin

and eosin staining. Inset in B koilocytotic change. Diffuse immunohistochemical expression of p16INK4A (A’, B’, C’).
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were of keratinizing type. In contrast, six of seven HPV-

negative tumours (85.7%) were of keratinizing type

(P < 0.001). There was no association between HPV-

type and any histological type of tumour.

All but one of the HPV-positive tumours were

strongly positive, showing diffuse basal staining (score

+++) for p16INK4a, regardless of their histological type.

The immunoreactivity for p16INK4a was intense and

clear both in the nuclei and in the cytoplasm, and no

background was observed in negative cases or in

negative areas of positive cases. Figure 1 illustrates the

histological features as well as the p16INK4a staining of

four HPV-positive tumours with non-keratinizing,

basaloid and keratinizing features. p53 was positive

in three of 25 HPV-positive tumours. One of them was

negative for p16INK4a. In this case a HPV52 was

identified repeatedly. In the HPV-negative group only

one case showed intense and diffuse positivity for

p16INK4a (score +++). This positive staining coexisted

with strong staining for p53. Figure 2 illustrates the

histological features as well as the p16INK4a staining

of two HPV-negative tumours; keratinizing and non-

keratinizing. Table 3 shows the sensitivity, specificity

and predictive values for the diagnosis of HPV-positive

carcinoma of the vagina according to the following

diagnostic approaches: diffuse positivity for p16INK4a;

negative staining for p53 and non-keratinizing histol-

ogy; and basaloid or warty histology.

treatment and follow-up data

Table 4 shows the treatment received by each patient

and the follow-up results. Twelve of 23 women (47.8%)

with HPV-positive tumours and adequate follow-up

and none of five (0%) women with HPV-negative

tumours were alive without disease (P = 0.052). Five

of 25 (24.0%) women with HPV-positive tumours and

two of five women (40.0%) with HPV-negative

A

D E F

B C

Figure 2. Human papillomavirus-negative vulvar squamous cell carcinomas. A, B, C, Keratinizing type. A, Haematoxylin and eosin (H&E); B,

negative staining for p16INK4A; C, negative staining for p53; D, E, F, non-keratinizing type. D, H&E; E, negative staining for p16INK4A; F, positive

staining for p53.
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tumours died of disease (P = 0.587). The median

survival was 113.9 months for women with

HPV-positive and 19.7 months for women with

HPV-negative tumours, respectively (P = 0.152). In

the HPV-positive group of patients no differences were

observed in terms of survival between patients with a

previous history of cervical carcinoma (none of seven

died from disease), high-grade premalignant cervical or

vulvar neoplasia (three of seven, 37.5% died from

disease) or no previous history (three of 11, 27.3% died

from disease) (P = 0.200).

Discussion

Our results confirm previous evidence showing that,

like vulvar invasive squamous cell carcinoma, invasive

SCCVa develops following two different aetiopathogenic

pathways: one group is related to HPV infection,

whereas the second group of tumours arises via

independent-HPV pathways. However, in contrast to

the 20–35% of tumours positive for HPV in the

vulva,18,27,28 an overwhelming number of SCCVa

(more than 75% of the invasive SCCVa in the present

series) are HPV-positive. The high percentage of HPV-

positive tumours observed in our series is similar to the

81% observed in a recent series published by Ferreira

et al.,13 but is clearly higher than the percentages

reported in older series. Although these variations

might, in part, reflect different prevalence of HPV

infection in different areas, they are probably caused

mainly by the higher sensitivity of the HPV detection

techniques used in these recent reports. In this regard,

in our study, as in the report by Ferreira et al., the

SPF10 primers were used to detect HPV. These primers,

which amplify a small region of 65 bp, are particularly

useful for studies based on formalin-fixed, paraffin-

embedded tissue, and have been shown to be more

sensitive than other PCRs in this type of material.18

In our study, HPV16 was identified in 72% of HPV-

positive SCCVa. This percentage is higher than the

percentage of HPV16 reported in the uterine cervix.14

This high percentage is, however, similar to that

observed in other reports that have focused upon

SCCVa.13 These high percentages of HPV16 involve-

ment observed in the vagina are also similar to those

observed in the vulva.18 Moreover, percentages even

higher than those (approximately 90%) have been

reported in most studies focusing upon head and neck

tumours.21,29–31 Thus, our data indicate that, as in all

regions and particularly in sites other than the uterine

cervix, HPV16 is by far the most frequently involved

type and that currently developed vaccines may

prevent the large majority of SCCVa associated with

HPV infection.

As has been shown in the vulva, women with HPV-

positive SCCVa were significantly younger than

patients with HPV-negative tumours. Nevertheless,

although it has been suggested that SCCVa associated

with HPV could be similar to cervical cancers in terms

of risk factors and prognostic,3,5,22–24 there are impor-

tant differences between both neoplasms, particularly

in regard to age of presentation. SCCVa and cervical

cancer occur in different age groups: while cervical

carcinomas affect women younger than 60 years,

SCCVa is mainly a disease of older postmenopausal

women, as shown in previous studies.3,7–9,22,32 In our

study only seven tumours, all of them positive for HPV

(21.9% of all SCCVa; 28% of HPV-positive tumours),

developed in women younger than 60 years.

In agreement with previous reports,3,5,22–24 our

results show that a high percentage of women with

SCCVa have a history of previous intraepithelial or

invasive neoplasia of the uterine cervix. Following the

general consensus, we applied a 5-year free period

between any previous cervical or vulvar neoplasm or

relapse and the diagnosis of the SCCVa as the limit to

distinguish a recurrent cervical carcinoma and a new

primary vaginal carcinoma. Nevertheless, there is some

concern about this threshold, and several authors have

extended the period to 10 years6 or have even excluded

all patients with any previous history of cervical

pathology.13 In our study no significant differences

were observed in age, or more importantly in survival,

between patients with SCCVa–HPV-positive and a

Table 3. Sensitivity, specificity, positive and negative predic-
tive values for the diagnosis of human papillomavirus-
associated carcinoma based on diffuse positivity for p16INK4A,
negative staining for p53 and basaloid or warty histology

p16INK4A

diffuse (%)
p53 ()),
%

Non-keratinizing ⁄

basaloid ⁄ warty
histology (%)

Sensitivity 96.0 88.0 95.5

Specificity 85.7 57.1 60.0

Positive
predictive
value

96.0 88.0 84.0

Negative
predictive
value

85.7 57.1 85.7

p16INK4A diffuse: continuous staining of cells of the basal and
parabasal layers. p53 ()): fewer than 25% of positive cells
(score 0, + or ++).
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Table 4. Primary squamous cell carcinoma of the vagina with treatment, relapse and follow-up

Case Stage Treatment Relapse Months follow-up Follow-up

1 II Radiotherapy No 159.5 AWOD

2 I Radiotherapy Pelvis 33.2 DOD

3 Unknown Radiotherapy + surgery* Vagina 15.6 AWOD

4 IV Radiotherapy + surgery†‡ Pelvic 15.6 DOD

5 Unknown Surgery§ Vagina 148.3 AWD

6 II Radiotherapy Vagina 9.4 AWOD

7 I Radiotherapy + surgery* No 134.2 AWOD

8 II Radiotherapy + aurgery* Vagina 136.4 AWD

9 I Radiotherapy Pelvis 24.3 AWOD

10 III Radiotherapy No 106.0 AWOD

11 I Radiotherapy + surgery§ Pelvic and abdominal 104.0 AWOD

12 II Surgery* No 2.2 AWOD

13 I Radiotherapy + surgery* No 42.1 AWOD

14 I Radiotherapy + surgery* Pelvis 83.7 AWOD

15 II Radiotherapy + chemotherapy No 26.1 AWOD

16 IV Chemotherapy No 40.1 AWD

17 III Palliative Progression 31.2 DOD

18 IV Surgery* Pelvis and abdomen 57.4 AWD

19 IV Radiotherapy Progression 9.0 AWD

20 II Surgery*,†,– No 12.4 AWOD

21 II Chemotherapy + radiotherapy +
surgery†,§,–

Vagina 12.8 AWD

22 II Radiotherapy Vagina 1.5 DOD

23 III Chemotherapy + radiotherapy No 0.9 AWD

24 II Surgery*,† Vagina 3.2 DOD

25 III Radiotherapy + chemotherapy No 10.5 DOD

26 III Surgery*,– Pelvis 11.4 AWD

27 III Radiotherapy Progression 7.3 AWD

28 II Radiotherapy No 36.2 AWD

29 IV Surgery* No 15.7 DOCT**

30 II Radiotherapy + chemotherapy No 4.9 DOCT††
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previous history of cervical or vulvar neoplasia, and

those with SCCVa–HPV-positive and no previous his-

tory of cervical or vulvar disease. Thus, our findings

suggest that this 5-year free period is an adequate

threshold to distinguish a recurrent cervical carcinoma

from a new primary vaginal carcinoma.

Our series confirms previous data showing that most

HPV-positive SCCVa are of non-keratinizing, basaloid

or warty types, whereas most HPV-negative tumours

are commonly of keratinizing type.13 However, as

observed in the vulva,18 some overlap exists between

the histological types and the association with HPV.

Thus, 16% of all HPV-positive SCCVa were of kerati-

nizing type, whereas 14.3% of the HPV-negative

SCCVa also showed non-keratinizing features.

The present study confirms previous data from

vulva,18,33 penis,34 head and neck region21,29,31,35

and anal canal36 showing that, as observed in the

uterine cervix,37–39 intense and diffuse expression of

p16INK4A in a SCCVa indicates a high-risk HPV-

associated process, irrespective of the histological type.

Intense and diffuse p16INK4A expression was observed

in 96% of HPV-positive SCCVa and in only one (14.3%)

non-HPV associated SCCVa. In our series, the sensitiv-

ity and specificity of p16INK4a immunostaining to detect

HPV-associated carcinomas (96% and 87.5%, respec-

tively) were higher than the sensitivity and specificity

of histological classification or p53-negativity staining.

Thus, our results indicate clearly that p16INK4A

immunostaining can be a useful tool to classify SCCVa

as HPV-positive or HPV-negative and can be considered

as almost equivalent to HPV detection.

Finally, no significant differences in terms of clinical

stage, local recurrence or survival were observed

between HPV-positive and HPV-negative tumours.

However, the results are limited in this respect due to

the small number of HPV-negative tumours observed

in our series, and should be confirmed in larger studies.
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Objective. Recent evidence has confirmed two independent pathways in the development of vaginal

squamous cell carcinoma (VaSCC): one related to and the other independent of human papillomavirus

(HPV). The aim of our study was to evaluate whether HPV status has prognostic significance in this neoplasm.

Methods. All confirmed primary VaSCCs diagnosed and treated from 1995 to 2009 in two institutions were

retrospectively evaluated (n=57). HPV infection was detected by PCR using SPF-10 primers and typed with

the INNO-LIPA HPV assay and p16INK4a expression by immunohistochemistry. Disease-free and overall

survival (DFS and OS) were analyzed by Kaplan–Meier analysis with the log-rank test and a multivariate

Cox proportional hazard's model.

Results. HR-HPV DNA was detected in 70.2% patients. HPV16 was the most prevalent genotype (67.5% of

cases). p16INK4a was positive in 97.5% HPV-positive and 17.6% HPV-negative tumors (pb .001). FIGO stage

was associated with DFS (p=.042) and OS (p=.008). HPV-positive tumors showed better DFS (p=.042)

and OS (p=.035) than HPV-negative tumors. Multivariate analysis confirmed better DFS and OS of HPV-

positive patients independent of age and stage. This reduced risk of progression and mortality in HPV-

positive patients was limited to women with FIGO stages I and II tumors (HR=0.26; 95% CI 0.10–0.69;

p=0.006).

Conclusions. HPV-positive early stage (FIGO I and II) VaSCCs have a better prognosis than early HPV-

negative tumors. HPV detection and/or p16INK4a immunostaining can be easily implemented in routine

pathology and should be considered as valuable prognostic biomarkers in the study of patients with VaSCC.

© 2012 Elsevier Inc. All rights reserved.

Introduction

Vaginal squamous cell carcinoma (VaSCC) is an infrequent tumor

that represents 1–2% of all gynecological malignancies [1]. About 30%

of VaSCCs arise in women previously treated for cervical cancer [2,3].

Due to the rarity of the disease, very few studies evaluating risk factors

and etiology have beenpublished. Based on epidemiological, virological,

and clinico-pathological evidence, a high percentage of these tumors are

related to high-risk human papillomavirus (HPV) and share a common

oncogenic pathway with cervical cancer [3], but a second pathway,

independent of HPV seems to be responsible for a minor proportion of

VaSCC. This situation of two different pathways of cancer development

with HR-HPV-associated and -independent tumors is common to a

number of different organs such as the vulva and the head and neck

region.

There are very fewdetailed studies on prognostic factors influencing

survival in VaSCC [4–6] because of its low frequency. The information

on the prognostic significance of HPV status in VaSCC is very limited

and consequently, it remains unknown whether HPV-positive and -

negative VaSCCs have a different prognosis. Controversial results have

been reported in the vulva regarding HPV positivity and survival [7–

10]. In contrast, in the head and neck region, HPV-positive tumors

have consistently shown to have a better prognosis than HPV-

negative neoplasms, namely in oropharyngeal and sinonasal carcino-

mas [11–14]. This increased survival rate of HPV-positive tumors has

been related to a better response to chemo- and radiotherapy [12,13].

Therefore, this study was aimed to evaluate the prognostic signif-

icance of several clinical, pathological and therapeutical factors in
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women with primary VaSCCs specially focusing on HR-HPV infection

association.

Patients and methods

Patients

All cases of primary invasive VaSCC treated in two institutions, the

Hospital Clinic of Barcelona and the Instituto Portugues de Oncologia

of Lisboa between 1989 and 2009 were retrieved from the files of the

Departments of Pathology and Obstetrics and Gynecology of both

institutions. Some of these cases were included in the previous stud-

ies done by Ferreira et al. [15] and Fuste et al. [16]. Patients with a

previous history of carcinoma of the uterine cervix diagnosed less

than 5 years previously and tumors with contiguous cervical or vulvar

extension were excluded from the study [17]. Clinical and epidemio-

logic data were obtained from the medical records. Tumor size, loca-

tion and stage were obtained through the review of the surgical and

pathological reports. Tumor stage was assigned according to criteria

of the last reviewed International Federation of Gynecology and

Obstetrics (FIGO) [18]. Primary treatment modality data (surgery,

radiation therapy, chemotherapy, etc.) as well as treatment approach

at recurrence were obtained from the review of the clinical files. All

patients were followed in the Cancer Unit of each Department of

Obstetrics and Gynecology. Routine follow-up of each patient was

conducted at intervals of 3 months during the first two years and

every six months afterwards. On each visit, a physical examination

and determination of serummarkers [19] were performed. Additional

diagnostic procedures (i.e. CT-scan, magnetic resonance imaging, tho-

rax radiography, bone scintigraphy) were carried out when clinically

indicated. The study was approved by the Institutional Ethical Review

Boards of both institutions.

Pathological analysis

All available slides from surgical specimens were independently

reviewed by two pathologists (V.F. and J.O.) and the diagnosis was

confirmed in all cases. Invasive carcinomas were classified using con-

ventional criteria (WHO, 2004). The depth of invasion was carefully

reevaluated in each case. When differences between the two inde-

pendent evaluations were detected, a new consensus evaluation

was conducted. In all cases, a representative block of the invasive car-

cinoma was selected.

Immunohistochemistry

Immunohistochemical studies were performed with the automat-

ed immunohistochemical system Autostainer Link 48® (Dako Co,

Carpinteria, CA, USA), using the EnVision system (Dako). p16INK4a

was detected using the CINtec® histology kit (clone E6H4, mtm

Laboratories, Heidelberg, Germany) following the manufacturer's pro-

tocol. In each series a negative control, consisting of a normal cervix,

and a positive control, consisting of a CIN3, were included.

Evaluation of the p16INK4A immunostained slides was performed

on 3 different staining patterns: negative, focal, or diffuse staining.

Only cases with diffuse staining (continuous staining of cells of the

basal and parabasal layers, independently of positive or negative

staining in the center of the tumor nests) were considered as positive

for analytical purposes. p53 was detected with the monoclonal anti-

body DO-7 (Dako). A positive control consisting of an endometrial

serous carcinoma was included in each series. p53 immunostaining

was considered positive when more than 25% of the neoplastic cells

showed nuclear staining.

DNA extraction

As previously reported [20], in all cases a representative block

including both the invasive carcinoma and the associated VaIN, if pre-

sent, was selected. Ten micrometer-thick sections of formalin-fixed,

paraffin-embedded tissues were cut using the sandwich technique,

which implies that the first and last sections are stained with H&E

and used to confirm the adequacy of the sample, whereas the central

sections are used for DNA extraction. Sectioning and sample prepara-

tion were done with the highest measures to avoid contamination

and cross-contamination replacing the microtome blade after each

case. The tissue sections were digested with proteinase K in a volume

of 250 μL at 56 °C overnight. Proteinase K was heat-inactivated at

95 °C for 10 min. A 1/10 dilution of the sample was used for polymer-

ase chain reaction (PCR) (10 μL). The quality of extracted DNA was

evaluated by PCR using b-globin specific primers, B4 (5-GCTTCTGAC-

CAAACTGTG-3) and B5 (5-CACCACCAACTTCATCCA-3). Only DNA

preparations yielding positive amplifications using b-globin primers

were further analyzed for HPV detection and genotyping.

HPV DNA detection and typing

Broad-spectrum HPV DNA amplification was performed using the

short PCR fragment (SPF10) primer set (Innogenetics Diagnostica,

Barcelona, Spain), as described previously [20]. SPF10 primers ampli-

fy a 65-base pair (bp) fragment from the L1 region of the HPV

genome. PCRs were performed in 50 μL reaction following standard

conditions. For HPV amplification, a 9-min denaturation step at

94 °C was followed by 40 cycles of amplification using 1.5 IU DNA

polymerase (Amplitaq Gold DNA polymerase; Applied Biosystems,

Carlsbad, CA, USA) with a thermocycler (PTC-200, Peltier Thermal

Cycler; MJ Research, Waltham, MA, USA). Each cycle included a dena-

turation step at 94 °C for 30 s, a primer annealing step at 52 °C for 45 s

and a chain elongation step at 72 °C for 45 s. The final elongation step

was prolonged by 5 min. The PCR products were subjected to electro-

phoresis in a 3% agarose gel and the 65-bp product was visualized

with ethidium bromide staining. Additional confirmation of the pres-

ence of amplified HPV-specific sequences was performed using HPV

DNA enzyme immunoassay, a microliter plate-based hybridization

assay. All samples were then incubated with the INNO-LIPA HPV

research assay. Twenty-five individual HPV genotypes (6, 11, 16, 18,

31, 33, 34, 35, 39, 40, 42, 43, 45, 51, 52, 53, 54, 56, 58, 59, 66, 68, 70

and 74) can be identified simultaneously in a single assay. In this

assay, 10 μL of denatured HPV PCR product was hybridized to the

genotype-specific probes immobilized as parallel lines on a nitrocellu-

lose strip. After the washing step, the products of hybridization were

detected by a color reaction with alkaline phosphatase–streptavidin

conjugate and substrate (5-bromo-4-chloro-3-indolyl phosphate and

nitroblue tetrazolium), which resulted in a purple precipitate. The

results of the hybridization were assessed visually by comparison

with the standard grid. Positive control consisted in the positive ampli-

fication control included in the INNO-LiPA HPV Genotyping v2 Amp kit.

The negative control consisted in PBS buffer that was processed simul-

taneously with the patient samples in the DNA extraction and PCR step.

Statistical analysis

The results are reported as medians and inter-quartile range (IQ

range), absolute frequencies and percentages. The Fisher exact test

was used for comparisons between nominal variables and the Mann–

Whitney U test was used for ordinal or quantitative variables. Disease-

free survival (DFS) was defined as the time from treatment to local

recurrence or metastasis. Overall survival (OS) was defined as the

time from the date of treatment to the date of death of disease or to

the last follow-up date. Deaths from other causes not related to vaginal

cancer andwithout documented progression were censored at the date
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of death. Outcome data were described by the Kaplan–Meier method

and survival curves were compared with the log-rank test. Univariate

Cox models were used to analyze the factors studied as prognostic fac-

tors for OS or DFS using the risk estimation as hazard ratio (HR) and

their 95% confidence intervals. These models included age, FIGO stage,

tumor size, location, associated VaIN, other associated neoplasms, pre-

vious hysterectomy, treatment modality, p16INK4a and p53 positivity

and HPV status as covariates. Multivariate Cox regression models

were applied to adjust group comparisons to possible confounders

and evaluate interaction effects with regard to morbidity and survival

data. A cut-off of 68 years was selected for age according to the median

of the overall series.

Data were analyzed with the program SPSS (version 18.0; SPSS,

Inc, Chicago, IL). All statistical tests were two-sided, and a p value of

.05 or less was considered statistically significant.

Results

HPV DNA detection

Fifty-seven patients with primary VaSCCs were identified. HR-HPV

infection was detected in the tumor in 40 patients (70.2%). HPV16

was the most prevalent type detected (27 out of the 40 HPV-

positive cases [67.5%]). HPV33 was detected in three cases (one of

them co-infected with type 16). HPVs 18, 31, 52 and 58 were detected

in two cases each, and types 35, 51 and 59 were detected in one case.

Clinical characteristics at diagnosis of HPV-positive and -negative

VaSCCs and treatment schedule at diagnosis

Themedian age of the overall series was 68 years (range 36–89). No

differences were observed in the median age between HPV-positive

(median 66; IQ range 53–72) and HPV-negative VaSCC (median 75;

IQ range 60–82) (p=0.060). A history of previous hysterectomy was

identified in 20/57 women (35.1%). In the HPV-positive group 16

patients (40.0%) had a previous hysterectomy (6 because of cervical

cancer; 5 due to CIN3 and 5 for benign diseases). In the HPV-negative

group, 4 patients (23.5%) had a previous hysterectomy due to benign

diseases.

Table 1 shows the clinical features as well as the treatment

performed at diagnosis to the patients according to the presence or

absence of HPV. No significant differences were observed in stage and

treatment between HPV-positive and -negative women. Four out of

five HPV-negative (80%) and 9/10 HPV-positive women (90%) initially

treated by surgery received adjuvant radiation therapy. There were no

significant differences in the proportion of patients receiving radiother-

apy alone or in combination with chemotherapy as primary treatment

in HPV-positive (28; 70%) and HPV-negative tumors (11; 64.7%)

(p=0.724). Overall, 50 patients received radiation therapy either as

primary treatment (in some cases associated with chemotherapy) or

as adjuvant treatment after surgery. In the HPV-negative group 15/17

(88.2%) received radiation therapy (11 of them with brachytherapy),

and in the HPV-positive group 35/40 (87.5%) were radiated (31 of

them with brachytherapy).

Histological and immunohistochemical characteristics of HPV-positive

and -negative VaSCCs

Twenty-nine tumors (50.9%) were of the non-keratinizing type

histologically; 17 (29.8%) were keratinizing; 6 (10.5%) were basaloid

and 5 (8.8%) were of the warty type. The histological tumor type and

grade, the immunohistochemical expression of p16INK4a and p53, the

presence of vaginal intraepithelial neoplasia (VaIN), as well as the

association or not with cervical or vulvar intraepithelial neoplasia (CIN

or VIN) and/or previous cervical cancer in HPV-positive and -negative

tumors are shown in Table 2.

Progression and survival analysis

The median follow-up was 3.7 years (range: 0.1 to 21 years).

Based on Kaplan–Meier estimates, FIGO stage was significantly asso-

ciated both with DFS (p=.033, log rank test) and OS (p=.007, log

rank test) (Figs. 1a and b). HPV-positive tumors showed better DFS

(p=.042, log rank test) and OS (p=.035, log rank test) than HPV-

negative tumors (Figs. 2a and b). The estimated 5-year DFS for HPV-

positive and -negative patients was 55.8% and 33.1%, respectively.

The estimated 5-year OS for HPV-positive and -negative patients

was 65.0% and 48.0%, respectively.

Table 3 shows the univariate Cox models for disease progression

and mortality. Advanced FIGO stages (III–IV) were associated with

increased risk of progression and mortality. Primary treatment with

chemo-radiotherapy was also associated with an increased mortality

as most of the patients treated with this schedule had advanced

stages. HPV-positive status and VaIN were associated with decreased

Table 1

Surgical staging, clinico-pathological characteristics, and treatment schedule at diagnosis

according to HPV status.

HPV-negative (n=17) HPV-positive (n=40) p-value

n (%) n (%)

Age ≥68 years 10 (58.8) 19 (47.5) 0.565c

FIGO stage 0.854d

I 3 (17.7) 7 (17.5)

II 9 (52.9) 21 (52.5)

III 4 (23.5) 6 (15.0)

IV 1 (5.9) 6 (15.0)

Previous hysterectomy 4 (23.5) 16 (40.0) 0.364c

Treatment 0.724c

Surgery 5a (29.4) 10b (25.0)

Radiation therapy 9 (52.9) 23 (57.5)

Radio/chemotherapy 2 (11.8) 3 (7.5)

Chemotherapy 0 (0.0) 3 (7.5)

Palliative 1 (5.9) 1 (2.5)

HPV: human papillomavirus.
a4/5 women received adjuvant radiation therapy.
b9/10 women received adjuvant radiation therapy.
cFisher's exact test.
dMann–Whitney U test.

Table 2

Histological tumor type, histological grade, immunohistochemical expression of

p16INK4a and p53, presence of vaginal intraepithelial neoplasia (VaIN), association

with cervical or vulvar intraepithelial neoplasia (CIN or VIN) and/or previous cervical

cancer in HPV-positive and -negative tumors.

HPV-negative

(n=17)

HPV-positive

(n=40)

p

n (%) n (%)

Histological type b0.001a

Keratinizing 12 (70.6) 5 (12.5)

Non-keratinizing 3 (17.6) 26 (65.0)

Basaloid 1 (5.9) 5 (12.5)

Warty 1 (5.9) 4 (10.0)

Histological grade 0.018b

Grade 1 1 (5.9) 6 (15.0)

Grade 2 7 (41.2) 26 (65.0)

Grade 3 9 (52.9) 8 (20.0)

P16INK4a positive staining 3 (17.6) 39 (97.5) b0.001a

P53 positive staining 10 (58.8) 5 (12.5) b0.001a

VaINc,d 2 (22.2) 14 (70.0) 0.023a

Other premalignant or malignant lesions

of the lower genital tract

2 (11.8) 17 (42.5) 0.032a

HPV: human papillomavirus; VIN: vulvar intraepithelial neoplasia; CIN: cervical

intraepithelial neoplasia.
a Fisher's exact test.
b Mann–Whitney U test.
c VaIN: vaginal intraepithelial neoplasia.
d Only 29 cases were available for the analysis.
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risk of progression and decreased mortality. Age, p16 and p53 stain-

ing were not associated with risk of progression.

In the multivariable analysis, HPV-positivity, retained the associa-

tion with a more favorable DFS and OS and this association was inde-

pendent between the evaluated variables (age, FIGO stage, VaIN,

treatment at diagnosis) (Table 4). To further evaluate the effect of pos-

sible interactions between HPV positivity and FIGO stage in terms of

DFS (p=0.074), the analysis was performed separately for stages I

and II and stages III and IV. There was a reduced risk of progression in

HPV positive patients with FIGO stages I and II tumors (HR=0.26;

95% CI 0.10–0.69; p=0.006) but not in women with stages III and IV

tumors (HR=0.98; 95% CI 0.30–3.22; p=0.976). No differences were

observed between HPV-positive and -negative patients in DFS (57.3%

vs 41.7%; p=.250, log rank test) and OS (63.0% vs 64.3%; p=.618, log

rank test) among patients initially treated by radiation therapy.

Discussion

Our results confirm previous evidence showing that, similar to

vulvar invasive squamous cell carcinoma, VaSCC develops following

two different ethiopathogenic pathways: one is related to HPV infec-

tion, whereas a second subset of tumors arises via independent HPV

Fig. 1. Kaplan–Meier curves for disease-free survival (a) and overall survival (b) stratified

by FIGO stage.
Fig. 2. Kaplan–Meier curves for disease-free survival (a) and overall survival (b) stratified

by human papillomavirus status.

Table 3

Univariate Cox model for disease progression and mortality.

Variable Disease progression Mortality

HR (95% CI) p HR (95% CI) p

Age ≥68 years 1.78 (0.86–3.67) 0.117 1.23 (0.47–3.19) 0.677

FIGO stages III–IV 2.43 (1.22–4.85) 0.012 3.79 (1.45–9.93) 0.007

VaINa 0.28 (0.09–0.80) 0.018 0.12 (0.01–1.04) 0.055

Other neoplasms 0.58 (0.25–1.30) 0.184 0.38 (0.12–1.19) 0.097

Previous hysterectomy 0.47 (0.21–1.05) 0.066 0.37 (0.12–1.60) 0.087

HPV positivity 0.46 (0.23–0.95) 0.035 0.37 (0.14–0.97) 0.042

p16INK4a positivity 0.53 (0.25–1.11) 0.091 0.54 (0.19–1.54) 0.252

p53 positivity 1.32 (0.62–2.81) 0.463 0.85 (0.23–2.59) 0.776

Treatment

Surgeryb 1 1

Radiation therapy 1.24 (0.51–2.98) 0.624 2.64 (0.57–12.1) 0.213

Chemotherapy 3.56 (0.90–14.06) 0.070 5.30 (0.72–39.08) 0.102

Chemo-radiotherapy 1.84 (0.46–7.25) 0.386 7.07 (1.11–44.8) 0.038

HR: hazard ratio; CI: confidence interval; VaIN: vaginal intraepithelial neoplasia; HPV:

human papillomavirus.
a Only 29 cases were available for the analysis.
b 93/15 women received adjuvant radiation therapy.
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pathways. However, in contrast to the 20–35% of tumors positive for

HPV in the vulva [20,21] an overwhelming number of VaSCC are HPV-

positive. The prevalence of HPV-positive primary VaSCCs in our series

was 70%. Previous studies on VaSCC have reported a highly variable

number of HPV-positive cases ranging from 21% to 100%. This wide

variation between different series indicates differences in case selec-

tion or in the choice of the technical methodology that may result

in over- or underestimation of HPV positivity [15,22–27]. In contrast

with most previously published series, the present study includes

the immunohistochemical detection of p16INK4A in order to provide

more accurate evidence of the etiological implication of viral infection

[16,20]. Nearly all the HPV-positive cases of our series showed a

marked overexpression of p16INK4A strongly supporting the etiologi-

cal involvement of HPV in tumor development. In contrast, only

17.5% of the HPV-negatives were positive. Thus, our results indicate

that p16INK4A immunostaining can be a useful tool to easily and

quickly classify VaSCC into HPV-positive or HPV-negative.

The most prevalent HPV type found in our series was HPV16,

which is similar to data reported in other studies [15,25,28,29]. In

agreement with previous studies, HPV-positive VaSCCs in our series

were significantly associated with non-keratinizing, basaloid or

warty morphology, with the presence of VaIN and with p16INK4A

staining, whereas HPV-negative tumors were mostly of the keratiniz-

ing type and were associated with p53 staining [15,25]. However,

there was a significant overlap with some HPV-positive tumors

being of the keratinizing type and some HPV-negative carcinomas

having non-keratinizing or basaloid morphology; results similar to

those observed in vulvar carcinomas [10].

VaSCC is mainly a disease of older postmenopausal women, as

shown in previous studies [1,22]. Fifty percent of the overall group

was older than 68 years, even in the HPV-positive women. Although

HPV-positive patients in the present series tended to be younger

than those who were HPV-negative, the difference was not signifi-

cant, as observed in a previous report [15]. As shown in previous

studies [4–6,30–32] FIGO staging was clearly related to DFS and OS.

Nevertheless, the most relevant results of our study were related

to the prognostic significance of HPV infection in women with

VaSCC. Although in our series HPV-positive and -negative groups

were similar in terms of FIGO stage distribution at diagnosis, history

of previous hysterectomy, or treatment indicated as first option,

HPV-positive tumors were associated with a reduced risk of disease

progression and mortality both in Kaplan–Meier estimates and in

the univariate analysis. This association was confirmed in the multi-

variate analysis and was independent of other variables such as age,

staging or treatment schedule at diagnosis. Interestingly, this improved

prognosis of women with HPV-positive tumors was limited to those

patients with FIGO stages I and II tumors. To our knowledge, only two

previous studies have evaluated the possible role of HPV status on the

prognosis of patients treated for VaSCC [23,33]. Both studies suggest

an improvedDFS andOS inwomenwith HPV-positive tumors. However,

themajor limitation of these studies is the very small number of patients.

Finally, in our VaIN study a correlation was found between VaIN and

improved DFS and OS, but this was probably due to the clear association

between VaIN and HPV etiology.

In recent years HPV detection has been shown to provide relevant

information in several settings where, as in the vagina, two different

carcinoma pathways, HPV-positive and -negative, exist. Different

studies have consistently shown that in the head and neck region

HPV-positive tumors have a significantly better prognosis than HPV-

negative neoplasms [11–13,34]. This better prognosis has been related

to a better response to radio-chemotherapy. Thus, current diagnostic

protocols in head and neck squamous cell carcinomas include HPV de-

tection and/or p16INK4a immunohistochemical staining as prognostic

biomarkers of a subset of tumors with a better prognosis in which

radio and chemotherapy have a relevant role in the control of the dis-

ease [13]. As previously discussed, significant differences in survival

were found in our study betweenHPV-positive and -negative patients,

similar to the findings in the head and neck area. We cannot conclude

fromour resultswhetherwomenwithHPV-positive VaSCC have a bet-

ter response to radiation therapy or not, as almost all patients received

this treatment either as primary or adjuvant treatment after surgery.

In conclusion, in this study, which includes the largest series of

women with confirmed primary VaSCCs with knowledge of their

HPV status, patients with HPV-positive had a better disease-free and

overall survival. This better survival was basically related to the better

behavior observed in women with early stage (FIGO I and II) tumors.

Further prospective studies including a larger number of cases are

needed to confirm these results and to determine whether HPV-

status may predict the response of VaSCC to adjuvant treatments.
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Background. Two independent pathways in the development of vulvar squamous cell carcinoma (VSCC)

have been described, one related to and the other independent of high-risk human papillomavirus (HR-HPV).

The aim of our study was to evaluate whether the HPV status has a prognostic significance or can predict

response to radiotherapy.

Methods. All VSCC diagnosed from 1995 to 2009 were retrospectively evaluated (n=98). HPV infection

was detected by amplification of HPV DNA by PCR using SPF-10 primers and typed by the INNO-LIPA HPV

research assay. p16INK4a expression was determined by immunohistochemistry. Disease-free and overall

survival (DFS and OS) were estimated by Kaplan–Meier analysis with the log-rank test and a multivariate Cox

proportional hazard's model.

Results. HR-HPV DNAwas detected in 19.4% of patients. HPV16 was the most prevalent genotype (73.7% of

cases). p16INK4a stained 100% HPV-positive and 1.3% HPV-negative tumors (pb .001). No differences were

found between HPV-positive and -negative tumors in terms of either DFS (39.8% vs. 49.8% at 5 years;

p=.831), or OS (67.2% vs. 71.4% at 5 years; p=.791). No differences in survival were observed between HPV-

positive and -negative patients requiring radiotherapy (hazard ratio [HR] 1.04, 95% confidence interval [CI]

.45 to 2.41). FIGO stages III–IV (p=.002), lymph nodemetastasis (p=.030), size≥20 mm (p=.023), invasion

depth (p=.020) and ulceration (p=.032) were associated with increased mortality but in multivariated only

lymph node metastasis retained the association (HR 13.28, 95% CI 1.19 to 148.61).

Conclusions. HPV-positive and -negative VSCCs have a similar prognosis. Radiotherapy does not increase

survival in HPV-positive women.

© 2011 Elsevier Inc. All rights reserved.

Introduction

Vulvar squamous cell carcinoma (VSCC) is an infrequent tumor

that represents 3–5% of all gynecological malignancies and 1% of all

malignant tumors in women [1]. Based on epidemiological, virolog-

ical, and clinico-pathological evidence, two different pathways in the

development of VSCC have been described, one related to and the

other independent of HR-HPV infection. These latter tumors are

frequently associated with the presence of chronic mucosal-cutane-

ous disorders. Data on VSCC are still sparse and the proportion of HR-

HPV positive tumors ranges from 9% to 70% in different studies [2–5].

Because of the low frequency of VSCC there are very few detailed

studies on the effect of HPV infection on survival and thus, the

prognostic significance of HR-HPV infection has not been well

established yet. Interestingly, in several areas such as the head and

neck region, HPV-positive tumors have consistently shown better

prognosis than HPV-negative neoplasms. This better survival rate of

HPV-positive tumors has been previously reported in oropharyngeal

and sinonasal tumors [6–9] and has been related to a better response

to chemo- and radiotherapy [6,7,10]. It is not known whether HPV-

positive vulvar tumors have an improved prognosis and whether they

share with HPV-positive head and neck tumors this better response to

chemo- and radiotherapy. Therefore, this study was aimed to evaluate

the prognostic significance of HR-HPV infection on SCCV and its

possible implications on the response to chemo- and radiotherapy

adjuvant treatments.

Patients and methods

Patients

All cases of invasive VSCC from patients who underwent treatment

in the Hospital Clinic of Barcelona between 1995 and 2008 were
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retrieved from the files of the department of pathology and obstetrics

and gynecology. Epidemiologic data were obtained from the medical

records. Tumor size, ulceration and stage were determined from

the review of the surgical and pathological reports. Tumor stage was

re-assigned according to the last reviewed International Federation of

Gynecology and Obstetrics (FIGO) [11]. Primary treatment modality

data as well as treatment approach at recurrence were obtained from

the review of the clinical files. All patients were followed up in the

Cancer Unit of the Department of Obstetrics and Gynecology. Routine

follow-up of each patient was conducted at intervals of 3 months

during the first 2 years and every 6 months afterwards. At each visit,

physical examination and determination of serum markers (Cyfra

21.1, SCC and CEA) [12] were performed. Additional diagnostic

procedures (i.e. CT-scan, thorax radiography, bone gammagraphy)

were carried out when clinically indicated.

The study was approved by the Institutional Ethical Review Board.

Pathological analysis

All available slides from VSCC surgical specimens were indepen-

dently reviewed by two pathologists (V.F. and J.O.) and the diagnosis

was confirmed in all cases. Invasive carcinomas were classified by

using conventional criteria (WHO, 2004). The depth of invasion and

the histological lesions in non-neoplastic adjacent skin (vulvar

intraepithelial neoplasia [VIN], lichen sclerosus [LS] and squamous

cell hyperplasia [SCC]) were also evaluated. When differences

between the two independent evaluations were detected, a new

evaluation by the two observers was conducted and a consensus

diagnosis was reached. In all cases, a representative block of the

invasive carcinoma was selected.

Immunohistochemistry

Immunohistochemical studies were performed with the automated

immunohistochemical system Tech-Mate 500 (Dako Co, Carpinteria,

CA), using the EnVision system (Dako). p16INK4a was detected using the

CINtec® histology kit (mtm Laboratories, Heidelberg, Germany)

following the manufacturer's protocol. p53 was detected with the

monoclonal antibody BP53-12 (Novocastra, Newcastle upon Tyne, UK;

dilution1:50, antigen retrievalwithpressure cooker and10 mMsodium

citrate, pH 6.0, 5 minutes). In each series a negative control and a

positive control were included.

The evaluation of the p16INK4A immunostained slides was

performed on 3 different staining patterns: negative, focal, or diffuse

staining. Only cases with diffuse staining (continuous staining of cells

of the basal and parabasal layers, independently of the positive or

negative staining in the center of the tumor nests) were considered as

positive for analytical purposes. Immunostaining for p53 was

considered positive when more than 25% of the neoplastic cells

showed reactivity.

DNA extraction

As previously reported [13] formalin-fixed, paraffin-embedded

(FFPE) samples were serially sectioned (10 sections×10 μm) on a

microtome. The first and last sections (3 μm) were H&E stained for

histomorphological confirmation of tumor presence. In-between

sections were collected for DNA isolation. Sectioning and sample

preparation were done with the highest measures to avoid

contamination. DNA extraction was performed following previously

described methods [13]. In order to assess the quality of the DNA,

β-globin PCR analysis was performed on isolated DNA products

using specific primers (BGPCO3 5′-ACA CAA CTG TGT TCA CTA GC-3′

and BGPCO5 5′-GAA ACC CAA GAG TCT TCT CT-3′) as previously

described [13]. PCR products were visualized in a 1.5% agarose gel

electrophoresis.

HPV DNA detection and typing

The HPV typing was done using the INNO-LiPA HPV Genotyping

kit (Innogenetics Diagnostica Iberia SL, Spain). Briefly, PCRs were

performed in 50 μL reaction following standard conditions. For HPV

amplification, a 9-minute denaturation step at 94 °C was followed

by 40 cycles of amplification using 1.5 IU DNA polymerase

(Amplitaq Gold DNA polymerase, Applied Biosystems), with a

thermocycler (ABI9700, Thermal Cycler). Each cycle included a

denaturation step at 94 °C for 30 seconds, a primer annealing step at

52 °C for 45 seconds, and a chain elongation step at 72 °C for

45 seconds. The final elongation step was prolonged by 5 minutes.

Confirmation of the presence of amplified HPV-specific sequences

was performed using HPV DNA enzyme immunoassay, a microliter

plate-based hybridization assay. All samples were then incubated

with the INNO-LIPA HPV research assay (Innogenetics Diagnostica,

Spain). Twenty-five individual HPV genotypes (hr-HPV: 16, 18, 31,

33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68, 70; llr-HPV 6, 11, 34, 40,

42, 43, 44, 53, 54 and 74) can be identified simultaneously in a

single assay. In this assay, 10 μL of denatured HPV PCR product was

hybridized to the genotype-specific probes immobilized as parallel

lines on a nitrocellulose strip. After the washing step, the products

of hybridization were detected by a color reaction with alkaline-

phosphatase-streptavidin conjugate and substrate (5-bromo-4-

chloro-3-indolyl phosphate and nitroblue tetrazolium), which re-

sults in a purple precipitate. The results of the hybridization were

assessed visually by comparing with the standard grid.

Statistical analysis

The results have been reported as medians, absolute frequencies

and percentages. Chi-square analysis or Fisher's exact test were used

for comparisons between nominal variables and theMann–WhitneyU

test was used for ordinal variables. Disease-free survival (DFS) was

defined as the time from treatment to local recurrence or metastasis.

Overall survival (OS) was defined as the time from the date of

treatment to the date of death of disease or to the last follow-up date.

For inferential analysis, the follow-up of patients was truncated at

5 years. Deaths from other causes not related to vulvar cancer and

without documented progression were censored at the date of death.

Outcome data were described by the Kaplan–Meier method and

survival curves were compared by use of the log-rank test. Univariate

Cox models were used to analyze the factors studied as prognostic

factors for OS or DFS using the risk estimation as hazard ratio (HR) and

their 95% confidence interval. These models included age, FIGO stage,

tumor size, ulceration, invasion depth, surgical margins affection,

lymph node metastasis, adjuvant radiotherapy, p16INK4a and p53

positivity and HPV status as co-variates. Multivariate regression

models (Cox proportional hazard model) were applied to adjust

group comparisons to possible confounders with regard to morbidity

and survival data. For age a cut-off of 78 years was selected according

to the median of the overall series. To adjust for the effect of etiology,

the multivariate approach was applied with Cox models. Data were

analyzed with the program SPSS (version 15.0; SPSS, Inc, Chicago, IL).

All statistical tests were two-sided, and a p value of .05 or less was

considered statistically significant.

Results

HPV DNA detection, histological and immunohistochemical

characteristics of tumors

Ninety eight patientswith VSCCwere identified. HPV infectionwas

detected in the tumor in 19 patients (19.4%). HPV16 was the most

prevalent type detected (14/19 cases, 73.7% of tumors, one of them

510 I. Alonso et al. / Gynecologic Oncology 122 (2011) 509–514



was co-infected by type 56). HPV33was detected in 2 cases (10.4%). In

one case each, types 31, 51 and 52 were detected.

Eighty out of 98 tumors (81.7%) were of keratinizing type; 12 cases

(12.2%) were basaloid and 6 cases (6.1%) were of warty type. The

surgical specimen did not include adjacent skin available for review in

only 5 cases (5.1%). The histological tumor type, the associated skin

lesions as well as the immunohistochemical expression of p16INK4a

and p53 in HPV-positive and -negative tumors are shown in Table 1.

Clinical characteristics at diagnosis of HPV-positive and -negative VSCC

Patients with HPV-positive VSCC were significantly younger than

patients with non-HPV related tumors (median age 68 years, range

25–89, vs. 78 years, range 42–96 respectively, p=.005). Table 2

shows the clinical and pathological features as well as the treatment

scheme performed to the patients according to the presence or

absence of HPV.Median tumor sizewas 30 mm (range 10–86) in HPV-

positive and 30 mm (range 2–90) in HPV-negative tumors (p=.253).

Median invasion depth was 6.7 mm (range 1.2–55.3) in HPV-positive

and 6.2 mm (range 1.1–33.5) in HPV-negative tumors (p=.052).

Survival analysis

Median follow-up was 3.8 years (range.9 to 5 years). Table 3

shows the number and percentage of patients who recurred, died or

received radiation therapy during follow-up. Local and regional

recurrences were treated by surgery (and radiotherapy if not applied

before). Treatment of metastatic diseasewas performed depending on

the location and the patient status.

Based on Kaplan–Meier estimates, FIGO stage was significantly

associated both with DFS (pb .001, log-rank test) and OS (pb .001,

log-rank test) (Fig. 1a and b). Nevertheless, no differences were

found either in DFS (p=.885), or in OS (p=.789) between HPV-

positive and -negative tumors (Fig. 2a and b). The estimated 1-, 2-,

and 5-year DFSs for HPV-positive patients were 67.6% (95%

confidence interval [CI] 44.1% to 92.1%), 60.8% (95% CI 36.1% to

85.5%) and 39.8% (95% CI 10.2% to 69.4%). The estimated 1-, 2-, and

5-year DFSs for HPV-negative patients were 68.1% (95% CI 57.5% to

78.7%), 57.1% (95% CI 45.5% to 68.7%) and 49.8% (95% CI 37.6% to

61.9%). The estimated 1-, 2-, and 5-year OSs in HPV positive

patients were 87.4% (95% CI 71.0% to 100%), 67.2% (95% CI 43.6% to

90.9%) and 67.2% (95% CI 43.6% to 90.9%). The estimated 1-, 2-, and

5-year OSs for HPV-negative patients were 81.1% (95% CI 72.2% to

90.1%), 73.2% (95% CI 62.8% to 83.65%) and 71.4% (95% CI 60.7% to

82.2%) respectively.

Overall, 44 patients (9 HPV-positive and 35 HPV-negative)

received radiotherapy, 31 in the initial treatment and 13 during

follow-up. There was no significant difference in the proportion of

patients receiving adjuvant radiotherapy in HPV-positive and HPV-

negative tumors (37.7% vs. 58.8%; p=.487). Patients requiring

radiotherapy treatment had an increased mortality risk (HR 3.71,

95% CI 1.49 to 9.23, p=.005). No differences in survival were

observed between HPV-positive and -negative patients requiring

radiotherapy (HR 1.04, 95% CI .45 to 2.41, p=.920).

Table 4 shows the univariate Cox models for disease progression

and mortality. Age over 78 years and advanced stages (stages III–IV)

were associated with risk of progression and increased mortality.

Tumor size over 20 mm, ulceration, invasion depth and lymph node

metastasis were also associated with increased mortality. The presence

of usual or differentiated VIN in the skin adjacent to the tumor was not

significantly associated with risk of progression. In the multivariable

analysis, only lymph node metastasis retained the association with

mortality (HR 13.28, 95% CI 1.19 to 148.61, p=.036). In the bivariate

analysis, adjusting HPV for age as a continuous variable had no effect

either on DFS (HR 1.36, 95% CI .63–2.94, p=.436) or on OS (HR 1.6,

95% CI .60–4.28, p=.348). Similarly, no effect was observed when

adjusting HPV for age as a categorical variable (below or above

Table 1

Histological, immunohistochemical characteristics and associated skin lesions in

human papillomavirus-positive and -negative vulvar squamous cell carcinomas.

HPV-positive

(n=19)

HPV-negative

(n=79)

p

n (%) n (%)

Histological type b.001

Keratinizing 8 (42.1) 72 (91.1)

Basaloid 8 (42.1) 4 (5.1)

Warty 3 (15.8) 3 (3.8)

VIN (a,b) .004

No 6 (37.5) 39 (50.6)

Differentiated 0 (0) 36 (46.7)

Usual type 10 (62.5) 2 (2.6)

Squamous cell hyperplasia (b) 2 (12.5) 45 (58.4) b.001

Lichen sclerosus (b) 0 (0) 33 (42.9) b.001

p53 positive staining 1 (5.3) 54 (68.3) b.001

p16INK4a positive staining 19 (100) 1 (1.3) b.001

a VIN: vulvar intraepithelial neoplasia.
b Only 93 cases were available for the analysis.

Table 2

Surgical staging, clinico-pathological characteristics, and treatment scheme at diagnosis

according to HPV status.

HPV-positive

(n=19)

HPV-negative

(n=79)

p

n (%) n (%)

Age≥78 years 8 (42.1) 43 (54.4) .238a

FIGO stage .431b

I 6 (31.5) 39 (49.4)

II 4 (21.1) 7 (8.8)

III 5 (26.3) 27 (34.2)

IV 4 (21.1) 6 (7.6)

Tumor size≥20 mm 11 (57.9) 51 (64.6) .605a

Ulceration 10 (52.6) 49 (62.0) .602a

Invasion depthN5 mm 12 (63.2) 46 (58.2) .797a

Treatment .738a

Radical vulvectomy 14 (73.7) 52 (65.8)

Wide local excision 3 (15.8) 19 (24.1)

Radio/chemotherapy 2 (10.5) 8 (10.1)

Positive surgical marginsc 1 (7.1) 5 (6.7) 1.000a

Sentinel node studied 6 (60.0) 37 (46.8) .305a

Lymph nodes studied 13 (68.4) 64 (81.0) .230a

Sentinel node metastasisd 1 (16.6) 3 (8.1) 1.000a

Lymph node metastasise 5 (38.5) 25 (39.1) .785a

Adjuvant radiotherapy 7 (41.2) 24 (33.8) .804a

a Fisher's exact test.
b Mann–Whitney U test.
c The percentages are referred to patients with initial surgical treatment.
d The percentages are referred to the patients with sentinel node study.
e The percentages are referred to the number of patients with lymph nodes studied.

Table 3

Number and percentage of patients who recurred, received radiation therapy due to

recurrence or died during follow-up, according to HPV status.

HPV-positive

(n=19)

HPV-negative

(n=79)

p

n (%) n (%)

Recurrent disease

Local recurrence 3 15.8 29 36.7 .049

Lymph node metastasis 2 10.5 16 20.3 .179

Distant metastasis 3 15.8 8 10.1 .226

Radiation therapy 2 40 11 32.4 .288

Died of disease 5 26.3 24 30.4 .212
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78 years) either on DFS (HR 1.09, 95% CI .50–2.34, p=.436) or on OS

(HR 1.34, 95% CI .50 to 3.59, p=.557).

Discussion

The prevalence of HPV-positive tumors in our series was nearly

20%. Previous studies on VSCC have reported highly variable number

of HPV-positive cases that ranges between 0 and 66% depending on

the HPV detectionmethod and the histological types of VSCC analyzed

in the series [14,15]. This suggests that the case selection or the choice

of the technical methodologymay result in over or underestimation of

HPV positivity. In contrast withmost previously published series, ours

includes the immunohistochemical detection of p16INK4A in order to

provide a more accurate evidence of the etiological implication of the

viral infection [13,16–18]. All HPV-positive cases in our series showed

marked overexpression of p16INK4A, strongly supporting the etiolog-

ical involvement of HPV in the tumor development, whereas only 1.3%

of the HPV-negatives were positive. The most prevalent type found in

our series was HPV16, which is similar to the data reported in other

studies [19–21].

As consistently shown in previous studies, HPV-positive VSCC in

our series were significantly associated with basaloid/warty mor-

phology, usual-VIN and p16 staining, whereas HPV-negative tumors

were mostly of keratinizing type and were associated with differen-

tiated VIN, lichen sclerosus or squamous cell hyperplasia and p53

staining [3,13–17,23,28].

In keeping with the findings of previous studies, [22–24] HPV-

positive patients in the present series were significantly younger

those whowere HPV-negative. However, 50% of the overall groupwas

older than 78 years, even in the HPV-positive women. This old age

could explain the strong effect of this variable on disease progression

and overall survival. Although the median age of the patients with
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Fig. 1. Kaplan–Meier curves for disease-free survival (a) and overall survival (b) stratified

by FIGO stage.
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Fig. 2. Kaplan–Meier curves for disease-free survival (a) and overall survival (b) stratified

by human papillomavirus status.

Table 4

Univariated Cox model for disease progression and mortal.

Disease progression Mortality

Variable HR 95% CI p HR 95% CI p

Age≥78 years 2.27 (1.21–4.25) .010 4.18 (1.66–10.51) .002

FIGO stages III–IV 1.82 (1.00–3.32) .050 3.81 (1.64–8.84) .002

Tumor size≥20 mm 1.57 (.77–3.22) .217 5.41 (1.26–23.22) .023

Ulceration 1.41 (.72–2.75) .309 3.75 (1.12–12.60) .032

Invasion depth 1.02 (.99–1.06) .124 1.04 (1.01–1.07) .020

Positive surgical margins 1.86 (.57–6.14) .307 1.27 (.17–9.69) .820

Lymph node metastasis 1.55 (.74–3.25) .247 3.29 (1.12–9.66) .030

Adjuvant radiotherapy 1.26 (.66–2.42) .483 3.71 (1.49–9.23) .005

HPV positivity 1.06 (.49–2.28) .885 1.14 (.43–3.05) .790

p16INK4a positivity .95 (.44–2.04) .891 1.04 (.39–2.78) .932

p53 positivity 1.02 (.56–1.85) .962 1.02 (.46–2.45) .961

VIN .650 .092

No 1 1

Differentiated .73 (.37–1.44) .364 .35 (.13–.95) .040

Basaloid/warty .96 (.36–2.57) .948 .45 (.10–1.95) .283

HR indicates hazard ratio; CI, confidence interval.
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VSCC reported in official cancer registries is lower than in our study,

published data also suggest a strong effect of this variable on survival

[25].

In accordance with previous reports, both OS and DFS decreased

significantly with FIGO stage [26]. Ulceration, size over 20 mm,

invasion depth and lymph node metastasis were found to be also

related to the OS in univariated analysis, but only lymph node

metastasis retained the signification in multivariated analysis. All

these variables that are correlated with cancer staging have been

previously evaluated and shown to be associated with prognosis

[26,27].

The most relevant results of our study were related to the survival

implication of HPV infection. In recent years HPV detection has been

shown to provide relevant information in several settings where, like

in the vulva, two different carcinoma pathways, HPV-positive and

-negative, exist. Different studies have consistently shown that in the

head and neck region HPV-positive tumors have a significantly better

prognosis than HPV-negative neoplasms [6–9]. This better prognosis

has been shown to be related to a better response to radio-

chemotherapy. Thus, current diagnostic protocols in head and neck

squamous cell carcinomas include HPV detection and/or p16INK4a

immunohistochemical staining as prognostic biomarkers of a subset

of tumors with a better prognosis in which radio and chemotherapy

have a relevant role in the control of the disease [7]. These findings

have encouraged the investigation of HPV status as a prognostic factor

in VSCC. Nevertheless, in contrast with the findings in the head and

neck area, no significant differences in survival were found in our

study, focused on VSCC, between HPV-positive and -negative patients.

Our results indirectly suggest that the alternative pathway to HPV-

related carcinomas in the vulva is different to the alternative pathway

in head and neck tumors, in which smoking and alcohol are important

etiological factors. In our series HPV-positive and -negative groups

were similar in terms of FIGO stage distribution, percentage of

involvement of surgical margins, ulceration, tumor size, invasion

depth or indication for chemo or radiation therapy, indicating that

these factors have not influenced the survival analysis.

Several studies have evaluated the relationship between HPV

infection and prognosis in VSCC with controversial results. A number

of them have shown that, similar to our findings, HPV is not an

independent prognostic factor in VSCC [2–4,14,28,29]. In contrast,

several recent studies have suggested that HPV-positive VSCC might

have an improved survival compared with the HPV-negative tumors

[15,18,23,30,31]. Nevertheless, the evidence provided by these studies

is mainly indirect, as most of them do not provide data on HPV

detection. Tringler et al. [18] reported a significantly better prognosis

in tumors expressing p16INKa. Although there is good evidence that

p16INK4a expression in VSCC correlates with the presence of HPV

[13,16,17] as shown as well in the present analysis, the series reported

by Tringler et al. did not include HPV DNA detection. Kumar et al. [23]

compared several prognostic and survival factors in a retrospective

study including near 7000 patients according to age at diagnosis

showing a better prognosis in younger women with VSCC, but again

HPV status was not evaluated by specific tests in this study.

Nieuwenhof et al. [32] included 130 cases of VSCC and found better

survival in VSCC showing adjacent VIN of usual type compared with

those VSCC showing differentiated VIN. However, the differences

were not significant in the analysis of their VSCC stratified according

to HPV status. Although there is a good association between HPV-

positive tumors and usual VIN and HPV-negative tumors and

differentiated VIN, some overlap exists between histological type of

VIN and HPV status [33] and morphological evaluation cannot be

considered at all an absolute indicator of HPV infection. Finally, a few

old series from the early 1990s [30,31] reported a better survival in

HPV-positive patients, but their results are hampered by the limited

number of cases included and tests used for HPV detection.

Interestingly, none of the previously published studies have reported

simultaneously HPV and p16INK4a expression, which, as previously

discussed, strongly supports the etiological involvement of HPV in a

neoplasm. Only one single report has shown an impaired prognosis

for HPV-positive tumors [34] but these results have not been

confirmed in any other study. Although it could be argued that our

study includes a relatively limited number of patients, vulvar cancer

has a low prevalence and the number of patients in our study is in

keeping with previous studies on this subject [5,26].

In conclusion, in this study, which includes a large series of

patients with VSCC treated at a single institution, no significant

differences in survival between HPV-positive and -negative tumors

were observed and radiotherapy did not add any significant increase

in survival in HPV-positive women. However, multicenter studies are

needed to confirm these results.
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HPV-negative Vulvar Intraepithelial Neoplasia (VIN) With
Basaloid Histologic Pattern

An Unrecognized Variant of Simplex (Differentiated) VIN

Jaume Ordi, MD,* Maria Alejo, MD,w Victòria Fusté, MD,* Belen Lloveras, MD,z
Marta del Pino, MD,y Immaculada Alonso, MD,y and Aureli Torné, MDy

Abstract: Vulvar intraepithelial neoplasia (VIN) is classified into

2 clinicopathologic subtypes, classic, related to human papillo-

mavirus (HPV) infection and affecting relatively young women,

and simplex (differentiated), negative for HPV and affecting

elderly women. Histologically, classic VIN may be basaloid and

characterized by a replacement of the whole epidermis by a

homogeneous population of small, ‘‘undifferentiated’’ keratino-

cytes, which are diffusely positive for p16INK4a and negative for

p53. Simplex VIN is characterized by atypia of the basal layer

with high degree of cellular differentiation and shows negative

staining for p16INK4a and frequent positivity for p53. Simplex

VIN is frequently associated with squamous cell hyperplasia and

lichen sclerosus. From a series of 110 invasive squamous cell

carcinomas of the vulva negative for HPV by highly sensitive

polymerase chain reaction, 51 had VIN lesions located at least

1 cm away from the tumor. In 4 (7.8%) cases, the VIN had

basaloid histologic features. All cases showed obvious archi-

tectural disorganization with a homogeneous population of

basaloid, undifferentiated keratinocytes with scanty cytoplasm

replacing the whole epidermis. Immunohistochemically, all cases

were negative for p16INK4a and strongly positive for p53 with

suprabasilar extension of positive cells. All patients were

postmenopausal (median age 61.0 y; range, 45-76). Squamous

cell hyperplasia was identified in 1 case and lichen sclerosus in 1

case. The invasive squamous cell carcinoma was of keratinizing

type in 3 cases and basaloid in 1 case. In conclusion, simplex,

HPV-negative VIN may occasionally have basaloid morpho-

logy. Immunostaining for p16INK4a and p53 protein may be

helpful in the identification of these lesions and the differential

diagnosis with classic, HPV-positive basaloid VIN.

Key Words: vulva, vulvar intraepithelial neoplasia, VIN,

simplex, differentiated, basaloid, squamous cell carcinoma,

carcinoma in situ, p53, p16, human papilloma virus, HPV

(Am J Surg Pathol 2009;33:1659–1665)

The term vulvar intraepithelial neoplasia (VIN) was
introduced in the early 1980s and is the currently

accepted designation for the spectrum of vulvar lesions
with the histologic features of squamous epithelial atypia
and squamous cell carcinoma in situ (CIS).5,8,20,34

Following the lead of Abell,1 VIN has been classified
into 2 distinct clinicopathologic subtypes: classic or
bowenoid and simplex or differentiated.5,8,20

Classic VIN is the prototypical and the most
common type.5,8,20,34 It may have basaloid (‘‘undiffer-
entiated’’) or warty (‘‘condylomatous’’) histologic pat-
terns.5,8,20 Classic VIN is usually easily recognizable
because of its obvious architectural disorganization,
marked nuclear atypia, and high mitotic activity. Classic
VIN is frequent in its pure form, and accounts for
the majority of cases of VIN diagnosed in vulvar bio-
psies. Invasive squamous cell carcinomas of the vulva
(invSCCV), which develop infrequently on lesions of
classic VIN,34 are typically of basaloid or warty type. In
the last years it has been shown that classic VIN, whether
warty or basaloid, is consistently associated with human
papillomavirus (HPV) infection, particularly with
HPV16, which can be demonstrated in almost all cases.7

As a consequence of this causal relationship with HPV
infection, classic VIN affects relatively young women, is
frequently associated with other synchronous or meta-
chronous tumors or premalignant lesions of the lower
genital tract34 and immunohistochemically shows diffuse
positive staining for p16INK4a and is negative for
p53.24,27,28

Simplex or differentiated VIN is the less commonly
recognized type of VIN. It was described in the 1960s by
Abell1 as a highly differentiated form of vulvar squamous
CIS. It has been stated that the simplex type is
dramatically more subtle and less readily recognized
form of VIN, and it is frequently misdiagnosed as
squamous cell hyperplasia or dermatitis, because the
neoplastic squamous cells are well differentiated and do
not extend throughout the entire thickness of the
epidermis.1,8,21,36 Thus, simplex VIN is histologically
characterized by atypia of the basal layer with high
degree of cellular differentiation in superficial layers and
absence of widespread architectural disarray.1,8,21,36 It is
relatively infrequent in its pure form but is often seenCopyright r 2009 by Lippincott Williams & Wilkins
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adjacent to, or overlying invSCCV, which typically are of
conventional, keratinizing type.29 Simplex VIN has been
shown to be consistently negative for HPV.8,36 In contrast
with classic VIN, simplex VIN lesions develop in elderly
women, are frequently associated with squamous cell
hyperplasia and lichen sclerosus (LS),8,34,36 and typically
are negative for p16INK4a and positive for p53.21,27,28

In the last few years, we have identified a subset of
VIN lesions with histologic characteristics indistinguish-
able from classic VIN which are, however, associated with
HPV-negative invSCCV and share the epidemiologic,
clinical, and immunohistochemical characteristics with
simple (differentiated) VIN. In this report, we present the
clinical and pathologic characteristics of a series of these
unusual lesions, which have not been previously de-
scribed.

MATERIALS AND METHODS

Case Selection and Histologic Evaluation
All cases of invVSCC treated by vulvectomy or wide

excision including the whole tumor and adjacent skin at
least 1 cm away from the tumor between 1995 and March
2009 were retrieved from the surgical pathology files of 2
institutions, the Hospital Clinic of Barcelona and the
Hospital of Vic. All tissues had been routinely fixed in 4%
buffered formalin and embedded in paraffin. In all cases,
both hematoxylin-eosin glass slides and paraffin blocks
were available for review.

All available slides were carefully reviewed.
InvSCCV was confirmed in all cases by a panel of
pathologists (J.O., M.A., V.F.) by using conventional
criteria. The invSCCs were classified into conventional
keratinizing invasive squamous cell carcinoma (invSCC),
warty invSCC, or basaloid invSCC according to pub-
lished criteria.35 Non-neoplastic epithelia adjacent to the
neoplasms were simultaneously evaluated by the panel
looking for associated pathology. Specifically, VIN of
both basaloid/warty and differentiated (simplex) type,
LS, and squamous cell hyperplasia were recorded. To
establish the diagnosis of VIN, we required the intra-
epithelial lesion to be present at least 10mm away from
the infiltrating carcinoma to eliminate the possibility that
peripheral intraepithelial extension of well-differentiated
invSCC would simulate VIN.36

From these series, we selected all cases fulfilling the
following criteria of inclusion: (1) a negative result for
HPV detection by polymerase chain reaction (PCR); and
(2) a VIN lesion histologically classified as basaloid or
warty type after the review by the panel of pathologists
and located at least 1 cm away from the invasive
carcinoma.

DNA Extraction
In all cases, a representative block including both

the invasive carcinoma and the associated VIN lesion was
selected. Around 10-mm-thick sections of formalin-fixed,
paraffin-embedded tissues were cut using the sandwich
technique, which implies that the first and last sections are

stained with hematoxylin-eosin and used to confirm the
adequacy of the sample, whereas the central sections are
used for DNA extraction. The microtome blade was
replaced after each case; a blank paraffin block was cut
before cutting a new sample. A vacuum cleaner was used
to avoid cross contamination between paraffin blocks.
The tissue sections were digested with proteinase K in a
volume of 250 mL at 561C overnight. Proteinase K was
heat inactivated at 951C for 10 minutes. A 1/10 dilution of
the sample was used for PCR (10 mL).

HPV Detection and Typing
A broad-spectrum HPV DNA amplification was

performed using the short PCR fragment (SPF10) primer
set (Innogenetics Diagnostica, Spain) as previously
described.13,29 The SPF10 primers amplify a 65-bp
fragment from the L1 region of the HPV genome. PCRs
were performed in 50 mL reaction following standard
conditions. For HPV amplification, a 9-minute denatura-
tion step at 941C was followed by 40 cycles of
amplification using 1.5U.I. DNA polymerase (Amplitaq
Gold DNA polymerase, Applied Biosystems) with a
thermocycler (PTC-200, Peltier Thermal Cycler, MJ
Research, Waltham, MA). Each cycle included a dena-
turation step at 941C for 30 seconds, a primer annealing
step at 521C for 45 seconds, and a chain elongation step at
721C for 45 seconds. The final elongation step was
prolonged by 5 minutes. The PCR products were
subjected to electrophoresis in a 3% agarose gel and the
65-bp product was visualized with ethidium bromide
staining. Additional confirmation of the presence of
amplified HPV-specific sequences was performed using
HPV DNA enzyme immunoassay, a microliter plate-
based hybridization assay. All samples were then in-
cubated with the INNO-LIPA HPV research assay (15).
Twenty-five individual HPV genotypes (6, 11, 16, 18, 31,
33, 34, 35, 39, 40, 42, 43, 44, 45, 51, 52, 53, 54, 56, 58, 59,
66, 68, 70, and 74 ) can be identified simultaneously in a
single assay. In this assay, 10 mL of denatured HPV PCR
product was hybridized to the genotype-specific probes
immobilized as parallel lines on a nitrocellulose strip.
After the washing step, the products of hybridization
were detected by a color reaction with alkaline-phospha-
tase-streptavidin conjugate and substrate (5-bromo-
4-chloro-3-indolyl phosphate and nitroblue tetrazolium),
which results in a purple precipitate. The results of the
hybridization were assessed visually by comparing to the
standard grid.

To confirm DNA amplification, a second PCR was
conducted with primers b-globin-PCO3 and b-globin-
PCO5.

Immunohistochemistry
Immunohistochemical studies were performed with

the automated immunohistochemical system Autostainer
Link 48 (Dako Co, Carpinteria, CA). p16INK4a was
detected using the CINtec histology kit (clone E6H4, mtm
Laboratories, Heidelberg, Germany), following the man-
ufacturer’s protocol. In each series a negative control, as
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well as a positive control consisting of a CIN3, were
included. Staining was scored as negative, focal, or diffuse
on the basis of nuclear and/or cytoplasmic staining. Cases
with complete absence of p16INK4a staining were defined
as negative. The immunostaining was scored as focal
when either discontinuous staining of isolated basal cells,
or any type of staining in superficial and/or suprabasal
layers, were detected. Diffuse staining was defined as
continuous staining of the basal and suprabasal cells in an
area, independently of whether superficial cells of the
squamous epithelium were stained or not.16 p53 was
detected with the monoclonal antibody DO-7 (Dako). In
each series, a positive control consisting of an endometrial
serous papillary carcinoma for p53 was included. The
percentage of positive basal cells (labeling index, p53 LI)
was obtained after counting 200 consecutive basal cells in
the lesion. The pattern of positivity was also evaluated by
recording the location of the positive cells in the levels of
the epidermis. The term ‘‘suprabasillar extension’’ was
used when p53-positive cells were found in both the basal
layer and in higher layers of the epidermis.36

RESULTS
The study involved 127 invSCC of the vulva in

which available skin surrounding or overlying the
invSCCV 1 cm away from the invasive carcinoma was
present. A negative result for HPV was detected in 110
out of the 127 tumors (8.7%). VIN was identified in 51
out of 110 cases (46.4%) of HPV-negative invSCC. In 4 of
these 51 cases (7.8%), the VIN lesions showed basaloid
morphology, whereas in the remaining 47 cases the VIN
was of simplex (differentiated) type. A summary of the
clinical and pathologic features of these 4 patients is
presented in Table 1.

Pathologic Features
The lesions were characterized by a diffuse replace-

ment of the whole epidermis by a homogeneous popula-
tion of small, ‘‘undifferentiated’’ keratinocytes with
scanty cytoplasm extending throughout the entire thick-
ness of the epidermis, showing no or only minimal
maturation in superficial layers (Fig. 1A).

The epidermis was thickened and had a paraker-
atotic surface reaction, but did not exhibit a papilloma-
tous surface. No superficial koilocytotic cells were
observed. The rete ridges were often elongated and
markedly enlarged and coalescent (Fig. 1B). The cells
were small, with scant cytoplasm, and had large vesicular
nuclei, usually with visible nucleoli (Fig. 1C). The atypia
was in all cases moderate to severe, and striking nuclear
pleomorphism with multinucleation (Fig. 1D), dysker-
atosis, and corp ronds were focally detected in 3/4 cases.
Mitotic figures were frequent and mitoses also extended
into the upper levels of the epidermis. Intercellular
bridges were not evident. A chronic inflammatory cell
infiltrate, predominantly lymphocytes and plasma cells,
was present in the underlying or adjacent papillary dermis
in all cases. Intraepidermal migration of lymphocytes into

the basilar areas was seen in 3/4 cases (Fig. 1B). In 1 case,
focal ulceration was evident.

In 3/4 cases (75%) areas of conventional differ-
entiated (simplex) VIN with atypia of the basal layer with
high degree of cellular differentiation in superficial layers
and absence of widespread architectural disarray were
detected.

Concurrent invSCC were of conventional keratiniz-
ing type in 3/4 (75%) cases and basaloid in 1 case.
Squamous hyperplasia was present in the adjacent
epidermis in 2 patients and LS was present in 1 woman
(Table 1).

p53 and p16IN4a Analysis
All 4 cases were strongly positive for p53 both in the

VIN lesions and in the invSCCV (Fig. 2A). In all VIN
lesions, the LI ranged from 60% to 80%. All lesions had
p53-positive basal cells. p53-positive cells also extended
above the basal layer (suprabasilar extension). In
contrast, p53 immunostaining of non-neoplastic epider-
mal alterations adjacent to VIN ranged from 0% to 15%.

Immunohistochemical staining for p16INK4a was
completely negative in all cases in the areas of VIN (Fig.
2B), in the invSCCV, and in normal skin. One case
showed focal suprabasilar positivity in the VIN and in the
normal skin, with negative staining in the invSCC.

HPV DNA Analysis
All VIN lesions as well as their associated invSCCV

were negative by PCR for HPV types 6, 11, 16, 18, 31, 33,
34, 35, 39, 40, 42, 43, 44, 45, 51, 52, 53, 54, 56, 58, 59, 66,
68, 70, and 74.

Clinical Features
Median age of the patients was 61.0 years (range,

45-76 y) and 3/4 patients were postmenopausal. None of
the patients had synchronous or metachronous tumors of
the lower genital tract.

In 3 cases, the lesions were described as multifocal
reddish discoloration with a roughened surface or were
raised slightly from the adjacent skin surface (Fig. 3). In
one of the patients, no VIN lesions were clinically
identified. None of the patients had a documented history
of cigarette smoking.

DISCUSSION
We have presented in this report, a subset of VIN

lesions with histologic characteristics indistinguishable
from classic VIN which are, however, associated with
HPV-negative invSCCV and share the epidemiologic,
clinical, and immunohistochemical characteristics with
simple (differentiated) VIN. This histologic pattern was
infrequent as it was identified only in 4 cases out of a
series of 51 cases of VIN lesions associated with HPV-
negative invSCC (7.8%). To the best of our knowledge,
this pattern has not been previously reported, although in
a previous paper on invSCCV we illustrated 1 such case.29

The lesions presented in this report were histologi-
cally obvious, having all the hallmarks of a high-grade
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dysplasia or CIS with marked architectural disorganiza-
tion, marked nuclear atypia, high nuclear-to-cytoplasm
ratios, and numerous normal and abnormal mitotic
figures at all levels of the epidermis or mucosal
epithelium. This is in contrast with the subtle lesions of
typical simplex VIN, which are frequently underdiag-
nosed and mistaken for squamous cell hyperplasia.5,8,20,30

In all lesions, the diffuse replacement of the whole
epidermis by a homogeneous population of small,

‘‘undifferentiated’’ keratinocytes with scanty cytoplasm
extending throughout the entire thickness of the epider-
mis, showing no or only minimal maturation in superficial
layers, closely simulated the lesions of the basaloid
variant of classic VIN.8 Grossly the lesions were similar
as well to the lesions of ‘‘classic’’ VIN with elevated red
plaques, instead of the less discrete, less bulky lesions of
‘‘simplex’’ VIN.34 Thus, in all cases the histologic and the
gross appearance of the lesions strongly suggested the

FIGURE 1. A, Simplex vulvar intraepithelial neoplasia, grade 3 of basaloid type. Diffuse replacement of the whole epidermis by a
homogeneous population of small, ‘‘undifferentiated’’ keratinocytes with scanty cytoplasm extending throughout the entire
thickness of the epidermis, showing no or only minimal maturation in superficial layers. Normal vulvar squamous epithelium is
present on the left. B, The epidermis is thickened and shows a parakeratotic surface reaction. The rete ridges are elongated and
markedly enlarged and coalescent. C, Small cells, with scant cytoplasm, showing large vesicular nuclei, with visible nucleoli. D,
Moderate to severe atypia, with nuclear pleomorphism, multinucleation, and dyskeratosis.

TABLE 1. Age, Associated Lesions, and Histologic Type of Concurrent Invasive Carcinoma in the Patients With Basaloid Simplex
Vulvar Intraepithelial Neoplasia

Age Associated Lesion Invasive Carcinoma Grade

Case 1 60 Lichen sclerosus Squamous cell hyperplasia Basaloid 3
Case 2 62 No Keratinizing 3
Case 3 76 Squamous cell hyperplasia Keratinizing 3
Case 4 45 Squamous cell hyperplasia Keratinizing 2
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diagnosis of classic or ‘‘undifferentiated’’ VIN. In
contrast, in all cases, virologic, clinical, epidemiologic,
as well as histologic evidence clearly indicate that the
lesions represent indeed an unusual variant of simplex/
differentiated VIN with basaloid morphology.

In none of the reported cases could HPV sequences
be detected either in the VIN, or in the associated
invSCCV. The mean HPV positivity in several series of
VIN, most of them including mainly cases of classic VIN
is 85%7,9,10,31–33 and in the largest study including only
classic VIN 100% of the lesions were positive.7 In
contrast, lesions of simplex or differentiated VIN have
been found to be almost constantly negative for
HPV.2,6,36 Thus, the absence of HPV sequences in our
cases indicates that, although histologically similar, differ
etiologically from classic VIN.

Several additional histologic features strongly sup-
port as well that the cases presented herein are indeed
variants of simplex VIN. The invSCCV associated with
our cases were of conventional keratinizing type in 3 out
of 4 tumors, the most frequent histologic type of the

carcinomas in the HPV-negative pathway.5,8,29,34 In one
of the cases there was a basaloid invSCC, the most
common variant associated with classic, HPV-positive
VIN. A second evidence is the frequent coexistence of LS
and squamous cell hyperplasia in percentages similar to
those reported in most series of HPV-negative
invSCCV.3,11,17,29 Finally, in 3 cases, areas of typical
simplex VIN were detected.

Immunohistochemical studies also supported the
relationship of the lesions with HPV-negative simplex
VIN. In our study, we documented overexpression of p53
protein in all cases. In all cases, there was strong, diffuse
immunostaining of the basilar cells with very high LIs
coupled with suprabasilar extension of p53-positive cells.
The positively stained areas of simplex VIN often
delineated them sharply from the adjacent, uninvolved
epidermis and from areas of squamous hyperplasia and
LS. These non-neoplastic lesions had significantly lower
p53 LIs, generally with weak staining of the basal cells,
and lacked suprabasilar extension of p53-positive cells.
This pattern of p53 immunoreactivity has proven to be
helpful in the diagnosis of simplex VIN, whereas most
cases of classic VIN are negative.15,23,28,36

On the contrary, p16INK4a was completely negative
in all cases. Only 1 case in our series showed focal
suprabasilar positivity that is regarded as a negative
result. In recent years, immunohistochemical expression
of p16INK4a has been proposed as a biomarker that would
allow unambiguous identification of truly dysplastic and
neoplastic cells in the uterine cervix.12,22 The relationship
between overexpression of p16INK4a and HPV-related
premalignant and malignant lesions has also been shown
in other settings such as the vulva,28,29 penis,25 anus,18

tonsil,14 and rinosinusal cavities.4 p16INK4a overexpres-
sion has been found in almost all cases of classic VIN and,
whereas it is consistently negative in lesions of differ-
entiated VIN.26–28

FIGURE 2. Simplex vulvar intraepithelial neoplasia, grade 3 of
basaloid type. A, Strong positive staining for p53 in the basal
cells with extension above the basal layer (suprabasilar
extension). B, Negative immunohistochemical staining for
p16INK4a.

FIGURE 3. Gross appearance of simplex vulvar intraepithelial
neoplasia, grade 3 of basaloid type. Focal reddish discoloration
with a roughened surface.
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Some clinical and epidemiologic data provided
further support indicating the close relationship of the
lesions reported with simplex VIN. Classic VIN has a
predilection for relatively young women, often in their 30s
and 40s. In contrast, simplex VIN occurs characteristi-
cally in postmenopausal women.5,8,34,36 The median age
of our 4 patients was 61 years, similar to that recorded by
Abell1 and Yang and Hart,36 and 3/4 patients in our series
were postmenopausal. This is more than 2 decades older
than patients with classic VIN. Cigarette smoking has
been reported in approximately 60% to 80% of patients
with classic VIN.19,34 Although our series included only
4 patients, none of them had a documented history of
cigarette smoking. Finally, multicentric intraepithelial or
invasive squamous neoplasia of the lower genital tract is
very common in patients with HPV-positive classic VIN.
Previous, concomitant or subsequent history of tumors or
premalignant lesions of the cervix, vagina, and/or anus
has been reported in up to 71% of these patients.7,33 None
of the patients had synchronous or metachronous tumors
of the lower genital tract.

In conclusion, our study indicates that simplex,
HPV-negative VIN may occasionally have basaloid
morphology. The awareness of this peculiar morphologic
pattern may help in the accurate classification of VIN
lesions and invSCCV in terms of their relationship with
HPV. Immunostaining for p16INK4a and p53 protein may
be helpful in the adequate classification of these lesions
and the differential diagnosis with classic, HPV-positive
basaloid VIN. The appropriate classification of these
cases as simplex VIN may be clinically relevant, as
simplex VIN is considered to be more aggressive and is
more likely to be associated with invasion than classic
type VIN, which has little propensity to invade and is
treated conservatively.8,21,36
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