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Abstract

Background: The value of hospital registries for describing treatment and survival outcomes for vulval cancer was
investigated. Hospital registry data from four major public hospitals in 1984-2016 were used because population-
based data lacked required treatment and outcomes data. Unlike population registries, the hospital registries had

recorded FIGO stage, grade and treatment.

Methods: Unadjusted and adjusted disease-specific survival and multiple logistic regression were used. Disease-
specific survivals were explored using Kaplan-Meier product-limit estimates. Hazards ratios (HRs) were obtained from
proportional hazards regression for 1984-1999 and 2000-2016. Repeat analyses were undertaken using competing
risk regression.

Results: Five-year disease-specific survival was 70%, broadly equivalent to the five-year relative survivals reported
for Australia overall (70%), the United Kingdom (70%), USA (72%), Holland (70%), and Germany (Munich) (68%).
Unadjusted five-year survival tended to be lower for cancers diagnosed in 2000-2016 than 1984-1999, consistent
with survival trends reported for the USA and Canada, but higher for 2000-2016 than 1984-1999 after adjusting
for stage and other covariates, although differences were small and did not approach statistical significance

(p 2 0.40). Surgery was provided as part of the primary course of treatment for 94% of patients and radiotherapy
for 26%, whereas chemotherapy was provided for only 6%. Less extensive surgical procedures applied in 2000-2016
than 1984-1999 and the use of chemotherapy increased over these periods. Surgery was more common for early FIGO
stages, and radiotherapy for later stages with a peak for stage Ill. Differences in treatment by surgery and radiotherapy
were not found by geographic measures of remoteness and socioeconomic status in adjusted analyses, suggesting
equity in service delivery.

Conclusions: The data illustrate the complementary value of hospital-registry data to population-registry data for
informing local providers and health administrations of trends in management and outcomes, in this instance for a
comparatively rare cancer that is under-represented in trials and under-reported in national statistics. Hospital registries
can fill an evidence gap when clinical data are lacking in population-based registries.
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Background

Cancers of the vulva are comparatively rare and receive
less attention in Australian statistical reports than other
gynaecological cancers [1, 2]. Numbers of vulval cancers
diagnosed annually in Australia approximated 264 in
2003-08, with about nine in 10 of them being squamous
cell carcinomas (83%) and adenocarcinomas (9%), and
half affecting women aged 70 years or more [1, 3].
Five-year relative survival in Australia is 70%, which is
equivalent to corresponding survival estimates of be-
tween 68 and 72% for England, the USA, Holland [3-6],
and Germany (Munich) [7, 8].

Predictably, survival from vulval cancer is strongly re-
lated to stage at diagnosis, with USA Surveillance, Epi-
demiology, and End Results (SEER) data showing a
five-year relative survival of 86% for local spread, 57%
for regional spread, and 17% when distant metastases
are found at diagnosis [9]. Monitoring treatment of vulval
cancers and survival outcomes by stage at diagnosis has
been restricted in Australia by a lack of population-based
data on stage and treatment in national datasets [10]. This
deficiency limits comparisons of treatment with recom-
mended practice. Corresponding data gaps are now being
addressed at a population level in Australia for leading
cancer sites, but not for vulval cancers [10]. Treatment
and risk-adjusted survival data are also lacking in most
local clinical settings, which reduces opportunities for
local evaluation [10].

Recent reports from the United States and Canada indi-
cate secular reductions in survival from squamous cell
carcinomas of the vulva across a broad age range [4]. The
reasons are not known although reference was made in
these countries and Germany (Munich Registry) to a
change in therapy towards multimodal therapies and more
conservative surgery [8, 9]. By comparison, stable survival
has been reported for Holland and increases for England
and Norway [6, 11, 12]. Investigating reasons for these dif-
ferences requires data of greater clinical detail than rou-
tinely available in population-based cancer registries.

This report presents hospital-registry data from four
major hospitals in South Australia (one of eight Australian
states/territories) [13]. The data are collected to provide
local services and administrations with a health-system
perspective of treatment and survival by patient and
tumour descriptors. The data include stage and treatment,
which are complementary to population-based registry
data in Australia [13].

A previous benchmark study at these hospitals in
1984-1998 indicated that vulval cancers were mostly
treated by surgery, with less than a quarter having radio-
therapy and only about one in 50 having systemic ther-
apy [13]. Our hypothesis, based on treatment guidelines
[14], is that a trend towards less extensive surgery and
increased use of adjuvant therapies has occurred. While
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the international evidence on survival trends is mixed,
[4, 6-8, 11, 12] the potential for a decrease in survival
and a trend towards less extensive surgery will be ex-
plored, as reported for Canada and the USA [4, 7, 8].

Another aim is to assess the value of hospital-registry
data for summarising trends over time in local health-ser-
vice treatment and outcomes for a comparatively rare can-
cer. The study included 383 invasive cancers of the vulva
diagnosed at our four study hospitals in 1984—-2016. Al-
though not population-based, data for these hospitals are
of direct interest to local hospital services and health ad-
ministrations [10, 13].

Methods

Operations of the South Australian Clinical Cancer Registry
(SACCR) have been described in SA Cancer Registry re-
ports [13]. Research ethics approval for this study was pro-
vided by the South Australian Human Research Ethics
Committee. The SACCR is authorised under Section 64,
Part 7 of the South Australian Health Care Act (2008) to
support the quality assurance of cancer services [15].

Postcode of residence was registered to indicate: (1)
socio-economic quartile, using the Socio-Economic In-
dexes for Areas (SEIFA) Index of Relative Socioeconomic
Disadvantage; and (2) geographic remoteness (classified as
metropolitan, regional and remote) [16, 17]. These vari-
ables were chosen to investigate and adjust for potential
confounding from socio-demographic associations with
treatment and survival.

Person characteristics analysed included: age at diag-
nosis (broadly categorized due to small numbers as < 50,
50-69, 70-79 and 80+ years); SEIFA index of relative so-
cioeconomic disadvantage (4 ordinal categories); and
geographic remoteness (3 ordinal categories). Tumour
characteristics (i.e., histology type, International Feder-
ation of Gynecology and Obstetrics (FIGO) stage and
differentiation) were classified as shown in Table 1 [13].
FIGO staging criteria recommended in 2009 were used
throughout to achieve a consistent series [18]. Staging
was limited to the four major stage categories due to
small numbers.

Primary site was coded using the C51 code of the Inter-
national Classification of Diseases for Oncology (ICD-O
Version 3). More detailed coding by vulval sub-site was
not available. Histology types were extracted using
ICD-0O-3 morphology codes. They comprised squamous
cell carcinomas (all but 11%) and adenocarcinomas,
basal cell lesions, and other and unspecified histology
types, which were broadly classified as squamous cell
carcinomas and “other” for this study due to small
numbers. Melanomas and sarcomas were excluded.

First-round treatment was defined in this study as the
range of initial treatment following diagnosis. It gener-
ally took place within a 6-12-month period and was
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Table 1 % case survival from cancer of the vulva by period post-diagnosis; South Australian major public hospitals, 1984-2016

diagnoses®
Number of cases Surv 1 yr Surv 2 yr Surv 5 yr Surv 10 yr Surv 20 yr p value** Hazard ratio®
(95% CLs) -adjusted
All (n=383) 84.1 75.7 70.0 61.5 553
Age at diagnosis (yrs.):
<50 (n=56) 96.4 91.1 91.1 82.8 756 p <0.001 1.00
50-69 (n=100) 86.6 83.5 774 65.6 57.6 2.10 (1.06,4.17)
70-79 (n=113) 820 66.6 59.1 519 450 3.14 (1,65, 6.00)
80+ (n=114) 77.8 70.5 63.6 56.1 526 225 (1.16, 4.40)
FIGO stage:
[ (n=167) 94.5 92.0 858 77.7 70.1 p <0.001 1.00
Il (n=103) 92.2 81.5 716 614 555 1.62 (1.04, 2.53)
Il (n=68) 683 435 418 34.1 289 3.89 (247, 6.13)
IV (n=29) 276 276 276 276 - 7.29 (3.94, 13.49)
(Unknown (n=16)) (93.8) (93.8) (93.8) (76.7) (68.2) (1.06 (0.37, 3.09))
Differentiation:
Well (n=102) 93.1 86.1 79.9 69.9 60.3 p <0.001 1.00
Moderate (n=136) 84.1 74.8 70.1 62.5 56.2 0.80 (0.51, 1.25)
Poorly/undifferentiated (n = 75) 69.1 54.0 469 419 40.1 1.71 (1.06, 2.76)
(Unknown (n=70) (86.8) (85.3) (79.8) (66.8) (63.6) (0.94 (051, 1.71))
Histology:
Squamous cell carcinoma (n = 341) 85.1 76.0 69.8 61.1 55.1 p=0955 1.00
Other (n=42) 759 734 709 64.1 574 0.69 (040, 1.21)
Socioeconomic (SEIFA):
Low (n=138) 84.5 76.8 743 66.7 59.2 p=0.684 1.00
Low/med (n=75) 87.7 80.8 73.7 555 55.5 1.25(0.78, 2.02)
Med/high (n=77) 88.1 774 68.7 58.7 532 1.19 (0.76, 1.88)
High (n=93) 774 68.7 61.8 61.8 520 1.14 (0.73, 1.76)
Geographic remoteness:
Low (n=314) 835 750 69.1 60.8 550 p=0534 1.00
Moderate (n =45) 86.0 76.5 76.5 704 62.8 1.00 (0.56, 1.79)
High (n=24) 87.5 833 70.1 56.1 48.1 140 (0.76, 2.59)
Diagnostic period (calendar years.):
1984-99 (n=199) 83.9 764 719 63.3 56.7 p=0.498 1.00
2000-16 (n=184) 84.6 749 67.6 593 - 0.88 (061, 1.27)

**Derived from unadjusted Cox proportional hazards regression
?Kaplan-Meier product-limit disease-specific estimates; date of censoring of live cases - Dec 31, 2016

PDerived from Cox proportional hazards regression, adjusting for other variables in the Table

classified according to treatment by surgery (excluding
procedures for diagnostic purposes only), radiotherapy
and chemotherapy. Surgery type was classified using the
USA Facility Oncology Registry Data Standards Facility
Oncology Registry Data Standards (FORDS) classifica-
tion as local excision (codes 22 & 27), hemi-vulvectomy
(code 30), vulvectomy (+/- removal of inguinal lymph
nodes) (code 40), or more radical excision (code 60).

Death data were extracted from the South Australian
population-based cancer registry which used official death
files, and for deaths occurring outside of South Australia,
the National Death Index at the Australian Institute of
Health and Welfare, as data sources [13]. Underlying
causes-of-death were corrected when clinical data avail-
able to the registry indicated this to be appropriate [13].
The extent of loss to follow-up of deaths has been checked
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on many occasions through active tracing and comparison
with external case series, and found to be minimal, with
little effect on calculated survivals [13, 17, 19].

Disease-specific survival was calculated using Kaplan-
Meier product-limit estimates, with a censoring of live pa-
tients on December 31st, 2016 [20, 21]. This method was
preferred to relative survival because risks of deaths from
competing causes could not be assumed to be equiva-
lent to population norms (an underlying assumption
for relative survival) due to the referral of high-risk pa-
tients (including those with extensive co-morbidity) to
the referral centres covered by the SACCR [13].

Population-based data have shown disease-specific sur-
vival, based on South Australian registry coding, to be a
good proxy for relative survival in many studies [13, 17].
This local validation is important because cause-specific
survival can be vulnerable to variations in cause-of-death
coding [22].

Cox proportional hazards regression was used to ana-
lyse differences in disease-specific survival by socio-
demographic and clinical characteristics in a multivariable
context, using the same follow-up period and censoring
rules as for the Kaplan-Meier analyses [20, 21]. Assump-
tions underlying Cox regression analyses, including
proportionality and lack of co-linearity, were tested
and found to be met. When competing risk regression
was substituted for disease-specific Cox proportional
hazards regression, the results were similar [data not
shown] [20, 21].

First-round treatment was analysed by person and
tumour characteristic using the Pearson chi-square stat-
istic, Mann-Whitney U Test or Spearman rank correl-
ation, depending on whether variables were distributed
on binary, nominal or ordinal scales [20, 21]. Multiple
logistic regression analyses were also used to check for
confounding, effect modification and clustering by treat-
ment centre [20, 21], but did not show statistically sig-
nificant effects [20].

Results
Descriptive
The study included 383 vulval cancers, 228 (60%) of
them diagnosed in patients aged 70 years or more. Most
were squamous cell carcinomas (89.0%), with the others
comprising adenocarcinomas, basal cell lesions or can-
cers of unspecified histology type.

FIGO stage was recorded for 96%, comprising: stage
I - 46%; stage II - 28%; stage III - 19%; and stage IV -
8%. Stage varied by age at diagnosis (p =0.005), with
the percentage classified as stage III or IV increasing
from 15% for <50 years to 26% for 50—-69 years and
30% for 70+ years. There was also a difference in stage
by diagnostic period with the percentage classified as
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stage III or IV increasing from 20% in 1984—1999 to
33% in 2000-2016 (p = 0.005).

Survival

Unadjusted

Disease-specific survival was 70% at five years and 62%
at 10 years from diagnosis in 1984-2016 (Table 1).
There was a marked reduction in survival with: (1) in-
creasing stage (p <0.001), with five-year survival redu-
cing from 86% for stage I to 28% for stage IV; (2) higher
tumour grade (p < 0.001), with five-year survival ranging
from 80% for well differentiated to 47% for poorly and
undifferentiated lesions; and (3) older age at diagnosis
(p <0.001), with the five-year survival ranging from 91%
for <50 years to 59% for 70-79 years and 64% for 80+
years. Survival did not vary between squamous cell car-
cinomas and other histology types combined (p = 0.955),
the five-year figure being 70% and 71% respectively.
While five-year survival tended to be lower for cases di-
agnosed in 2000-2016 than 1984—-1999 at 68% and 72%
respectively, the difference did not approach statistical
significance (p =0.498). No difference in survival was
observed by residential area, classified by geographic
remoteness (p = 0.534) or relative socioeconomic disad-
vantage (p = 0.684).

Adjusted

Multiple logistic regression analysis confirmed a lower
survival with: (1) higher stage - hazards ratio (95% confi-
dence limits) increasing to 7.29 (3.94, 13.49) for stage IV
compared with stage I; (2) higher grade - hazards ratio
increasing to 1.71 (1.06, 2.76) for poorly or undifferenti-
ated lesions compared with the well differentiated; and
(3) older age at diagnosis - hazards ratio increasing to
3.14 (1.65, 6.00) for 70-79 years and 2.25 (1.16, 4.40) for
80+ years compared with <50 years) (Table 1). A lower
risk of death applied to patients diagnosed in 2000-2016
than 1984-1999 after adjusting for the other variables
shown in Table 1, but the reduction in hazards ratio to
0.88 (0.61, 1.27) was not statistically significant (p = 0.239).
Neither the geographic measure of remoteness nor socio-
economic status showed consistent survival gradients, and
confidence intervals overlapped (Table 1). The elevated
hazards ratio for highly remote areas of 1.40 (0.76, 2.59)
was based on only 24 cases.

Any treatment

Unadjusted

Overall, 98% of patients were recorded to have received
some treatment for their cancer (i.e., surgery, radiotherapy
and/or chemotherapy). The distribution by treatment
combination was: surgery only — 72%; surgery and radio-
therapy — 16%; radiotherapy only — 4%; surgery, radiother-
apy and chemotherapy — 5%; and other (radiotherapy &
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chemotherapy or chemotherapy alone) — 1%; and no treat-
ment — 2%. Treatment patterns varied between 1984 and
1999 and 2000-2016 (p = 0.001), with a reduced propor-
tion in 2000-2016 having surgery only and a higher pro-
portion having combination surgery, radiotherapy and
chemotherapy or, less so, radiotherapy and chemotherapy.

The proportion having any treatment did not vary
by: age (p = 0.140), ranging from 99% for ages < 70 years
to 96% for patients aged 80+ years; grade (p = 0.368);
histology type (p = 0.560); diagnostic period (p = 0.124);
or residential area classified by geographic remote-
ness (p=0.417). Borderline differences applied to: stage
(p=0.052), with the proportion having any treatment de-
creasing from 99% for stages I and II to 96% for stages III
and IV; and socioeconomic status (p =0.061), with the
proportion having treatment being 100% for low and 97%
for each other category.

Adjusted

Adjusted analysis, including all variables in Table 1 as
predictors of treatment, did not show statistically signifi-
cant differences in proportions receiving any treatment
by: age; stage; grade; histology type; geographic measures
of socioeconomic status or remoteness, or diagnostic
period (p >0.200) (note: although a downward trend in
odds of treatment (OR) was suggested for higher stage
(OR 0.94 for stage 11, 0.19 for stage III, and 0.39 for stage
IV compared with the stage I reference category).

Surgery

Unadjusted

Approximately 94% of patients had some type of surgical
treatment (Table 2). The proportion decreased with: (1)
increasing stage (p <0.001) from 98% for stage I to 79%
for stage IV; (2) higher tumour grade (p = 0.002), decreas-
ing from 99% for well differentiated to 91% for the poorly
and undifferentiated lesions; and (3) higher socioeconomic
status (p = 0.021), decreasing from 96% for low to 88% for
high. Age at diagnosis, histology type, geographic remote-
ness, and diagnostic period were not associated with the
proportion having surgery (p > 0.165).

Surgery type was recorded for 90% of surgical cases,
indicating that 25% had a local excision, 31% a hemi-vul-
vectomy, 17% a total vulvectomy, and 27% a more rad-
ical excision. There was a difference by diagnostic period
(p <0.001), with the proportion having total vulvectomy
or a more radical procedure reducing from 49% for
1984-1999 to 37% for 2000-2016. Differences in sur-
gery type were not found by age (p =0.806) or stage
(p=0.225).

Adjusted
Multivariable analysis confirmed the lower odds ratios
for having surgery of some type with: (1) increasing
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stage - OR reducing to 0.11 (0.02, 0.53) for stage IV
compared with stage I; and (2) higher grade - OR redu-
cing to 0.22 (0.02, 0.53) for poorly and undifferentiated
compared with well differentiated lesions (Table 2). Dif-
ferences were not indicated by age, histology type, diag-
nostic period or residential area classified by remoteness
(p=0.150). The adjusted analysis confirmed that the odds
of surgery were lower for high than low socioeconomic
areas, but the odds ratio was 0.33 (0.10—1.13) which was
not statistically significant (p > 0.05).

Radiotherapy

Unadjusted

Radiotherapy was used in the treatment of 26% of these
cancers. The proportion having radiotherapy increased
with: more advanced stage (p < 0.001), from 7% for stage
I to 64% for stages III and IV; higher grade (p =0.001),
with the proportion ranging from 12% for well differen-
tiated to 43% for poorly and undifferentiated lesions;
and diagnostic period (p =0.015), with a proportion of
21% for 1984—99 and 32% for 2000—16 (Table 3). Differ-
ences were not observed by age at diagnosis, histology
type or residential area classified by socioeconomic sta-
tus or remoteness (p > 0.098).

Adjusted

Multivariable analysis indicated lower odds ratios of radio-
therapy with increasing age (OR decreasing to 0.18 (0.06,
0.48) for 80+ years compared with <40 years) (Table 3).
Increasing odds were indicated for: more advanced stage,
with an OR of 32.11 (13.24, 77.85) for stage III and 25.37
(8.54, 75.37) for stage IV compared with stage I; and
higher grade, with an OR of 2.67 (1.06, 6.68) for poorly
and undifferentiated lesions compared with the well differ-
entiated. Differences were not observed by histology type,
diagnostic period, or geographic measures of remoteness
or socioeconomic disadvantage (p > 0.278) (Table 3).

Chemotherapy

Unadjusted

Only 6% of patients received systemic therapy, with this
percentage reducing with increasing age (p <0.001) and
increasing with more advanced stage (p = 0.002) (Table 4).
A greater use of chemotherapy applied in 2000-2016 than
1984-1999 (p <0.001). Differences were not indicated
by grade, histology, or geographic area classified by so-
cioeconomic status or remoteness (p =0.080). During
1984-1999, chemotherapy protocols where not gener-
ally recorded. In 2000-2016, protocols were reported
for 85%, all of them involving cisplatin which was pro-
vided together with radiotherapy.
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Table 2 % cancers of the vulva treated by surgery (and odds ratios for surgery) as part of the primary course of treatment;

Australian major public hospitals, 1984-2016 diagnoses

Number of cases Surgery (%)

p value*

Odds ratios? - adjusted (95% Cls)

Mann-Whitney or Fisher Exact Test

All (n=383) 93.7 - -
Age at diagnosis (yrs.):

<50 (n=56) 98.2 MW p=0452 1.00

50-69 (n=100) 91.0 0.28 (0.03, 2.58)

70-79 (n=113) 95.6 0.64 (0.06, 6.38)

80+ (n=114) 92.1 0.30 (0.03, 2.77)
FIGO stage:

I (n=167) 98.2 MW p =< 0.001 (excluding UK) 1.00

I (n=103) 97.1 0.70 (0.13, 3.87)

Il (n=68) 83.8 0.13 (0.03, 0.53)

IV (n=29) 793 0.11 (0.02, 0.53)

(Unknown (n=16)) (93.8) (0.76 (0.07, 8.87))
Differentiation:

Well (n=102) 99.0 MW p =0.002 (excluding UK) 1.00

Moderate (n=136) 94.1 0.25 (0.03, 2.28)

Poorly/undifferentiated (n = 75) 90.7 0.22 (0.02, 0.53)

(Unknown (n=70) (88.6) (0.13 (0.01, 1.28))
Histology:

Squamous cell carcinoma (n = 341) 94.4 FET p=0.165 1.00

Other (n=42) 88.1 059 (0.16, 2.13)
Socioeconomic (SEIFA):

Low (n=138) 96.4 MW p=0.021 1.00

Low/med (n=75) 94.7 0.58 (0.13, 2.64)

Med/high (n=77) 94.8 0.69 (0.15, 3.05)

High (n=93) 88.2 0.33 (0.10, 1.13)
Geographic remoteness:

Low (n=314) 936 MW p =0.757 1.00

Moderate (n = 45) 91.1 0.35 (0.09, 1.40)

High (n=24) 100.0 0.00 (0.00, 3.26)
Diagnostic period (calendar years.):

1984-99 (n=199) 95.5 FET p=0.205 1.00

2000-16 (n=184) 91.8 0.79 (0.28, 2.20)

*Derived from Mann-Whitney U Test (ordinal) or Fisher Exact Test (binary)

?Derived from multiple logistic regression, adjusting for other variables in the Table

Adjusted

Adjusted analyses confirmed: the lower odds of
chemotherapy for patients aged 70-79 and 80+ years
compared with <40 years as the reference; and the
higher odds of chemotherapy for stages III and IV
than the stage I reference, and for the 2000-2016
than 1984-1999 (Table 4). Higher odds of chemother-
apy were also indicated for highly remote than metro-
politan residential areas (OR 10.72 (1.32, 87.37)) and
potentially,  for  high  compared with low

socioeconomic areas (OR 4.97 (1.00, 24.87). Differ-
ences were not indicated by histology type or grade
(Table 4).

Discussion

The five-year survival of 70% for vulval cancer in this
study was the same as the 70% relative survival estimate
for Australia overall for 1982—-2010 and broadly equiva-
lent to the corresponding 71% for the USA (SEER data,
2009-13), 70% for Holland, 70% for the United
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Table 3 % cancers of the vulva having radiotherapy (and odds ratios for radiotherapy) as part of the primary course of treatment;

Australian major public hospitals, 1984-2016 diagnoses

Number of cases Radiotherapy (%)

p value*

Odds ratios? - adjusted (95% Cls)

Mann-Whitney or Pearson Chi-square

All (n=383) 264 - -
Age at diagnosis (yrs.):

<50 (n=56) 304 MW p =0.098 1.00

50-69 (n=100) 250 041 (0.16, 1.06)

70-79 (n=113) 354 0.70 (0.28, 1.75)

80+ (n=114) 16.7 0.18 (0.06, 048)
FIGO stage:

I (n=167) 72 MW p < 0.001 (excluding UK) 1.00

I (n=103) 243 597 (260, 13.72)

Il (n=68) 66.2 32,11 (13.24, 77.85)

IV (n=29) 586 2537 (8.54, 75.37)

(Unknown (n=16)) (12.5) (1.81 (0.33, 10.05))
Differentiation:

Well (n=102) 11.8 MW p =0.001 (excluding UK) 1.00

Moderate (n=136) 287 1.87 (0.81, 433)

Poorly/undifferentiated (n = 75) 427 2.67 (1.06, 6.68)

(Unknown) (n = 70) (25.7) (2.18 (0.80, 5.98))
Histology:

Squamous cell carcinoma (n = 341) 264 p =0978 1.00

Other (n=42) 26.2 0.87 (032, 2.36)
Socioeconomic (SEIFA):

Low (n=138) 268 MW p =0.565 1.00

Low/med (n=75) 17.3 0.63 (0.25, 1.56)

Med/high (n=77) 325 1.60 (0.74, 345)

High (n=93) 280 0.77 (0.36, 1.64)
Geographic remoteness:

Low (n=314) 255 MW p =0.380 1.00

Moderate (n =45) 289 229 (0.53, 3.13)

High (n=24) 333 1.38 (044, 4.36)
Diagnostic period (calendar years.):

1984-99 (n=199) 21.1 p=0.015 1.00

2000-16 (n=184) 321 1.72 (0.93, 3.15)

*Derived from Mann-Whitney (ordinal) or Pearson chi-square (1d.f) (binary)

?Derived from multiple logistic regression, adjusting for other variables in the Table

Kingdom, and 68% reported by the Munich Cancer
Registry [3, 4, 6-8, 11].

Survival by stage was also similar to international
comparators, as shown by SEER staging. Compared
with the USA (2007-13), in our study five-year sur-
vival was: for local disease (FIGO stage I), the same
at 86% for the USA; and for regional spread (FIGO
stages II & III), similar at 60% compared with 57%;
but for distant disease (FIGO stage IV), higher at
28% Vs 17% in the USA [9]. The better result for

stage IV in this study is reassuring, but interpret-
ation should be cautious due to the potential for
artificial effects. While gains in chemotherapy or
other treatments may have contributed, the potential
for measurement effects from stage shift due to the
use of more sensitive diagnostic technologies or from
variations in registry methodology cannot be
discounted.

Survival was relatively stable across 1984—2016. While
the unadjusted five-year estimate for 2000-2016 was
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Table 4 % cancers of the vulva having chemotherapy (and odds ratios for chemotherapy) as part of the primary course of

treatment; Australian major public hospitals, 1984-2016 diagnoses

Number of cases Systemic therapy (%)

p value* Odds ratios? adjusted (95% Cls)

Mann-Whitney or Fisher Exact Test

All (n=383) 6.0
Age at diagnosis (yrs.):
<50 (n=56) 14.3
50-69 (n=100) 80
70-79 (n=113) 6.2
80+ (n=114) 0.0
FIGO stage:
I (n=167) 30
Il (n=103) 1.9
Il (n=68) 176
IV (n=29) 13.8
(Unknown (n=16)) (0.0)
Differentiation:
Well (n=102) 39
Moderate (n=136) 5.1
Poorly/undifferentiated (n=75) 10.7
(Unknown) (n =70) (5.7)
Histology:
Squamous cell carcinoma (n = 341) 6.5
Other (n=42) 24
Socioeconomic (SEIFA):
Low (n=138) 8.7
Low/med (n=75) 0.0
Med/high (n=77) 39
High (n=93) 86
Geographic remoteness:
Low (n=314) 54
Moderate (n=45) 44
High (n = 24) 16.7
Diagnostic period (calendar years.):
1984-99 (n=199) 1.5
2000-16 (n=184) 10.9

MW p < 0.001 1.00

0.36 (0.08, 1.56)
0.21 (0.05, 0.95)
0.00 (0.00, 0.30)
MW p =0.002 (excluding UK) 1.00

146 (0.22, 2.53)
18.77 (3.83, 92.02)
9.98 (1.58, 63.24)

(0.00 (0.00, 5.78))

1.00

047 (0.09, 2.53)
1.21 (0.22, 6.60)
(067 (0.12, 3.75))

MW p =0.080 (excluding UK)

1.00
0.31 (0.03, 3.48)

FET p=0492

1.00

0.00 (0.00, 0.75)
0.74 (0.12, 4.71)
4.97 (1.00, 24.87)

MW p = 0795

1.00
0.26 (0.02, 2.87)
10.72 (1.32, 87.37)

MW p = 0223

1.00
8.54 (2.14, 34.02)

FET p < 0.001

*Derived from Mann-Whitney U Test (ordinal) or Fisher Exact Test (binary)

?Derived from multiple logistic regression, adjusting for other variables in the Table

marginally lower than for 1984—1999, the difference did not
approach statistical significance in the unadjusted compari-
son; moreover, it was not confirmed in the multivariate
analysis where a contrary non-significant increase in
survival was observed. Overall, little change was appar-
ent, as reported for Dutch women [6]. In contrast, sur-
vival gains have been reported for England and Norway
[11, 12], and decreases for the USA and Canada [4].
Notably the percentage of patients with stage III or IV
disease was higher at 33% in 2000-2016 compared with

20% for 1984—1999 (p =0.005). This may have been af-
fected by changes in patient referral practices, or increased
detection of distant metastases through advances in im-
aging. Whatever the cause, with a third of lesions diag-
nosed at an advanced stage, the potential to increase
survival through earlier detection should be considered.
The lack of variation in survival by geographic re-
moteness of residential area and socioeconomic status
suggests equity in service delivery. In general, differ-
ences in treatment were not found by location of
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residence, although a greater use of chemotherapy was
suggested for patients living in geographically remote
areas and potentially for upper socioeconomic areas.
Where provided, chemotherapy generally accompanied
radiotherapy, consistent with its role as a radiotherapy
sensitizer [23]. While access to radiotherapy centres in
metropolitan areas would be more difficult for many
residents of remote areas, patients of the present study
hospitals appeared to have an equivalent uptake of
radiotherapy, irrespective of place of residence.

A trend towards more conservative surgery was
evident, as reported for Canada, the USA, Germany
(Munich) and Holland [4, 6-8]. This may contribute to
reduced treatment morbidity and help maintain con-
tinence and sexual function [24]. It is reassuring that
more conservative surgery has also taken place in the
present study hospitals without evidence of a down-
ward trend in survival.

An increased incidence of vulval cancer has been re-
ported for many countries, including Australia, especially
in younger women where human papillomavirus (HPV)
infection (often with a history of a prior HPV-related le-
sion) is thought to play a stronger role [3, 25]. This is in
contrast with older women where risk factors may include
smoking, immunosuppression or a history of lichen scler-
osis [24]. The present data are consistent with a larger in-
cidence increase in younger women [3, 25], insofar as a
younger age distribution of vulval cases applied for the
2000-2016 than 1984-1999 diagnostic period (p = 0.022)
(the percentage <70 years being 48% and 34% respect-
ively) [3, 25]. The effects of any changes in the aetiology of
these cancers on survival could not be addressed with the
data available for this study.

Our results show a lower survival from vulva cancer in
older age, but this is seen for many cancer sites [1, 2].
We have no evidence to suggest whether it was influ-
enced by age-related differences in cancer biology. It is
likely that increased frailty and comorbidity would be in-
volved [26], which may have contributed to the lower
uptake of adjuvant therapies in older than younger pa-
tients. Surgical excision also may be more difficult in
older cases when lesions are more broadly spread.

This study illustrates the use of hospital-registry data
for profiling trends in clinical management and survival
for local hospital settings. Although lacking information
on recurrence, these data are of great interest to clini-
cians and local health service administrations, and they
complement population-registry data with information
on stage and treatment. Further, the study illustrates the
value of hospital registries for tracking practices and out-
comes across decades, including in this instance for a
comparatively rare cancer that is under-represented in
clinical trials and under-reported in national cancer
statistics [1, 2].
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Conclusions

1. Survival from vulval cancers treated at these
hospitals is equivalent to survival outcomes
observed Australia-wide and in the USA (SEER data),
Holland, England, Norway and Germany (Munich).

2. The proportion recorded as diagnosed at a more
advanced stage has increased, which may reflect
increased detection of more advanced disease,
including metastases. With about a third now
being diagnosed at an advanced stage, there may
be opportunities to improve survival through
earlier diagnosis, and the detection and treatment
of precursor lesions.

3. Survival appears to have been stable across
1984-2016. Stable survival has also been reported
for Holland and Germany (Munich), contrary to
the increases reported for Norway and England,
and decreases for the USA and Canada.

4. A trend towards more conservative surgical

management is evident, with a greater use of
adjuvant therapy for more advanced disease.
The use of more conservative surgery may have
reduced side effects and enhanced quality of life,
although data were not available in this study to
investigate those aspects.

5. Equity in service delivery is apparent. While
chemotherapy appeared to be more common for
women from very remote areas, there were in
general few observed differences in treatment and
survival by geographic measures of remoteness and
socioeconomic status.

6. Older women generally receive less surgical
intervention and have a lower survival. This may
reflect difficulties in excising lesions that are more
widespread. Also compromising treatment plans to
accommodate reducing patient resilience with
increasing age involves complex decision-making
and uncertainty where additional research and
protocol development are needed.

7. This study demonstrates the value of clinical
registries in complementing population-based
registries for evaluating service activity and
survival outcomes in local service settings. The
data for vulval cancer are particularly welcomed,
since this is a comparatively rare cancer that is
under-represented in clinical trials and under-
reported in national cancer statistics.

Abbreviations

FIGO: International Federation of Gynecology and Obstetrics; FORDS: Facility
Oncology Registry Data Standards; HPV: Human papillomavirus; ICD-O
Version 3: International Classification of Diseases for Oncology; SACCR: South
Australian Clinical Cancer Registry; SEER: Surveillance, Epidemiology, and End
Results; SEIFA: Socio-Economic Indexes for Areas; SNOMED: Systematized
Nomenclature of Medicine



Roder et al. BMC Cancer (2018) 18:858

Funding

This study received salary & infrastructure support from Cancer Council SA,
South Australian Health and Medical Research Institute, University of South
Australia, and the South Australian Department of Health and Ageing for the
authors through generic budget lines. Funders played no role in study
implementation or report writing.

Availability of data and materials
We obtained source data custodian approval to use the SACCR database for
this study.

Authors’ contributions

Study concepts: DR, MD, SSN, SP, JA, DK, IA, CM, EB, KP, KF, DBT, MO; Study
design: DR, MD, SSN, SP, JA, DK, IA, CM, EB, KP, KF, DBT, MO; Data acquisition:
KP, KF, DBT; Quality control of data and algorithms: DR, EB; Data analysis and
interpretation: DR, MD, SSN, SP, JA, DK, IA, CM, EB, KP, KF, DBT, MO; Statistical
analysis: DR, KF; Manuscript preparation: DR; Manuscript editing: DR; Manuscript
review: DR, MD, SSN, SP, JA, DK, 1A, CM, EB, KP, KF, DBT, MO. All authors read
and approved the final manuscript

Ethics approval and consent to participate

Research ethics approval for this study was provided by the South Australian
Department of Health and Ageing Human Research Ethics Committee. The
SACCR is authorised under Section 64, Part 7 of the South Australian Health
Care Act (2008) to support the quality assurance of cancer services.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

ICentre for Population Health Research, University of South Australia, GPO
Box 2471, Adelaide, SA 5001, Australia. “Burnside Hospital, Norwood, SA 5065,
Australia. 3Royal Adelaide Hospital Cancer Centre, Adelaide, SA 5000,
Australia. “Flinders Medical Centre, GPO Box 2100, Adelaide, SA 5001,
Australia. SLyeH McEwin Hospital, Haydown Road, Elizabeth Vale, SA 5112,
Australia. ®Royal Adelaide Hospital, Citi Centre Hindmarsh Square, Adelaide,
SA 5000, Australia. “Cancer Research Institute, University of South Australia,
GPO Box 2471, Adelaide, SA 5001, Australia. ®Population Health Research
Group, South Australian Health & Medical Research Institute (SAHMRI) and
School of Public Health, University of Adelaide, GPO Box 11060, Adelaide, SA
5001, Australia. 9Population Health Research Group, South Australian Health
and Medical Research Institute (SAHMRI), GPO Box 11060, Adelaide, SA 5001,
Australia. '°SA Clinical Cancer Registry, SA Health, SAHMRI, North Terrace,
Adelaide, SA 5000, Australia. '"Royal Adelaide Hospital, North Terrace,
Adelaide, SA 5000, Australia.

Received: 17 April 2018 Accepted: 17 August 2018
Published online: 30 August 2018

References

1. Australian Institute of Health and Welfare. Cancer in Australia 2017. Cancer
series no. 101. Cat. no. CAN 100. Canberra: AIHW; 2017.

2. Australian Institute of Health and Welfare. Australian Cancer Incidence and
Mortality (ACIM) books. Canberra: AIHW; 2017. Available from: https://www.
aihw.gov.au/reports/cancer/acim-books/contents/acim-books. Accessed 18
Jan 2018

3. Barlow EL, Kang YJ, Hacker NF, Canfell K. Changing trends in vulvar cancer
incidence and mortality rates in Australia since 1982. Int J Gynecol Cancer.
2015;25(9):1683-9.

4. Akhtar-Danesh N, Elit L, Lytwyn A. Trends in incidence and survival of
women with invasive vulvar cancer in the United States and Canada: a
population-based study. Gynecol Oncol. 2014;134(2):314-8.

5. Cancer research UK. Vulval cancer statistics. London: Cancer Research UK; 2017.

22.

23.

24,

25.

26.

Page 10 of 10

Schuurman MS, van den Einden LC, Massuger LF, Kiemeney LA, van der Aa
MA, de Hullu JA. Trends in incidence and survival of Dutch women with
vulvar squamous cell carcinoma. Eur J Cancer. 2013;49(18):3872-80.
Buttmann-Schweiger N, Klug SJ, Luyten A, Holleczek B, Heitz F, du Bois A,
Kraywinkel K. Incidence patterns and temporal trends of invasive
nonmelanotic vulvar tumours in Germany 1999-2011. A population-based
cancer registry analysis. PLoS One. 2015;10(5):0128073.

Rottmann M, Beck T, Burges A, Dannecker C, Kiechle M, Mayr D, Schlesinger-
Raab A, Schubert-Fritschle G, Engel J. Trends in surgery and outcomes of
squamous cell vulvar cancer patients over a 16-year period (1998-2013): a
population-based analysis. J Cancer Res Clin Oncol. 2016;142(6):1331-41.
National Cancer Institute. SEER Cancer Stat Facts: Vulvar Cancer. National
Cancer Institute. Bethesda, MD. https://seer.cancer.gov/statfacts/html/vulva.
html. Accessed 19 Jan 2018.

Cancer Australia. Improving cancer data, stage, treatment and recurrence
(STAR). Sydney: Cancer Australia; 2017.

Lai J, Elleray R, Nordin A, Hirschowitz L, Rous B, Gildea C, Poole J. Vulval
cancer incidence, mortality and survival in England: age-related trends.
BJOG. 2014;121(6):728-38.

Meltzer-Gunnes CJ, Smastuen MG, Kristensen GB, Tropé CG, Lie AK, Vistad I.
Vulvar carcinoma in Norway: a 50-year perspective and trends in incidence,
treatment and survival. Gynecol Oncol. 2017;145(3):543-8.

South Australian Cancer Registry. Epidemiology of cancer in South Australia.
Incidence, Mortality and Survival 1977 to 1999. Issue 22, Cancer series.
Adelaide: South Australian Department of. Health; 2000.

Koh W-J, Greer BE, Abu-Rustum NR, Campos SM, Cho KR, Chon HS, Chu C,
Cohn D, Crispens MA, Dizon DS, et al. NCCN vulvar cancer. Version 1.2017.
NCCN Clinical Practice Guidelines. 2017;15(1):92-120.

Government of South Australia. South Australia: Health Care Act 2008 - Part
7. Version: 5.6. Adelaide: South Australian Government; 2017.

Australian Institute of Health and Welfare. Cancer Australia & Australasian
Association of Cancer Registries. Cancer survival and prevalence in Australia:
cancers diagnosed from 1982 to 2004. Cancer Series no. 42. Cat. No. CAN
38. Canberra: AIHW; 2008.

Roder D, Karapetis CS, Wattchow D, Moore J, Singhal N, Joshi R, Keefe D,
Fusco K, Powell K, Eckert M, Price TJ. Colorectal cancer treatment and
survival: the experience of major public hospitals in South Australia over
three decades. Asian Pac J Cancer Prev. 2015;16(6):2431-40.

Pecorelli S. Revised FIGO staging for carcinoma of the vulva, cervix, and
endometrium. Int J Gynaecol Obstet. 2009;105(2):103-4.

Bonett A, Roder D, Esterman A. Cancer case-survival rates for South
Australia: a comparison with US rates and a preliminary investigation of
time trends. Med J Aust. 1988;148(11):556-9.

StataCorp. Stata Statistical Software. Release12. College Station: StataCorp
LP; 2011.

Armitage P, Berry G, Mathews JNS. Statistical methods in medical research.
2nd ed. Oxford: Blackwell Scientific Publications; 1987.

Roulson JA, Benbow EW, Hasleton PS. Discrepancies between clinical and
autopsy diagnosis and the value of post mortem histology; a meta-analysis
and review. Histopathology. 2005;47(6):551-9.

Woelber L, Trillisch F, Kock L, Grimm D, Petersen C, Choschzick M, Jaenicke F,
Mahner S. Management of patients with vulvar cancer: a perspective review
according to tumour stage. Ther Adv Med Oncol. 2013;5(3):183-92.

American Cancer Society. Risk factors for vulvar cancer. Indianapolis:
American Cancer Society; 2017. Accessed 18 Jan 2018

Kang Y-J, Smith M, Barlow E, Coffey K, Hacker N, Canfell K. Vulvar cancer in
high-income countries: increasing burden of disease. Int J Cancer. 2017;
141(11):2174-86.

White MC, Holman DM, Boehm JE, Peipins LA, Grossman M, Hensley SJ. Age
and cancer risk. Am J Prev Med. 2014;46(301):s7-15.


https://www.aihw.gov.au/reports/cancer/acim-books/contents/acim-books
https://www.aihw.gov.au/reports/cancer/acim-books/contents/acim-books
https://seer.cancer.gov/statfacts/html/vulva.html
https://seer.cancer.gov/statfacts/html/vulva.html

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Descriptive
	Survival
	Unadjusted
	Adjusted

	Any treatment
	Unadjusted
	Adjusted

	Surgery
	Unadjusted
	Adjusted

	Radiotherapy
	Unadjusted
	Adjusted

	Chemotherapy
	Unadjusted
	Adjusted


	Discussion
	Conclusions
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

