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Capsule summary (50 words)

- There are varying reports of the association of basal cell carcinoma (BCC) or
cutaneous squamous cell carcinoma (SCC) with all-cause mortality

- Patients with a history of SCC have an approximately 25% increased risk of all-
cause mortality compared to the general population

- SCC may be a clinical marker of a decline in health
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Abstract (198 words)

Background: There are varying reports of the association of basal cell
carcinoma (BCC) and cutaneous squamous cell carcinoma (SCC) with mortality.
Objective: To synthesize the available information on all-cause mortality after a
diagnosis of BCC or SCC in the general population.

Methods: We searched PubMed (1966-present), Web of Science (1898-
present), and Embase (1947-present) and hand-searched to identify additional
records. All English articles that reported all-cause mortality in patients with BCC
or SCC were eligible. We excluded case reports, case series, and studies in
subpopulations of patients. Random effects model meta-analyses were
performed separately for BCC and SCC.

Results: Searches yielded 6538 articles, and 156 were assessed in full-text.
Twelve studies met inclusion criteria, and four were included in meta-analysis
(encompassing 464,230 BCC and 175,849 SCC patients), yielding summary
relative mortalities of 0.92 (95% CI 0.83-1.02) in BCC and 1.25 (95% CI 1.17-
1.32) in SCC.

Limitations: Only a minority of studies controlled for comorbidities. There was
significant heterogeneity in meta-analysis (x* p<0.001, 1> >98%), but studies of
SCC were qualitatively concordant: all showed statistically significant increased
relative mortality.

Conclusions: We found that patients with SCC are at higher risk of death from

any cause compared to the general population.
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Introduction

Basal cell carcinoma (BCC) and cutaneous squamous cell carcinoma (SCC) are,
taken together, the most common cancers in the United States and commonly
affect older Caucasian individuals.[1] Some populations of patients, such as
organ transplant recipients, are at significantly increased risk of death from BCC
and SCC.[2] In the general population, however, deaths from BCCs and SCCs
do not have a large impact on mortality: for example, age-adjusted morality rates
for SCC are reported at approximately 1 per 100,000 person-years or less,[3-6]
compared to mortality rates of 205 per 100,000 person-years for heart disease or
180 per 100,000 person years for cancer overall in the United States (US).[7] Itis
unclear, however, whether typical patients with a history of BCC or SCC have

different risk of death from any cause compared to the general population.

Several recent studies suggest an increased risk of second primary cancers
(including breast cancer, lung cancer, leukemia, and melanoma) among
individuals with BCC and SCC when compared with those without.[8-16]
Additionally, there is growing data that the genetic features seen in these
cancers, including shortened telomeres and defective DNA repair, are associated
with myocardial infarction and stroke.[17-22] Yet the few studies that evaluate all-
cause mortality after a diagnosis of these skin cancers show mixed results.[23-
28] Several studies group patients with BCC and SCC together, and some
conclude that patients with either BCC or SCC have a decreased risk of

death[27], whereas others conclude that these patients have an increased risk of
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death.[28] Estimates from studies that separate BCC and SCC patients suggest
SCC is associated with decreased survival whereas BCC has been associated
with equal or increased survival compared to the general population.[23, 25, 29]
Understanding the risk of death among patients with skin cancer is important for
two reasons: 1) a better understanding of disease pathogenesis, in the context of
recent studies suggesting that skin cancers may be independent risk factors and
markers of cancer-prone genetic phenotypes[30, 31] and 2) improving clinical

care and prevention recommendations for these patients.

The aim of this study was to synthesize the available information on the risk of

all-cause mortality after a diagnosis of BCC or cutaneous SCC.

Materials and Methods

This systematic review and meta-analysis was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)
and Meta-Analysis Of Observational Studies in Epidemiology (MOOSE)

guidelines.[32, 33]

Literature Search

Studies were identified through searches of electronic databases and by
scanning reference lists of articles. We searched Embase (1947 — present),
PubMed (1966 — present), and Web of Science (1898 — present). Two authors

(WCS and MRW) performed the search and the final search was run on February
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21, 2016. Additionally, we reviewed articles and reviews on the topics of BCC
and SCC and all-cause mortality closely to locate additional articles. The search
strategies employed for each database are available in the Supplementary

Materials.

All published articles in English that reported all-cause mortality or survival in
patients with BCC and/or SCC were eligible for inclusion. Study eligibility was
assessed by two authors using title and abstract for initial screening (MRW and
WCS), followed by full-text review by three authors (MRW, WCS, AN). Any
disagreements were settled by a fourth author (EL). We excluded articles that
presented no data (review articles, editorials), as well as case reports and case
series. We also excluded articles that presented data only on a subpopulation of
patients (e.g. xeroderma pigmentosum patients, organ transplant patients,
patients with SCC of the lip), which might have increased risks of all-cause
mortality compared to all-comers with BCC and SCC. Studies that reported an
effect estimate of mortality or survival for BCC and SCC separately were eligible
for inclusion in quantitative meta-analysis. Studies with study population overlap
were excluded from quantitative meta-analysis but were included in qualitative

review if they provided additional qualitative value.

Three authors (MRW, WCS, EL) discussed studies with population overlap to
determine which to include. Of the seven studies from Denmark that individually

met inclusion criteria, five reported data from the Danish Cancer Registry
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(DCR),[25, 27, 34-36] one reported data from the Gerda Frentz Cohort
(GFC),[37] and one used both DCR and GFC data.[38] Approximately 35% of
patients in the GFC, however, are also found in the DCR.[38] Of these seven that
analyzed overlapping data, we included Jensen et al (2008)[25] for quantitative
analysis because it had the larger study population. Additionally, we included
both Brondum-Jacobsen et al[27] and Jensen et al (2010)[34] in the qualitative
portion of our review despite the population overlap because they provided
complementary information: Brondum-Jacobsen et al[27] provided an effect
estimate for BCC and SCC combined, and Jensen et al (2010)[34] compared
SCC and BCC cases to gender matched controls and adjusted for socio-
economic status and comorbidities, as many other studies did not. There were
also two studies with overlapping data from the Cancer Registry of Norway,[39,

40] and we included the larger of the two.[39]

Data were extracted from articles using a data extraction sheet, which was
developed based on the Cochrane Consumers and Communication Review
Group’s data extraction template.[41] We extracted the following items for each
study: characteristics of study participants (including age, gender, BCC/SCC
status, and comorbidities), participant inclusion/exclusion criteria, sources of
mortality and BCC/SCC diagnosis, characteristics of study design (including
design type, presence and characteristics of matching or standardization),
statistical methods (including analysis type and variables included), and all-cause

mortality or survival outcomes for BCC and/or SCC.



123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

Statistical Methods

Hazard ratios, odds ratios, standardized mortality ratios, mortality rate ratios, and
relative risks were considered equivalent measures of risk.[42, 43] Relative
mortality estimates, such as standardized mortality ratios (SMR), were published
for three of the studies included in the quantitative analysis. One SMR estimate
was obtained from the authors of a study that assessed survival in patients with
BCC and SCC but did not include relative mortality estimates in the original
manuscript.[6] One SMR was calculated from the numbers of observed and

expected surviving patients provided in an article.[44]

We used Stata 12 (College Station, TX) to perform random effects model meta-
analysis, yielding summary relative risks and 95% confidence intervals (Cls). We
analyzed data for BCC and SCC separately. To investigate heterogeneity in
study outcomes, we used a X° test for heterogeneity and an I? statistic. We did
not statistically assess the potential for small study effects or publication bias as

both of our analyses had four or fewer studies included.

Results:

Figure 1 shows the study selection process. Database and hand searches
yielded a total of 6538 unique publications that were screened by title and
abstract. 156 articles were assessed for eligibility in full-text. 144 articles were

excluded because of no relevance (n=49), reporting disease-specific, rather than
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all-cause mortality (n=38), only including subpopulations (n=19), no original data
(n=16), language other than English (n=12), duplicate study populations (n=9),

and case series (n=1).

Twelve studies met inclusion criteria. Table 1 summarizes the study
characteristics of these 12 studies. Table 2 details the outcome measures, effect
estimates, and statistical adjustments for the 12 included studies. We included
four studies in the quantitative meta-analysis. Excluded from the meta-analysis
were studies that grouped patients with BCC and SCC,[27, 28] studies that
reported effect estimates that could not be converted to a relative mortality
measure,[23, 39, 45-48] studies with population overlap,[27, 34] one study that
evaluated ‘malignant skin cancer, excluding melanoma’ in a cancer registry that
does not include BCC,[46] and one study that did not detail confidence intervals
or standard errors for its relative survival estimates.[45] The studies included in
the meta-analysis analyzed data collected between1973-2011 in four different
countries and represented a total of 464,230 patients with BCC and 175,849

patients with SCC.

Qualitatively, two studies evaluated relative mortality of BCC and SCC combined:
one showed slightly increased mortality,[28] and one showed slight decreased

mortality,[27] both of which were statistically significant.[27, 28]
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In patients with BCC, three studies included in quantitative meta-analysis showed
effect estimates consistent with decreased relative mortality,[25, 29, 44] two of
which were statistically significant.[25, 44] One study in the qualitative review
reported relative survival rates that indicated slightly increased mortality in men
and slightly decreased mortality in women but did not report statistical
significance.[23] Another study in the qualitative review, which had an
overlapping population with a study included in quantitative meta-analysis[25] but
adjusted for 23 comorbidities and socioeconomic status, reported a statistically
significant decreased mortality rate ratio[34]. The random effects meta-analysis
of three studies[25, 29, 44] yielded a summary relative risk of 0.92 (95% CI 0.83-

1.02, Figure 2). x° test for heterogeneity yielded p<0.001 and I? statistic of 99.4%.

In patients with SCC, all nine studies|6, 23, 25, 29, 34, 39, 44-46] that reported
relative all-cause mortality (or relative survival) showed an effect estimate of
increased mortality, though some of these studies did not evaluate statistical
significance.[45, 46] For quantitative meta-analysis, we were able to include
effect estimates for relative mortality from four studies[6, 25, 29, 44]. A random
effects meta-analysis yielded a summary relative risk of 1.25 (95% CIl 1.17-1.32,

Figure 3). x*test for heterogeneity yielded p<0.001 and I statistic of 98.8%.

Discussion
In our qualitative systematic review we found no significant difference in risk of

all-cause mortality in patients with BCC (relative mortality estimates showed
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decreased mortality or null effects). Conversely, we found consistently increased
relative all cause mortality in patients with a history of SCC. Based on a
guantitative meta-analysis including a total of 464,230 patients with BCC and
175,849 patients with SCC, we found that patients with SCC have statistically
significantly higher (approximately 25%) all cause mortality compared to the

general population.

Our findings add to the published literature by clarifying that there may be a
different pattern of all-cause mortality in patients with BCC compared to those
with SCC. Because these tumors often occur in the same patients and are both
often caused by exposure to ultraviolet radiation, patients with BCC and SCC are
often grouped together and considered to have non-melanoma skin cancers or
keratinocyte carcinomas. Our data contributes to the argument that the
carcinogenesis of these tumors and long-term outcomes for patients with these

tumors may be distinct.

Studies that combine BCC and SCC have found varying results in relation to
mortality: Brondum-Jacobsen et al[27] showed a decreased mortality while Kahn
et al[28] showed a potentially increased mortality (not statistically significant).
While no study has directly compared BCC and SCC patients, studies that
separate BCC and SCC consistently report different relative survivals. In our
systematic review, we found that most studies reported a decreased mortality or

no statistically significant effect in patients with history of BCC.[23, 25, 29, 34, 44]
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In patients with a history of SCC, on the other hand, every study reported an
effect estimate of increased mortality, though some of these were not tested for

statistical significance.[23, 25, 29, 34, 38, 44-46]

The higher risk of death from any cause in patients with a history of SCC may be
related to common risk factors, which our study was not able to investigate. Only
two of the twelve studies in this review control for medical comorbidities,[28, 34]
neither of which was included in the quantitative analysis. SCC is associated with
immunosuppression, which increases risk for multiple negative health outcomes
such as infection and cancer. There is also some evidence that SCC may be
associated with smoking,[25, 49] which increases risk for cardiovascular disease
and other cancers.[24, 26, 50-52] In addition, indoor tanning behaviors, which are
associated with BCC and SCC,[53] are associated with other high risk health
behaviors like smoking, alcohol and drug use.[54-56] BCC and SCC have also
been associated with increased risk of subsequent cancer, including breast
cancer, lung cancer, leukemia, and melanoma.[8-16] It is important to note that
while SCC is associated with other factors that may be driving this increased
mortality, the studies we included studied the broader general population of
patients with BCC and SCC, without limiting to groups with specific comorbidities.
Thus, our findings may be generalizable to all-comers with these common skin

cancers.
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This study is limited by the fact that it included mainly retrospective observational
studies; only one of the studies was a prospective cohort study.[47] Our
guantitative analysis was limited by the variation in summary measures of
mortality and survival data studies reported, some of which we were not able to
convert to a relative mortality measure and include in our analysis. Statistical
limitations include the significant heterogeneity noted in both our quantitative
meta-analyses. While random-effects methodology is the appropriate choice for
heterogeneous data, the included studies may have significant clinical or
methodological differences and care should be taken when using the summary
estimate from this study. Some potential sources of heterogeneity that we
identified were study design (one cohort study[29] was derived from a previous
case-control study while the rest were national registry cohorts), location (the US,
Germany, Denmark, and the Netherlands were represented in these analyses),
and the lack of adjustment for potential confounders (all four used age and
gender,[6, 25, 29, 44] two used calendar period,[6, 25] and one used smoking
and subsequent cancer diagnosis,[29] but no other comorbidities were included).
Despite this, the vast majority of studies included showed similar results to the
summary estimates, and the studies of SCC in particular were all qualitatively
concordant with increased relative mortalities. Therefore we believe that
estimating a summary effect through meta-analysis is both useful and
methodologically appropriate. Additionally, none of the included studies reported
SCC-specific or BCC-specific mortality. While the published literature on mortality

rates of SCC indicate that the relative contribution of the SCCs themselves to the
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excess mortality we observed for SCC is likely small, we were not able to further
explore this.[3-6, 57] Finally, we were unable to put our findings in context with
other cancers. The studies included in quantitative analysis reported all-cause
mortality ratios (e.g. SMRs), which are difficult to compare to typical measures of
mortality (e.g. rates) in other cancers. For example, SEER reports the 5-year
relative mortality rate for melanoma at 8.5%,[58] which cannot directly be

compared to our finding of an increased relative mortality ratio of 1.25 for SCC.

This study supports the growing literature that identifies BCC and SCC as distinct
neoplasms with different histology, pathophysiology, and outcomes, including all-
cause mortality. Patients with SCC are at increased risk of death from any cause
compared to the general population, whereas patients with BCC may not have
increased all-cause mortality. We believe our findings have clinical implications
for patients with SCC who may need additional education and age-appropriate
screening to prevent death from major diseases. While many patients get both
BCC and SCC, future research should take into account that these cancers may

have different long-term risks and outcomes.
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Figure Legends

Figure 1: PRISMA flow diagram of literature search and study selection for systematic
review and meta-analysis of al-cause mortality in patients with a history of basal cell
carcinoma (BCC) or squamous cell carcinoma (SCC)

* Subpopulations: articles that presented data on a subpopulation of patients (e.g.

xeroderma pigmentosum patients, organ transplant patients, patients with SCC of the lip)

Figure 2: Relative all-cause mortality among patients with history of basal cell

carcinoma (BCC)

Figure 3: Relative al-cause mortality among patients with history of squamous cell

carcinoma (SCC)



Table 1: Summary of Study Characteristics

Reference Qouptry, Dates of_data Study design Diagnosis’ No of No of Age (range, mean, or Per cent
publication year collection cases deaths percentagein years) male (%)
Studiesincluded in meta-analysis
Eisemann etal Germany, 2016 1997-2011 Retrospective cohort using BCC 380030 101848** 68.9 50.8
[44] national registries SCC 92108  35185** 75.6 58.1
Jensen et al Denmark, 2008 1978-2001 Retrospective cohort using BCC 82837 28758 58.3% >65 48
2008 [25] national registries ScC 13453 6998 78.3% >65 60.6
Rees et g129] USA, 2015 1993-2009 Retrospective cohort from BCC 1363 169 -- 50.1
previous case-control study SCC 880 189 61.4
Hollestein et al Netherlands, 1989-2008 Retrospective cohort using SCC 69408 31903 73.6 59.9
[6] 2012 national registries
Studies not included in meta-analysis
Brondum- Denmark, 2013 1980-2006 Retrospective cohort using KC 129206 -- >40 49
Jacobsen et Hl national registries
[27]
Clayman et al USA, 2005 1996-2001 Prospective cohort SCC 210 52 4-9437 89.1
[47]
Jensen et al Denmark, 2010 1990-2005 Retrospective cohort using BCC 72295 -- 8-106 47
20107 [34] national registries scc 11601 - - 65
Kahn et a[28] USA, 1998 1982-1994 Prospective cohort KC 35062 -- M 61.5 (SD 9.1); 54.5
F 60.5 (SD 10.1)

Karjalainen et al  Finland, 1989 1967-1982 Retrospective cohort using BCC 23975 -- M=64.1; F=66.9. 42.3
[23] national registries SCC 2927 -- M=68.5; F=72.0
Robsahm et al Norway, 2015 1963-2011 Retrospective cohort using SCC 30818 -- -- 55.4
[39] national registries

Teppo et a[45] Finland, 1999 1985-1994 Retrospective cohort using SCC -- -- --
national registries

Talback et al Sweden, 2004 1960-1998 Retrospective cohort using SCC -- -- --
[46] national registries

"BCC-= basal cell carcinoma; SCC= squamous cell sanca; KC= keratinocyte carcinoma (BCC and SCC gedupgether in publication)
“Number of deaths was calculated using percentageruiving patients presented in the article
"Included ‘malignant skin cancer excluding melanoia cancer registry that does not collect BC@dat

™ Jensen 2008, Brondum-Jacobsen, and Jensen 2016\mlapping study populations. Brondum-Jacobseninguded qualitatively because it provides a

combined BCC/SCC estimate. Jensen 2010 was inclydgitatively because it adjusted extensivelydovariates




Table 2: Summary of Outcome Effect Sizes

Reference

| Outcome M easur € |

Basal cell carcinoma®

Squamous Cell Carcinoma”

Adjustments/Standar dization

Studiesincluded in meta-analysis

Eisemann et dK4]

SMR

0.87 (0.86-0.87)

1.17 (1.16-1.18)

Age, gender

Relative survival %,
10 year (SD)

105.9% (0.2%)

91.8% (0.5%)

Age, gender

Jensen et al 2008 | SMR 0.97 (0.96-0.98); M 0.98 | 1.30 (1.26-1.33); M 1.24 (1.21-1.28); Age, gender, 5 year calendar period
[25] (0.96-0.99); F 0.95 (0.94- | F 1.39 (1.24-1.45)
0.97)
Rees et g129] HR 0.96 (0.77-1.19) 1.25 (1.01-1.54) Age, gendemking, and subsequent cancer,
Hollestein et a]6] | SMR -- 1.272673 (1.272669-1.272799) Age, gender, calendar year
Studies not included in meta-analysis
Brondum-Jacobser] HR Combined: 0.52 (0.52-0.53) Age, gender, desceongmg@hical residency,

etal[27]

educational level, estimated occupational sun

Fully adjusted OR

Combined: 0.97 (0.96-0.99)

exposure, estimated occupational physical
activity, and baseline characteristics.

Age adjusted OR Combined: 0.96 (0.95-0.97) Age
Clayman et aJ47] | 3 year overall survival -- 70% (95% ClI: 62-79) Ndon
Jensen et al 2010 | Crude 10 year MRR | 0.93 (0.91-0.94) By age <60 1.85 (1.70-2.01), 60-70 | None

[34]

(95% Cl)

1.20 (1.14-1.27),>70 1.11 (1.07-1.1¢

)

Adjusted 10 year
MRR (95% CI)

0.91 (0.89-0.92)

By age <60 1.54 (1.41-1.68); 60-70
1.17 (1.10-1.23); >70 1.11 (1.07-1.1}

Age, gender, 23 comorbidities, and
b)socioeconomic status

10 year cml mortality,
% (95% CI)

29.3 (28.9-29.6)

By age <60 27.0 (25.3-28.9), 60-70
54.5 (52.5-56.4), >70 80.5 (79.0-82.

1)

sal
nd

Kahn et al RR Combinet M 1.03 (1.00-1.06); F 1.04 (1.00-1.09) Age, raaycation level, smoking status, BM

[28] alcohol use, exercise, vegetable and fat intak¢
aspirin use, marital status, diabetes, menopal
status, parity, use of oral contraceptive pills a
estrogen replacement therapy

Karjalainen et al 5 year RSR M 98.6; F 100.1 M 90.4 (SE 2.9); F 98B 2.8) Gender, age at diagnosis, calendar time of

[23] diagnosis, histologic type, and anatomic site g
the tumor

10 year RSR M 98.8; F 100.3 M 87.2 (SE 4.4); B&SE 4.0)




Reference

Outcome M easure®

Basal cell carcinoma®

Squamous Cell Carcinoma”

Adjustments/Standar dization

Robsahm et 4139]

5 year RSR (95% CI)

Localized SCC: M 0.82 (0.80-0.84),
0.88 (0.85-0.90)

| Gender, age, stage

Teppo et al 5 year RSR -- M 90; F 92 Age, gender, calendar time

[49]

;I'alback et al 5 year RSR -- 87.8 Gender, age, and calendar year
[46] 10 year RSR = 80

#MRR= Mortality rate ratio; cml= cumulative; SMR=asidardized mortality ratio; RSR= relative survikate; HR= hazard ratio; OR= odds ratio
F= female; M= male
¢ SMR calculated using absolute and relative 10-gaarival data reported in article
4 Jensen 2008, Brondum-Jacobsen, and Jensen 204 @Venlapping study populations. Brondum-Jacobsenincluded qualitatively because it provides a
combined BCC/SCC estimate. Jensen 2010 was inclyagitatively because it adjusted extensivelycovariates.
¢ Unpublished estimates provided by the authors
" All non-melanoma skin cancers, which may includeerrare cancers such as Merkel cell carcinoma
9Displayed are results from 2000-2011, as this sapdiys results by decade. Listed is the resultdoalized SCC rather than ‘advanced’ SCC
"Included ‘malignant skin cancer excluding melanoimaa cancer registry that does not collect BC@dat




Figure 1: PRISMA flow diagram

9752 total records identified
through database searches
* 2828 Pubmed
* 2781 Web of Science
* 4143 Embase

16 additional records identified
in hand search

6538 records after duplicates
removed, screened by title and
abstract

6382 records excluded

156 Full-text articles assessed
for eligibility

4

12 Studies included in
qualitative synthesis

4 Studies included in
quantitative synthesis (meta-
analysis)

144 records excluded:

* 49 no relevant data

* 38 disease-specific, rather
than all-cause mortality

* 19 subpopulations”

* 16 no original data

* 12 language other than
English

* 9 duplicate study
population

* 1 case series




Study

Jensen (2008)

Rees (2015)

Eisemann (2015)

Overall (I-squared = 99.4%, p = 0.000)

Relative

Mortality (95% Cl)

0.97 (0.96, 0.98)

0.96 (0.77, 1.19)

0.87 (0.86, 0.87)

0.92 (0.83, 1.02)

%

Weight

42.80

14.28

42.92

100.00

1.4




Study

Jensen (2008)

Rees (2015)

Hollestein (2012)

Eisemann (2015)

Overall (I-squared = 98.8%, p = 0.000)

Relative

Mortality (95% Cl)

1.30 (1.26, 1.33)

1.25(1.01, 1.54)

1.27 (1.27,1.27)

1.17 (1.16, 1.18)

1.25 (1.17,1.32)

%

Weight

29.96

6.77

31.78

31.49

100.00




Supplementary Materials
Search strategies by database:
Pubmed

((("Carcinoma, Squamous Cell"[Mesh:noexp] OR "squamous cell carcinoma" OR
"squamous cell carcinomas") AND ("skin cancer” OR "skin cancers" OR "skin
neoplasms"” OR "skin neoplasm")) OR (“basal cell carcinoma” OR “basal cell
carcinomas” OR “basal cell epithelioma” OR "Carcinoma, Basal Cell"[Mesh]) OR
(“non melanoma skin cancer” OR “non melanoma skin cancers” OR "nonmelanoma
skin cancer” OR "nonmelanoma skin cancers" OR "non-melanoma skin cancer" OR
"non-melanoma skin cancers") OR (“keratinocyte cancers” OR "keratinocyte cancer”
OR “keratinocyte carcinoma” OR “keratinocyte carcinomas”)) AND (death OR deaths
OR survival OR "survival rate" OR “survival rates” OR "mortality excess" OR "death
rate" OR “death rates” OR "premature mortality” OR "fatal outcome" OR "fatal
outcomes" OR "cause of death"” OR mortality [mh])

Web of Science

((("squamous cell carcinoma*" AND (skin OR cutaneous)) OR ("basal cell
carcinoma*") OR ("nonmelanoma skin cancer*" OR "non-melanoma skin cancer*"
OR "keratinocyte carcinoma*" OR "keratinocyte cancer*" OR "keratinocytic cancer*"
OR “keratinocytic carcinoma*”)) AND (mortality OR death* OR survival OR "survival
rate*" OR "mortality excess" OR "death rate*" OR "premature mortality” OR "fatal
outcome*" OR "cause of death"))

Embase

'squamous cell carcinoma':ab,ti OR 'squamous cell carcinomas':ab,ti OR 'scc':ab,ti
AND ('skin cancer':ab,ti OR 'skin cancers':ab,ti OR 'cutaneous carcinoma':ab,ti OR
‘cutaneous carcinomas':ab,ti OR ‘skin’:ab,ti OR ‘cutaneous’:ab,ti) OR 'basal cell
carcinoma'/exp OR 'bcc':ab,ti OR 'basal cell carcinoma':ab,ti OR ‘basal cell
carcinomas’:ab,ti OR 'basal cell epithelioma':ab,ti OR ‘basal cell epitheliomas’:ab,ti
OR 'nonmelanoma skin cancer':ab,ti OR 'nonmelanoma skin cancers':ab,ti OR 'non-
melanoma skin cancer':ab,ti OR 'non-melanoma skin cancers':ab,ti OR 'keratinocyte
carcinoma':ab,ti OR 'keratinocyte carcinomas':ab,ti OR 'keratinocyte cancer':ab,ti OR
'keratinocyte cancers':ab,ti AND (mortality:ab,ti OR death:ab,ti OR survival:ab,ti OR
'mortality excess':ab,ti OR 'premature mortality':ab,ti OR 'fatal outcome':ab,ti OR
'fatal outcomes':ab,ti)



