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Summary

Background Rare cancers are those that exhibit an incidence of less than six per 100,000 in a year. On average, the five-
year relative survival for patients with rare cancers is worse than those with common cancers. The traumatic
experience of cancer can be further intensified in patients with rare cancers due to the limited clinical evidence
and the lack of empirical evidence for informed decision-making. With rare cancers cumulatively accounting for
up to 25% of all cancers, coupled with the rising burden of rare cancers on societies globally, it is necessary to
determine the psychological outcomes of patients with rare cancers.

Methods This PRISMA-adherent systematic review (PROSPERO: CRD42023475748) involved a systematic search of
PubMed, Embase, Cochrane and PsycINFO for all peer-reviewed English language studies published since 2000 to
30th January 2024 that evaluated the prevalence, incidence and risk of depression, anxiety, suicide, and post-traumatic
stress disorder (PTSD) in patients with rare cancers. Two independent reviewers appraised and extracted the summary
data from published studies. Random effects meta-analyses and meta-regression were used for primary analysis.

Findings We included 32 studies with 57,470 patients with rare cancers. Meta-analyses indicated a statistically
significant increased risk-ratio (RR) of depression (RR = 2.61, 95% CI: 1.43-4.77, 12 = 97%) and anxiety
(RR = 2.66, 95% CI: 1.27-5.55, 12 = 92%) in patients with rare cancers compared to healthy controls. We
identified a high suicide incidence (315 per 100,000 person-years, 95% CI: 162-609, 12 = 95%), prevalence of
depression (17%, 95% CI: 14-22, 12 = 88%), anxiety (20%, 95% CI: 15-25, 12 = 96%) and PTSD (18%, 95% CI:
9-32, 12 = 25%). When compared to patients with common cancer types, suicide incidence, and PTSD prevalence
were significantly higher in patients with rare cancers. Systematic review found that having advanced disease,
chemotherapy treatment, lower income, and social status were risk factors for negative psychological outcomes.

Interpretation We highlight the need for early identification of psychological maladjustment in patients with rare
cancers. Additionally, studies to identify effective interventions are imperative.
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Introduction individual rarity of each entity, as a whole these cancers
According to the Surveillance of Rare Cancers in Europe  affect about one in four cancer patients.” On average, the
(RARECARE) definition, rare cancers exhibit an inci- five-year relative survival for rare cancers is worse than

dence of less than six per 100,000 in a year." Despite the ~ that for common cancers." It is widely recognised that
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Research in context

Evidence before this study

We search PubMed, Embase, PsycINFO, and Cochrane from
January 01, 2000 to January 31, 2024, for studies published in
English, using the terms ‘rare cancers’, ‘depression’, ‘anxiety’,
‘suicide” and ‘PTSD'". Our search yielded 4281 results.
Currently, there is strong evidence that patients diagnosed
with common cancers such as breast and colorectal cancers
face significantly increased risks of developing various
psychological issues. Moreover, several cohort studies have
described an increased risk of developing psychological issues
amongst patients with rare cancers. However, there are no
systematic reviews or meta-analyses that have evaluated
these studies. There was also a lack of studies that directly
compared patients with rare cancers to those with common
cancers.

Added value of this study

This systematic review and meta-analysis included 57,470
patients with rare cancers across 32 studies. Our analyses
showed that patients with rare cancers face significantly

rare cancers, such as sarcoma, predominantly affect
younger individuals, constituting approximately 21% of
all paediatric solid malignant cancers and less than 1%
of adult solid malignant cancers.’ This has a notable
impact on the years of life lost, especially among young
adults and adolescents.* With the increasing incidence
of cancer in the young who typically have a substantial
portion of their expected lifespans ahead, there is a
growing social and economic burden on societies.*
Collectively, rare cancers thus pose a significant chal-
lenge in societies globally.*

Coping with cancer presents an intricate and chal-
lenging journey for patients, their families, and the
healthcare organisations tasked with delivering treatment
and support.” The distressing moment of receiving a
cancer diagnosis and confronting subsequent treatment
can instil concerns about disease recurrence or progres-
sion.® The prevalence of psychological distresses, such as
depression and anxiety, peaks significantly at the time of
diagnosis amongst patients, and these effects endure
throughout the continuum of treatment and into survi-
vorship.” Even post-treatment, a substantial portion of
patients commonly experience symptoms that detri-
mentally affect various aspects of their quality-of-life,
including sleep, physical functioning, and work capacity.®

The traumatic experience of cancer can be further
intensified in patients with rare cancers. Identification
of rare cancers often occurs at advanced stages, resulting
in a poor prognosis.’ Clinicians, facing a scarcity of
detailed knowledge and clinical expertise in rare can-
cers, contribute to significant delays in diagnosis.”
Moreover, managing rare cancers post-diagnosis pre-
sents challenges, requiring coordination among

increased risk of developing anxiety and depression compared
to healthy controls. We demonstrated a higher incidence of
suicides and prevalence of PTSD amongst patients with rare
cancers compared to patients with common cancers. Our
study also identified specific risk factors for negative
psychological outcomes such as having advanced disease,
chemotherapy treatment, lower income, and social status in
patients with rare cancers.

Implications of all the available evidence

Among healthcare providers, our findings call for heightened
awareness of identifying those with psychological concerns.
The significant prevalence of poor psychological well-being in
patients with rare cancers highlights the critical need for early
identification and intervention. The scarcity of individual rare
cancer entities may render clinicians less attuned to the
psychological challenges faced by such patients. Our study
serves as a catalyst for increased vigilance and comprehensive
care strategies, ensuring timely recognition and management
of psychological issues within this niche patient population.

multiple specialists and lacking high quality clinical
evidence for informed decision-making.’

With the rising demographic of patients with rare
cancers of a younger age, the impact on their psychoso-
cial well-being has been profound.” Factors that exacer-
bate this, as compared to more common cancers which
involve an older demographic, include having a longer
timeframe of repercussions from diagnosis, as well as
treatment-related side effects.” The challenges that pa-
tients with rare cancers face also extend beyond their
physical health. Many of these patients are also at their
working age and potentially the breadwinner, resulting in
financial instability due to impaired ability to work."

Despite these obstacles, research on the occurrence of
depression, anxiety, and other psychological outcomes in
patients with rare cancers is limited due to the rarity of
these cancer entities. Addressing this gap is crucial for
developing comprehensive support and interventions for
individuals navigating the intricate landscape of rare
cancer diagnosis and treatment. This study is designed to
primarily investigate the prevalence, incidence and risk of
depression, anxiety, suicide, and post-traumatic stress
disorder (PTSD) within the population of patients with
rare cancers. Supplementary objectives include identi-
fying specific patient characteristics that may significantly
elevate their susceptibility to encountering these psycho-
logical burdens.

Methods

This systematic review is reported according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.
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Search strategy and selection criteria

A literature search was conducted on Embase, PubMed,
PsycINFO, and Cochrane. The search strategy included
search terms for ‘rare cancers’, ‘depression’, ‘anxiety’,
‘suicide’ and ‘PTSD’. Synonyms with truncations were
used in the search for the keywords and the database-
controlled subject headings. We translated the search
strategy between the different databases. The full search
strategies for PubMed and EMBASE are available in
Supplementary Table S1. Two reviewers independently
screened the titles and abstracts of all relevant studies.
The studies deemed uncertain on initial screening were
then independently evaluated by a third reviewer. We
included peer-reviewed English language studies pub-
lished since January 01, 2000-January 31, 2024 that
investigated psychological outcomes in patients with rare
cancers. We included all observational studies that aimed
to assess at least one of the following as a key finding:
The risk, prevalence, and incidence of depression, anxi-
ety, suicide, and PTSD in patients with rare cancers.
Prevalence and incidence were pooled for the single-arm
studies and relative risk-ratio (RR) was pooled for the
double-arm studies. Non-empirical studies, abstracts,
grey literature, letters, case reports, and protocols were
excluded. To ensure a comprehensive review, both
manual-searching, and backward and forward reference
searching were also conducted for the included studies.

Data analysis

Two independent reviewers extracted the data and
assessed data quality. Subject matter information
included demographics, types of cancer, the in-
struments and scales used to assess anxiety, depression,
suicide, and PTSD, treatment modalities, the period of
treatment and the main findings of the study. In studies
with multiple timepoints, we utilised the time point
with the highest number of events. The number of
participants at risk and the number of events regarding
their specific outcomes were extracted. In our review,
patients with rare cancers are defined as any cancer
diagnosis with an incidence of less than six per 100,000
in a year.! PTSD is defined as an occurrence of a chronic
impairment after exposure to traumatic events, causing
disturbance in functioning.” Reported depression, anx-
iety and PTSD must be tested using a validated instru-
ment for patient-reported outcome measures or a
clinical diagnosis by a registered practitioner.

Statistical analyses

We conducted the analyses using R (version 4.1.0) with
the meta and metafor packages. Unless specified, a two-
sided P values of <0.05 were considered statistically sig-
nificant. Metaprop was used in the meta-analysis of the
prevalence under a generalised linear mixed model
(GLMM) model. The mixed model was specified using a
random and fixed effect model. For dichotomous out-
comes, meta-analyses were performed to compute the
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relative risk of the psychological outcome (measured us-
ing RR compared to controls). Where available, the con-
trols were either healthy or patients with common cancers
which were analysed individually. Sensitivity analysis was
conducted using identifying and excluding potential out-
liers, random-effects, and leave-one-out analysis. To
determine if any key hierarchical and categorical variables
influenced the results, subgroup analyses and meta-
regression were performed. The categories for the cate-
gorical variables were split based on an equal distribution
to ensure methodological rigor and increase statistical
power. Age was categorised based on the mean age of a
cohort being either above or under 50 years old. Stage of
treatment was categorised based on the timeframe at
which patients were analysed, either before or after
completing treatment. Cancer types were classified into
sarcomas, carcinomas, and various. The chemotherapy
treatments were divided based on whether less than or
more than 50% of the group received chemotherapy,
surgery treatments were divided based on whether less
than or more than 75% of the group received surgery, and
radiotherapy treatments were divided based on whether
less than or more than 40% of the group received radio-
therapy. As only a few single-arm studies reported data on
incidence, the timepoint after the diagnosis of rare cancer
was treated as prevalence data for analysis. Sensitivity
analysis was then performed to ensure that prevalence
data did not misrepresent the overall results.
Between-study heterogeneity was determined using 12
and 2 statistics. 12 of >60% represented substantial het-
erogeneity between studies, 30%—60% demonstrated
moderate heterogeneity, and <30% indicated low hetero-
geneity.” We used Egger’s test to assess for publication
bias quantitatively. For qualitative bias, visual inspection
for funnel plot asymmetry was used. When publication
bias was suspected based on the funnel plot results, we
conducted sensitivity analyses using the trim-and-fill
method (fixed-random effects models and RO estimator)
to re-estimate the effect size after imputing potential
studies.'*"* This was done by the removal of the asym-
metric outliers from the funnel plot and the symmetric
remainder of the funnel plot aids in approximating the
final estimates of both the true mean and its variance." If
publication bias was absent, we assume a normal distri-
bution of effect sizes around the funnel plot's center.'

Risk of bias assessment

The methodological quality and risk of bias of the
included studies were assessed using the Joanna Brigg’s
Institute (JBI) Critical Appraisal tool.””'* Two indepen-
dent reviewers performed the appraisal, and any dis-
crepancies were resolved by a third reviewer.

Ethics statement

Ethics approval was not required as this study was a
systematic review. The protocol was registered on
PROSPERO (CRD42023475748).
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Role of the funding source

The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing
of the report. Informed consent was not required. All
authors had access to the data from this study and are
responsible for the decision to submit for publication.

Results

A total of 32 studies were included from 4281 records
(Fig. 1). The remaining 4249 studies were excluded after
removing irrelevant studies with the wrong study design
or population and duplicates. 23 studies’*' investigated
patients diagnosed with sarcoma, eight studies**
investigated patients diagnosed with various rare can-
cers, while one study” investigated patients diagnosed
with cholangiocarcinoma. 57,470 patients with rare
cancers out of 1,287,082 participants were included.
Main characteristics of the included studies are further
described in Supplementary Table S2.

Prevalence of depression and anxiety

20 studies!??-226-283-30354-4720 were included to evaluate
the prevalence of depression amongst patients with rare
cancers. 1222 out of 6113 patients with rare cancers
were assessed to have depression. Meta-analysis of the
20 studies (Fig. 2) indicated that depression was
observed in 17% of patients with rare cancers (95% CI:
14-22). Subgroup analyses of the prevalence of depres-
sion among other categorical variables are listed in
Supplementary Table S3. Overall, categorical variables
such as age, gender, stage of treatment, type of cancer,
and type of treatment were not found to significantly
increase the prevalence of depression. Meta-regression
did not reveal any significant variables (Supplementary
Table S4).

18 Smdies|9,22,23,26728,33755,38,3‘),4F/H/GJW,S() were included to
evaluate the prevalence of anxiety amongst patients with
rare cancers. 771 out of 5603 patients with rare cancers
were assessed to have anxiety. Meta-analysis of the 18
studies (Fig. 3) indicated that anxiety was observed in 20%

( Identification of studies via databases and registers 1
Y 5
s
'§ Records removed before
Records identified from » screening:
.E.. databases (n = 4,281) Duplicate records removed
H (n = 240)
=
—_—
\ 4
()
Records screened Records excluded based on title
—
(n = 4,041) and abstract (n = 3,888)
\ 4
Reports sought for retrieval Reports not retrieved
g (n=153) (n=1)
£
3 \4
Reports assessed for eligibility
(n=152) — | Reports excluded:
Wrong population (n = 29)
Wrong study design (n = 56)
No relevant outcomes
reported (n = 35)
—
b . o
£ Studies included in review
oS (n=32)
=

Fig. 1: PRISMA flowchart.
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Study Events Total Proportion 95%-Cl
Allen 2021 6 29 = 0.21 [0.08; 0.40]
Bergerot 2018 21 137 —— 0.15 [0.10; 0.22]
Bressoud 2007 4 15 T 0.27 [0.08; 0.55]
D'Agostino 2016 586 2229 N | 0.26 [0.24;0.28]
Eichler 2022 172 897 . 3 0.19 [0.17;0.22]
Paredes 2011 19 142 —— 0.13 [0.08; 0.20]
Polfer 2022 30 190 — 0.16 [0.11;0.22]
Srikanthan 2019 83 396 . 0.21 [0.17; 0.25]
Trautmann 2017 135 780 5= 0.17 [0.15;0.20]
Chan 2015 7 79 88— 0.09 [0.04;0.17]
Wiener 2006 13 34 P — 0.38 [0.22; 0.56]
Beesley 2018 10 111 —=—! 0.09 [0.04; 0.16]
Ellis 2022 43 192 —— 0.22 [0.17;0.29]
Chan 2018 10 65 —'-‘— 0.15 [0.08; 0.26]
Paredes 2012 9 36 —_ 0.25 [0.12; 0.42)
Tang 2015 21 76 Lo 0.28 [0.18; 0.39]
Herk-Sukel 2012 14 533 = g 0.03 [0.01;0.04]
Cenzer 2020 16 53 —_—- 0.30 [0.18;0.44]
Dengse 2017 6 51 —@——— 0.12 [0.04; 0.24]
Wal 2024 17 68 —— 0.25 [0.15; 0.37]
Random effects model 6113 < 0.17 [0.14; 0.22]

Heterogeneity: /2 = 88%, v = 0.3686, p <0.01 !
0.1

02 03 04 05

Fig. 2: Forest plot showing that depression prevalence was 17% in patients with rare cancers. Abbreviation: Cl, confidence interval.

of patients with rare cancers (95% CI: 15-25). Subgroup
analyses of the prevalence of anxiety among other cate-
gorical variables are listed in Supplementary Table SS.
Overall, categorical variables such as age, gender, stage of
treatment, type of cancer, and types of treatment were not
found to significantly increase the prevalence of anxiety.
Meta-regression did not report any significant variables
(Supplementary Table S4).

Relative risk ratios of depression and anxiety

Five studies®**""“*“* were analysed to evaluate the rela-
tive risk of depression in patients with rare cancers.
Meta-analysis of the five studies (Fig. 4A) indicated a
statistically significant increased risk of depression in
patients with rare cancers compared to the comparator
arm (RR = 2.61, 95% CI: 1.43—4.77). Three studies*>*"*
were analysed to evaluate the relative risk of anxiety in

Study Events Total Proportion 95%-Cl
Allen 2021 3 29 —F——— 0.10 [0.02; 0.27]
Bergerot 2018 27 137 —— 0.20 [0.13;0.27]
D'Agostino 2016 125 2229 : 0.06 [0.05; 0.07]
Eichler 2022 151 897 - 0.17 [0.14;0.19]
Paredes 2011 34 142 i 0.24 [0.17;0.32]
Polfer 2022 29 185 — 0.16 [0.11;0.22]
Srikanthan 2019 155 396 ; —=— 0.39 [0.34; 0.44]
Trautmann 2017 61 780 =+ : 0.08 [0.06; 0.10]
Chan 2015 1" 79 —&— 0.14 [0.07; 0.24]
Wiener 2006 13 34 — 0.38 [0.22; 0.56]
Beesley 2018 16 11 — 0.14 [0.08; 0.22]
Ellis 2022 43 192 —*—0—— 0.22 [0.17;0.29]
Wiener 2012 16 78 —— 0.21 [0.12; 0.31]
Chan 2018 27 65 : — 0.42 [0.29; 0.54]
Paredes 2012 14 36 P — 0.39 [0.23; 0.57]
Tang 2015 17 76 — 0.22 [0.14; 0.33]
Dengse 2017 15 69 —— 0.22 [0.13;0.33]
Wal 2024 14 68 —a— 0.21 [0.12; 0.32]
Random effects model 5603 = 0.20 [0.15; 0.25]

Heterogeneity: 12 = 96%, v° = 0.4109, p <0.01
0.1

02 03 04 05

Fig. 3: Forest plot showing that anxiety prevalence was 20% in patients with rare cancers. Abbreviation: Cl, confidence interval.
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patients with rare cancers. Meta-analysis of the three
studies (Fig. 4B) indicated a statistically significant
increased risk of anxiety in patients with rare cancers
compared to the comparator arm (RR = 2.66, 95% CI:
1.27-5.55).

Suicide incidence and PTSD prevalence
Three studies’’~*** were included to evaluate the inci-
dence of suicide amongst patients with rare cancers. 167
out of 50,465 patients with rare cancers were found to
have committed suicide. Meta-analysis of the three
studies (Fig. 5A) indicated that the incidence of suicide
was 315 per 100,000 person-years (95% CI: 162-609).
Gunnes et al.* retrospectively analysed 5440 individuals
diagnosed with various rare cancers before the age of 25
as part of a nationwide study, with a suicide incidence of
24 per 100,000 person-years. Shen et al.’' retrospectively
analysed 21,405 patients diagnosed with Kaposi’s sar-
coma without human immunodeficiency virus status as
part of a nationwide study, with a suicide incidence of
115 per 100,000 person-years. Siracuse et al.”’ retro-
spectively analysed 23,620 individuals diagnosed with
primary bone and soft tissue cancers as part of a
nationwide study, with a suicide incidence of 33 per
100,000 person-years.

Two studies?'** were included to evaluate the prev-
alence of PTSD among patients with rare cancers.
Seven out of 40 patients with rare cancers were

A
Experimental Control
Study Events Total Events Total
Trautmann 2017 135 780 880 7800
Herk-Sukel 2012 14 533 91 5330
Wal 2024 17 68 98 873
Cenzer 2020 16 53 17 155
D'Agostino 2016 586 2229 104 3085
Random effects model 3663 17243
Heterogeneity: 12 = 97%, t2 = 0.4267, p < 0.01
B '
Experimental Control
Study Events Total Events Total
Trautmann 2017 61 780 364 7800
Wal 2024 14 68 89 873
D'Agostino 2016 125 2229 31 3085
Random effects model 3077 11758

Heterogeneity: 12 = 92%, t* = 0.3832, p < 0.01

assessed to have PTSD incidence. Meta-analysis of the
two studies (Fig. 5B) indicated that PTSD was observed
in 18% of patients with rare cancers (95% CI:
0.09-0.32). Wiener et al.** recruited 34 survivors of
paediatric sarcoma, with an average of 18 years since
diagnosis. Bressoud et al.”' recruited 15 long-term
survivors of osteosarcoma, with an average of 11
years since diagnosis.

Pre-existing mental illness

Two studies?*” examined the relationship between pre-
existing psychological statuses and psychological out-
comes in patients with rare cancers (Supplementary
Table S6). Both studies reported a significant associa-
tion between having pre-existing psychological distur-
bances and an increased severity of anxiety and
depression after a rare cancer diagnosis.

Financial status

Four studies?*** explored the association between
financial status and psychological outcomes in pa-
tients with rare cancers (Supplementary Table S7).
Three studies”*** indirectly reported a significant
association between financial status and psychological
outcomes. The studies found that being unemployed
or having a disability pension were significantly
associated with higher levels of distress and worse
depressive symptoms. One study*® directly reported a

Risk Ratio RR  95%-Cl Weight

B 1.53 [1.30; 1.81] 21.8%

+— 1.54 [0.88;2.68] 18.7%

—— 2.23 [1.42;3.50] 19.7%

—f— 275 [150;5.05] 18.1%

g £ 7.80 [6.38;9.54] 21.7%

== 2.61 [1.43; 4.77] 100.0%
[ [ [ |
02 05 1 2 5

Risk Ratio RR  95%-Cl Weight

= 1.68 [1.29;2.18] 35.2%

e 2.02 [1.22;3.35] 31.4%

| —f=— 558 [3.78;8.24] 33.4%

—=——— 2,66 [1.27; 5.55] 100.0%
[ | | I |
02 05 1 2 5

Fig. 4: Forest plots showing the relative risk ratios of depression and anxiety in patients with rare cancers. (A) Depression risk ratio increased by
2.61 times compared to comparator. (B) Anxiety risk ratio increased by 2.66 times compared to comparator. Abbreviations: Cl, confidence

interval; RR, risk ratio.
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A

Study Events Total
Siracuse 2017 33 23620 ——
Gunnes 2017 24 5440
Shen 2020 110 21405
Random effects model 50465

—

Events per 100000

observations Events 95%-ClI
140 [96; 196]
- 441 [283; 656]

514 [423; 619]

L

315 [162; 609]

Heterogeneity: /2 = 95%, ©° = 0.3171, p < 0.01

100 200 300 400 500 600

B

Study Events Total Proportion 95%-ClI
Wiener 2006 3 25 = 0.12 [0.03; 0.31]
Bressoud 2007 4 15 0.27 [0.08; 0.55]
Random effects model 40 —— 0.18 [0.09; 0.32]
Heterogeneity: 1? = 25%, v =0, p = 0.25 ! ' ' ! !

01 02 03 04 05

Fig. 5: Forest plots showing suicide incidence and anxiety prevalence in patients with rare cancers. (A) Suicide incidence was 315 events per
100,000 person-years. (B) PTSD prevalence was 18%. Abbreviation: Cl, confidence interval.

significant correlation between an annual income of
less than $19,999 and psychological outcomes.

Social status

Three studies?”* reported on the association between
social status and psychological outcomes in patients
with rare cancers (Supplementary Table S8). Benedetti
et al.” reported a significant association between un-
married patients and having lower mental well-being.
D’Agostino et al.** reported a significant association
between divorcees and having higher levels of distress.
Interestingly, Paredes et al.”’” reported a significant as-
sociation between being married and having greater
severity of depression during treatment.

Physical health

Two studies** explored the association between the
physical health of patients with rare cancers and their
psychological outcomes (Supplementary Table S9). Both
studies reported that comorbidities or poor health were
associated with worse depressive symptoms.

Disease and treatment factors

Seven studies?****#7#474% reported on the association
between disease status, treatment modality and disease
symptoms on the psychological outcomes of patients
with rare cancers (Supplementary Table S10). Four
studies*****“¢ demonstrated significant associations be-
tween the status of the rare cancer and psychological

www.thelancet.com Vol 72 June, 2024

outcomes. Two out of the four studies reported a signif-
icant association between having a more severe cancer
diagnosis or symptoms with worse depression, quality-of-
life and distress.”*”* The other two studies”** found
worse psychological outcomes among survivors and
those in remission. Two studies’*' demonstrated sig-
nificant associations between chemotherapy and worse
psychological outcomes. Interestingly, Shen et al.** found
a significant association between patients receiving
chemotherapy and a decreased risk of suicide.

Risk of bias, publication bias and sensitivity
analyses

The quality of the methodology of the 32 studies was
scored with the JBI checklist and presented in
Supplementary Table S11. Overall, some risk of bias was
identified. Sensitivity analyses using funnel plots, trim-
and-fill, and Egger’s test showed some publication bias
(Supplementary Figures S1-S4 and S6-S9). However,
leave-one-out analyses reported that there were no sin-
gular studies that affected the overall results
(Supplementary Figures S5 and S10).

Discussion

To the best of our knowledge, this study is the first
systematic review and meta-analysis of the prevalence,
incidence and risk of depression, anxiety, suicide, and
PTSD in patients with rare cancers. Our study found a
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statistically significant increased risk of depression and
anxiety in patients with rare cancers compared to
healthy controls. We also identified a statistically high
suicide incidence, prevalence of depression, anxiety, and
PTSD. Systematic review found that having advanced
disease, chemotherapy treatment, lower income, and
social status were significant risk factors for negative
psychological outcomes.

As there were no studies that directly compared the
psychological outcomes of patients with rare cancers
and patients with common cancers, we referenced the
literature and indirectly compared the prevalence and
incidence of these outcomes among patients with
common cancers and also the general population
(Table 1). We note that the prevalence of depression and
anxiety was elevated in patients with rare cancers when
compared to the general population and slightly lower
when compared to common cancers such as breast and
colorectal cancer.

Colorectal and breast cancers are typically associ-
ated with an aggressive nature and propensity for
rapid progression, leading to elevated anxiety and
depression levels.” Concerns of body image after
mastectomy exacerbate anxiety in breast cancer pa-
tients, while older age in colorectal cancer patients
correlates with increased anxiety and depression,
likely due to extended duration of disease and

heightened disability rates.® In contrast, patients
diagnosed with rare cancers often fall within the
younger age demographic,' with them having a lower
risk of developing anxiety and depression.” Being
younger may be associated with a greater participa-
tion in cancer support groups amongst the young,
thus allowing them to learn more about their illness
and share concerns with other patients.*

Despite this, suicide incidence and PTSD preva-
lence are elevated in patients with rare cancers when
compared to both the general population and in pa-
tients with common cancers. Patients with rare can-
cers encounter significant challenges, especially as
distinct symptoms in the early stages contribute to the
overall difficulties.” In metastatic and refractory sar-
coma, the prognosis remains unfavourable, with a
median survival of only 12-18 months.** The absence
of specific symptoms often leads to delayed diagnosis
and treatment, intensifying existing challenges.®
Furthermore, the physical side effects of some treat-
ments, such as disfigurement and functional impair-
ment, worsen the overall impact on patients’ quality-
of-life.”* Throughout the disease course, individuals
with rare cancers grapple with significant psycholog-
ical effects stemming from the uncertainty of prog-
nosis and the adverse consequences of aggressive
treatments.”

“Incidence.

Author Year Country of study Population Prevalence (%)
Depression

Nikbakhsh et al.”* 2014 Iran Patients with breast cancer 19.56
Mols et al.> 2018 Netherlands Patients with colorectal cancer 19
Johansson et al.> 2013 Sweden General population 17.2
Anxiety

Nikbakhsh et al.>* 2014 Iran Patients with breast cancer 17.39
Mols et al.>? 2018 Netherlands Patients with colorectal cancer 20.9
Johansson et al.”? 2013 Sweden General population 147
Suicide Incidence (Expressed as events per 100,000 observations)

Misono et al.>* 2008 United States General population 16.7
Misono et al.>* 2008 United States Patients with breast cancer 70.4
Misono et al.”* 2008 United States Patients with colorectal cancer 165
Misono et al.”* 2008 United States Patients with lung cancer 168
Turaga et al.> 2010 United States Patients with pancreatic cancer 135°
Yu et al.®® 2020 United States Patients with leukaemia 26.4°
Osazuwa-Peters et al.”” 2018 United States Patients with head and neck cancers 23.6°
PTSD

Lewis et al.”® 2019 United Kingdom General population 7.8
Swartzman et al.>® 2016 United Kingdom Patients with breast cancer 10.0
Swartzman et al.>® 2016 United Kingdom Patients with colorectal cancer 43
Swartzman et al.>® 2016 United Kingdom Patients with prostate cancer 9.8
Varela et al.* 2011 United States Patients with Hodgkin's lymphoma 13
Goncalves et al.** 2011 United Kingdom Patients with ovarian cancer 13

Table 1: Comparison of the prevalence and incidence of depression, anxiety, suicide, and PTSD among various population groups.
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The high incidence of suicide and PTSD prevalence
in patients with rare cancers may be predisposed by the
high prevalence of depression and anxiety in this pop-
ulation. Anxiety and depression are linked to intense
negative emotions such as those associated with suicidal
tendencies.® Factors such as social isolation, disability,
and reductions in quality-of-life due to psychological
burden may contribute to a diminished sense of pur-
pose for individuals in this population.”® Moreover, pa-
tients with anxiety and depression often experience
reduced social support, a crucial protective factor against
suicide.® The adoption of avoidant coping strategies,
common in anxiety disorders, has also been identified
as a risk factor for suicide.” Additionally, the coexis-
tence of depression and anxiety significantly increases
the likelihood of suicide attempts.* The enduring
stigma surrounding mental health issues further com-
plicates the situation, leading cancer patients to avoid
acknowledging their psychological problems. Without
timely and adequate treatment, anxiety can escalate into
post-traumatic stress disorder.®’

Although our meta-analyses did not reveal that age
was a significant factor, it is noteworthy that patients
with rare cancers often fall within the younger age de-
mographics.' This characteristic while distinct from the
more prevalent cancers, has its own set of challenges.
Younger patients with rare cancers may have a longer
life expectancy which allows for an extended timeframe
to navigate the emotional and psychological re-
percussions of their diagnosis.” This extended time-
frame also presents unique challenges to younger
patients with rare cancers who are in the growing stage
of their lives, impacting their social engagement,
educational participation, and future family planning.”
Future research should therefore investigate the effects
of age on the mental health outcomes of patients with
rare cancers.

In the context of PTSD, the younger age of patients
with rare cancers can also contribute to a prolonged and
potentially more intense cancer experience. Research
indicates that younger individuals facing cancer may
have a longer bandwidth of time to measure PTSD
compared to their older counterparts.”” The extended
duration may be attributed to factors such as ongoing
treatment regimens, a higher possibility of experiencing
treatment-related side effects or facing more aggressive
therapeutic interventions.”” In contrast, older cancer
patients with more common cancers may be more in-
clined to opt for less aggressive treatments, potentially
sparing them from some of the psychological distress
associated with more rigorous therapeutic approaches.”

Our study also revealed significant correlations be-
tween specific demographic factors and heightened
vulnerability to psychological outcomes. Having a lower
income and social status were found to be significant
risk factors for negative psychological outcomes. These
factors were found to be consistent in the international
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literature.” Our results emphasise the importance of
proactive surveillance strategies and targeted resource
allocation to effectively mitigate the psychological
burden faced by these individuals.

Psychological outcomes were also influenced by both
disease and treatment-related factors. Patients with rare
cancers with advanced disease faced increased vulnera-
bility to negative psychological outcomes. Those with
advanced disease or those who went through chemo-
therapy treatment were identified as risk factors for
negative psychological outcomes.”*”* For individuals
with advanced disease, the psychological impact may
stem from the awareness of the severity of their condi-
tion, the uncertainty of prognosis and the potential
implications for their quality-of-life.”* Those who had
undergone chemotherapy often face both the physical
side-effects of treatment and also the emotional toll of
having to navigate a challenging and intense interven-
tion.”” It is important to integrate mental health support
into the overall care plan for patients with advanced
stage disease or those undergoing chemotherapy.
Healthcare providers should be attuned to the emotional
well-being of these individuals, offering not only medi-
cal interventions but also psychological support and re-
sources to help them cope with any challenges that they
may face.”

Our study should be interpreted with due consider-
ation of certain limitations. Firstly, there was high het-
erogeneity in the reporting of outcomes. There were
insufficient studies with control-arm, and data on sui-
cide and PTSD were available for three studies each.
Among those studies with a control-arm, there were
only five studies for depression and three for anxiety.
Hence, the resulting data on RR may not be represen-
tative and should be interpreted with prudence. The type
of rare cancer was also different for some studies,
further contributing to this heterogeneity. Due to the
heterogeneity across different social contexts, we were
unable to perform subgroup meta-analyses for variables
such as pre-existing mental illness, financial status, so-
cial status, physical health, disease, and treatment fac-
tors. Nonetheless, we were still able to systematically
review those factors. We also did not obtain individual
patient data for our meta-analysis as the available data
was insufficient to study individual risk factors affecting
the psychological outcomes. However, we were still able
to analyse the key characteristics in the subgroups that
we planned for, including age, gender, stage of treat-
ment, type of cancer, and types of treatment. Secondly,
as many of the studies are based on patient-reported
outcome measures, suicide-related behaviours are less
likely to be reported due to social stigma.” This could
have led to an underrepresentation of the group and
potentially caused the prevalence of suicide to be lower
than the actual number. Thirdly, there were no double-
arm studies that directly compared the mental health
outcomes of patients with rare cancers against patients
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with common cancers. We therefore indirectly
compared our pooled single-arm prevalence results
against other single-arm studies in the literature that
investigated those outcomes among patients with com-
mon cancers. Future studies should attempt to directly
compare those pertinent outcomes using patients with
common cancers as the comparator arm.

In conclusion, our study highlights an increased
susceptibility to depression, anxiety, suicide incidence
and PTSD within patients with rare cancers, surpassing
rates observed in other common cancers. Notably, fac-
tors such as disease stage, chemotherapy, and socio-
economic status are significant contributors to adverse
psychological outcomes. We emphasise the critical
imperative for early detection and increased support for
this vulnerable group. Urgent interventions and further
research are warranted to elucidate additional risk and
protective factors to devise targeted strategies to alleviate
the burden of depression and anxiety in these vulner-
able individuals.
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