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Abstract
Aim: Integration of clinical genetics into oncology is variable. Sarcomas have a strong genetic component,
with up to 1/30 patients carrying germline TP53 mutations. This study aimed to define genetic risk awareness
among sarcoma physicians. Outcomes were attitudes toward genetic testing, level of cancer risk and awareness
of risk reduction measures.
Methods: An online survey was administered to members of the Connective Tissue Oncology Society and
the Australasian Sarcoma Study Group.
Results: Sarcoma physicians (N = 124) from 21 countries participated, 40% of whom favored TP53 mutation testing in children regardless of family history, increasing to 83% for all age groups if a family history
was present and 85% if multiple primary cancers were present. However, 33% were not aware that risk
reduction strategies might identify some cancers at a more curable stage in carriers.
Conclusion: Clinical genetics is not yet standard of care for multidisciplinary management of sarcoma.
Awareness of genetic risk is important among sarcoma physicians. Attitudes among the sarcoma community
were generally positive, but education on genetic risk in sarcoma patients and collaboration with clinical
genetics services might improve quality of care. Sarcoma physicians need routine access to clinical genetics
services so that potential germline TP53 mutation carriers are recognized.
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INTRODUCTION
Integration of clinical genetics into oncology is variable for different cancer types and different patient age
groups.1,2 Genetic literacy also appears to differ among
cancer specialties and identification of patients at high
risk of carrying a germline mutation is variable in the
oncology setting.3,4 Many oncologists do not always
consider possible familial or genetic aspects of their
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patient’s cancer diagnosis. This may be because risk estimates are only available for certain genes and cancer
types, such as seen in colorectal cancer (CRC) and breast
cancer.5,6 Over time, specialists in these areas have accumulated sufficient data to allow incorporation of clinical genetics into their practice. The relatively high frequency of germline TP53 mutations in sarcoma patients
is emerging7 and awareness of this genetic risk is necessary for good clinical management.
Sarcomas contribute disproportionately to the burden
of cancer. They affect a young population, treatment
is costly and prolonged and morbidity and mortality
are high. Sarcomas have a strong genetic component8,9
and identification of heritable risk is important for
surveillance, treatment and reproductive decisions.10
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New data indicate that 1/30 sarcoma patients may carry
germline TP53 mutations.7 The prevalence of germline
TP53 mutations in the general population is unknown.
Failure to recognize the potential genetic risk in sarcoma
patients may result in missed opportunities for screening
and surveillance for patients and family members, both of
which may improve outcomes. Several whole-body (WB)
surveillance trials of germline TP53 mutation carriers are
currently underway.10
Germline TP53 mutations are associated with Li–
Fraumeni syndrome.11 This dominantly inherited syndrome is characterized by the high risk of cancer at multiple sites from early childhood through adulthood.12 Fifty
percent of carriers will develop cancer by the time they
are 30 and 80% will develop cancer by the time they
are 50.13 The most frequent cancers are sarcoma (soft tissue and osteosarcoma), breast cancer, leukemia, adrenal
cortical carcinoma and brain tumors.14 Significantly, sarcomas contribute 25% of all germline TP53-associated
cancers reported on the international agency for research
on cancer (IARC) database.15 Early data also indicate
that the 73% of childhood anaplastic rhabdomyosarcoma cases carry a germline TP53 mutation, irrespective
of family history.16 Of relevance to already diagnosed sarcoma patients is the 30% risk of developing a second primary malignancy within 30 years.17,18 This may, in part,
be due to therapeutic and ongoing surveillance radiation,
with mounting evidence that ionizing radiation increases
cancer risk synergistically in germline TP53 carriers.19,20
Lastly, germline risk has implications for family members
with offspring having a 50% chance of inheriting the mutation.
To our knowledge, there is no information on sarcoma physicians’ awareness of cancer risk associated
with germline TP53 mutations, their willingness to refer for routine genetic testing or their knowledge of risk
reduction measures available for mutation carriers.

MATERIALS AND METHODS
A cross-sectional online survey was sent to 2000 members of the Connective Tissue Oncology Society and
the Australasian Sarcoma Study Group. The primary
outcomes were attitudes toward genetic testing, knowledge of cancer risk and awareness of risk reduction
measures.

Survey instrument
The survey was a 12-item scale developed by an expert
panel of clinical geneticists and sarcoma oncology profes-
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sionals. The questionnaire was pilot-tested on oncologists
affiliated with Westmead Hospital in NSW, Australia, and
modified accordingly. These physicians were not included
in the final sample. Consent to survey participation was
inferred by completion of the questionnaire.

Statistical analyses
Descriptive statistics were calculated for independent
variables (clinician age, gender, subspecialty and country of practice). In the survey, each clinician is asked
whether they would favor genetic testing (yes/no) and
whether they would be in favor of WB-MRI (yes/no) in
a number of scenarios including different patient ages
and patient family history. To adjust for correlated responses within a clinician, we used a generalized linear
mixed model with a binomial distribution of errors and
logit link function. In this model, we included subspecialty, country of work, gender of clinician, age of clinician, clinician estimation of cancer risk in carriers, clinician belief in proven risk reduction strategies for carriers, age of patient, family history of patient, cancer risk
and single sarcoma or multiple malignancies as potential predictors of willingness to refer to genetic testing,
and in being in favor of screening with WB-magnetic
resonance imaging (MRI) in TP53 mutation carriers.
A process of backward elimination and forward addition was used to check the significance of fixed effects in
the full model. All fixed effects in the full model had the
similar significance values and odds ratios as in reduced
models. The intercept, patient age and scenario were included as random effects and this was chosen to minimize
the Akaike Corrected Information Criterion. Binary logistic regression was used to assess whether subspecialty,
clinician age, gender and geographic location were associated with knowledge of genetic risk and knowledge of
proven strategies to reduce risk for carriers. All analyses
were conducted in SPSS 21.21

RESULTS
Respondents
Respondents were 159 of 2000 (7.95%) people in 21
countries, and 124 were sarcoma physicians (22 pediatric
oncologists, 35 medical oncologists, 9 radiation oncologists and 58 surgeons). Other respondents included researchers (9%), pathologists (6%) and one clinical geneticist. Nonphysicians and the clinical geneticist were
excluded from the final analysis. The majority of respondents were male (75%) and over the age of 40 (77.4%)
(Table 1). The low response rate may have been due to
lack of clinician time or the complex subject matter.
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Table 1 Respondent characteristics
N (%)
Physician respondents

–

124/2000 (6.2%)

Gender

Male
Female

93 (75.0)
31 (25.0)

Age bracket (years)

20–29
30–39
40–49
>50

1 (0.8)
27 (21.8)
53 (42.7)
43 (34.7)

Pediatric oncologist
Medical oncologist
Radiation oncologist
Surgeon

22 (17.7)
36 (29.0)
9 (7.3)
57 (46.0)

Asia Pacific
Europe
North America

29 (23.4)
22 (17.7)
73 (58.9)

Subspecialty

Geographical location

Regularly takes family history

Willingness to refer for genetic testing
Rates of physician willingness to refer for TP53 genetic
testing in the presence of a single sarcoma in young adults
aged 16–25 years were 33.9% and 21% in adults >25
years of age, with 40.3% of physicians favoring testing
in children <16 years of age regardless of patient circumstance such as personal or family history (Table 3). Willingness to refer for genetic testing increased to 83%
across all patient age groups if a family history of cancer was present, and 85% across all patient age groups
if multiple primary cancers in a single individual patient
had occurred. Country of practice and clinical scenario
(single sarcoma, multiple malignancies and family cancer
history) were significant predictors of being in favor of referring for genetic testing. Physicians were more likely to
favor genetic testing in patients with a strong family history or multiple malignancies compared to patients with
a single sarcoma (P < 0.0001, family history odds ratio
[OR] = 27.07, multiple malignancies OR = 31.47 [Table 2]). Physician gender/age, subspecialty and whether
the physician takes a family history were not significant
predictors of being in favor of referral for genetic testing
(Table 2). Physicians in Australia were more likely to be in
favor of genetic testing (P = 0.004, OR = 3.76, 95% confidence interval [CI] = 1.54–9.20, [Table 2]). Most physicians (96%) reported taking a family history (Table 3).

Awareness of level of risk
Less than half of physicians (41%) (Table 3) estimated
the cancer risk for TP53 mutation carriers by age 50
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119 (96)

years accurately (>60% by age 50) with no significant
differences between age, gender or geographical region
of the physician. There was a trend for pediatric oncologists to be able to accurately estimate cancer risk (P =
0.085, OR 2.67, 95% CI = 0.87–8.16 [Table 4]). Conversely, 37% of physicians thought that the cancer risk
was <40% with this group including older physicians,
surgeons and physicians from the Asia-Pacific region
(including Australia).

Risk reduction measures
Thirty-three percent of physicians were not aware that
strategies that exist could reduce cancer risk in TP53 mutation carriers (Table 3), such as surveillance for early detection of cancers and risk reducing surgery in the case of
breast cancer (Box 1).
More than half of physicians (57%) were not aware of
reproductive technologies to reduce the risk of the mutation being passed on (Table 3), though pediatric oncologists were most likely to be aware of these strategies (P =
0.023, OR 3.22, 95% CI = 1.17–8.79 [Table 4]). However, when told of these strategies (prenatal testing such
as amniocentesis and preimplantation genetic diagnosis
[PGD]), nearly half of physicians (47%) considered them
to be acceptable. Being a physician practicing in Australia was significantly associated with being in favor of
prenatal technologies (P = 0.007, OR 4.64, 95% CI =
1.51–14.25 [Table 4]). Female physicians were significantly more in favor of PGD than males (P = 0.018, OR
3.26, 95% CI = 1.23–8.64 [Table 4]).
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Table 2 Willingness to refer for genetic testing
Variable
Physician age
<40 (ref.)
>40
Physician gender
Male (ref.)
Female
Subspecialty
Medical oncologist (ref.)
Pediatric oncologist
Radiation oncologist
Surgeons†
Country of practice
Non-Australia clinicians (ref.)
Australia clinicians
Physician takes family history
No (ref.)
Yes
Estimate cancer risk accurately
No (ref.)
Yes
Aware of proven strategies to reduce risk TP53 cancers
No (ref.)
Yes
Clinical scenario
Single sarcoma (ref.)
Family history of cancer
Multiple malignancies
Patient age at diagnosis
>25 (ref.)
<16
16–25

Odds ratio (95% CI)

P value
0.644

1.0
0.84 (0.40, 1.76)
0.441
1.0
1.34 (0.64, 2.82)
0.160
1.0
2.98 (1.04, 8.52)
1.84 (0.87, 3.92)
1.40 (0.58, 3.39)
0.004†
1.0
3.76 (1.54, 9.20)
0.457
1.0
1.8 (0.41, 7.79)
0.176
1.0
1.57 (0.82, 3.00)
0.10
1.0
1.73 (0.90, 3.34)
<0.0001†
1.0
27.07 (16.22, 47.32)
31.47 (18.28, 54.18)
0.064
1.0
0.57 (0.34, 0.95)
0.90 (0.54, 1.51)

†

Orthopedic and oncological surgeons.
CI, confidence interval.

Attitudes toward WB-MRI surveillance
Nonetheless, 70% of physicians were in favor of WBMRI as a surveillance modality in all patient age groups.
Cluster analysis found that younger physicians (<40
years of age) were significantly more likely to favor
WB-MRI across all patient age groups (P =< 0.0001,
OR 4.51, 95% CI = 2.00–10.56 [Table S1]). Cluster
analysis did not reveal any significant associations with
being in favor of WB-MRI across subspecialty, geographical region, patient age, physician gender, physician
ability to estimate cancer risk and physician awareness
of proven strategies (Table S1). Binary logistic regression, however, revealed that being a pediatric oncologist
was significantly associated with favoring WB-MRI in
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children <16 years of age (P = 0.038, OR 3.29, 95%
CI = 1.07–10.13 [Table 4]).

DISCUSSION
This international survey aimed to investigate sarcoma
physicians’ willingness to refer for routine genetic testing,
their knowledge of risk reduction measures available for
TP53 mutation carriers and their knowledge of cancer
risk in association with germline TP53 mutations.
We found that the majority of physicians were significantly in favor of referral for genetic testing where there
was a personal history of multiple malignancies (80% in
children <16 years old, 83% for 16–25 years old) and/or
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Table 3 Frequencies

Willing to refer for genetic testing with a single sarcoma
<16 years
16–25 years
>25 years
Willing to refer for genetic testing with a family history of cancer
<16 years
16–25 years
>25 years
Willing to refer for genetic testing with multiple malignancies
<16 years
16–25 years
>25 years
Able to estimate cancer risk accurately†
Physician takes family history
Not aware of proven strategies to reduce risk TP53 cancers
Not aware of reproductive technologies to reduce risk of having child with TP53 mutation
†

N

%

50
42
26

40.3
33.9
21.0

99
102
109

79.8
82.3
87.9

108
109
99
51
119
41
71

87.1
87.9
79.8
41.1
96.0
33.1
57.3

Clinician ability to estimate the cancer risk for TP53 mutation carriers by age 50 years accurately (>60% by age 50).

a family cancer history (80% for testing in adults and
87% in children and young adults <25 years of age).
Australian physicians were significantly more likely to be
willing to refer for genetic testing in all cases. These results indicate that many sarcoma physicians have some
awareness of “red flag” personal and family histories that
may indicate the presence of a germline TP53 mutation.
Consistent with other research,22 we found that 96%
physicians reported taking a family history and that
a high proportion would favor routine genetic testing
where there was a family history of cancer (87%). However, we do not see these data reflected in actual referrals
to the Family Cancer Clinic in the international sarcoma
kindred study (ISKS) data. This is relevant as family history taking is a key to delivering the best preventative
services to those most at risk.23 It has previously been
shown that only 43% of patients at risk for CRC and
breast cancer had their risk documented in their medical
chart but that the age of cancer diagnoses in relatives was
frequently missing.23 Furthermore, incomplete or suboptimal family history taking due to factors such as competing patient diagnoses, low provider/patient time and
communication problems between the clinician and the
patient may also exist.23 This missing information can significantly impact the identification of at-risk individuals.
Another group of patients who may not be identified
as being at risk are those with a single sarcoma. There
were low rates of willingness to refer in the presence of a
single sarcoma with only 40% of physicians in favor for
children <16 years of age. This rate decreased as patient
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age increased (16–25 years 33.9%, >25 years 25%). The
ISKS found that 40% of their probands with a germline
TP53 mutation had only a single sarcoma with no personal or family history of cancer. Furthermore, 24% of
germline TP53 mutations detected are de novo.24,25 It may
be that physicians are not fully aware of these data or of
the possible advantages of referral to genetics services in
the context of a single sarcoma. Physicians may also be
limited in their ability to refer patients because of clinical guidelines for referral or payer issues where genetics
services are not government funded.
The former may be more likely given that 33% of
physicians did not know that risk reduction strategies
such as risk reducing surgery (for breast cancer) and prenatal technologies are available for TP53 germline mutation carriers. Physicians may not be fully aware of the
TP53-associated spectrum of cancers (Box 1). Furthermore, it seems that physicians do not perceive surveillance, such as with WB-MRI, as a potential risk reduction
measure. Younger physicians favored WB-MRI across
all age groups, indicating that there may be differences
in attitude between physicians of different ages. Pediatric oncologists were also significantly more likely to
be in favor of WB-MRI in sarcoma patients <16 years
of age possibly because there is increasing awareness of
the need for alternative screening methods in children
due to the growing evidence of the late effects of other
screening modalities such as computed tomographypositron emission tomography (CT-PET) that use ionizing radiation.26,27
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Table 4 Binary logistic regressions

Model 1 – Aware of proven strategies to reduce risk TP53 cancers
Physician age <40 (Referent > 40)
Physician gender female (Referent male)
Subspecialty pediatric oncologist (Referent nonpediatric)
Country of Practice Australia (Referent not Australia)
Model 2 – Aware of reproductive strategies
Physician age <40 (Referent >40)
Physician gender female (Referent male)
Subspecialty pediatric oncologist (Referent nonpediatric)
Country of Practice Australia (Referent not Australia)
Model 3 – In favor of preimplantation genetic diagnosis (PGD)
Physician age <40 (Referent >40)
Physician gender female (Referent male)
Subspecialty pediatric oncologist (Referent nonpediatric)
Country of Practice Australia (Referent not Australia)
Model 4 – In favor of all prenatal technologies (PGD and prenatal testing)
Physician age <40 (Referent >40)
Physician gender female (Referent male)
Subspecialty pediatric oncologist (Referent nonpediatric)
Country of Practice Australia (Referent not Australia)
Model 5 – In favor of WBI-MRI <16 years
Physician age <40 (Referent >40)
Physician gender female (Referent male)
Subspecialty pediatric oncologist (Referent nonpediatric)
Country of Practice Australia (Referent not Australia)
Model 6 – In favor of WBI-MRI 16–25 years
Physician age <40 (Referent >40)
Physician gender female (Referent male)
Subspecialty pediatric oncologist (Referent nonpediatric)
Country of Practice Australia (Referent not Australia)
Model 7 – In favor of WBI-MRI >25 years
Physician age <40 (Referent >40)
Physician gender female (Referent male)
Subspecialty pediatric oncologist (Referent nonpediatric)
Country of Practice Australia (Referent not Australia)
Model 8 – Able to estimate cancer risk accurately
Physician age <40 (Referent >40)
Physician gender female (Referent male)
Subspecialty pediatric oncologist (Referent nonpediatric)
Country of Practice Australia (Referent not Australia)

OR

95% CI

P value

1.61
1.90
2.22
1.58

0.64, 4.10
0.72, 5.02
0.67, 7.36
0.51, 4.85

0.31
0.196
0.189
0.429

1.47
0.91
3.22
1.40

0.62, 3.48
0.37, 2.20
1.17, 8.79
0.51, 3.84

0.384
0.826
0.023†
0.523

2.31
3.26
2.19
2.60

0.93, 5.76
1.23, 8.64
0.70, 6.87
0.84, 8.51

0.073
0.018†
0.178
0.10

1.17
2.41
1.20
4.64

0.50, 2.73
0.99, 5.86
0.44, 3.30
1.51, 14.25

0.723
0.52
0.727
0.007†

6.13
2.25
3.29
1.70

2.44, 15.43
0.71, 7.12
1.07, 10.13
0.49, 5.93

0.000†
0.169
0.038†
0.405

3.59
0.71
1.53
0.88

1.53, 8.40
0.28, 1.80
0.54, 4.31
0.30, 2.58

0.003†
0.476
0.422
0.819

2.37
0.85
0.94
1.16

1.03, 5.46
0.34, 2.11
0.33, 2.67
0.39, 3.41

0.043†
0.729
0.90
0.792

1.03
1.51
2.67
1.03

0.44, 2.38
0.63, 3.63
0.87, 8.16
0.36, 2.89

0.96
0.35
0.085
0.961

CI, confidence interval, OR, odds ratio, † , statistically significant.

Many physicians (57%) were not aware that prenatal
technologies could provide opportunity for offspring free
of the risk allele. This is consistent with previous assessments of clinician knowledge of prenatal technologies.28
When told what these prenatal technologies entailed,
some physicians found this technology to be acceptable
(47%), suggesting that there may be concerns among sarcoma physicians about the use of prenatal technologies.
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This may reflect a lack of familiarization with the options available. Pediatric oncologists were significantly
in favor of these technologies compared to other specialties. The reasons for this are not clear though potentially this may be due to pediatric oncologists experiencing the everyday reality of treating very ill children therefore the potential to avoid that situation is
welcomed.
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BOX 1: IMPLICATIONS OF GERMLINE
TP53 MUTATIONS FOR SARCOMA
PATIENTS

r
r
r
r
r
r
r
r

r
r

Potentially 1 in every 30 sarcoma patients carries a germline TP53 mutation regardless of family
history.7
Germline TP53 mutations are associated with Li–
Fraumeni syndrome (LFS).
LFS is a rare cancer syndrome characterized by the
high risk of cancer at multiple body sites from early
childhood through adulthood.12
Fifty percent of TP53 mutation carriers identified
by family history will develop cancer by the time
they are 30 years old.13
The most frequent cancers associated with LFS
are sarcoma (soft tissue and osteosarcoma), breast
cancer, leukemia, adrenal cortical carcinomas and
brain tumors.41
The cancer risk of relatives of sarcoma patients with
a germline TP53 mutation is difficult to quantify as
family history is not always a perfect guide.
Germline TP53 mutation carriers have a 57%
probability of a second malignancy within 30 years
of an initial cancer diagnosis.17,18,42
TP53 mutation carriers face unique psychosocial
challenges given their predisposition for developing
several types of cancer. For example, unlike women
with germline BRCA1/2 mutations, TP53 mutation carriers may receive little reassurance knowing
their carrier status as there is currently only preliminary evidence for effective prevention and/or early
detection of TP53-related cancers other than early
breast screening or breast cancer preventive surgery
in female carriers.10,33,43
Ionizing radiation increases cancer risks synergistically although the exact magnitude of risk is
unknown.19,20
Identification of cancer risk alleles will be important for people with sarcoma for future surveillance
measures and reproductive decisions.

Only 41% of physicians were able to accurately predict cancer risk in germline TP53 mutation carriers by
the age of 50 (60%). Approximately 1/3 of physicians
(37%) underestimated the risk of TP53-associated cancers revealing a lack of awareness with low estimates
made by surgeons, residents of Asian-Pacific region and
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older physicians. Even though a strong association of sarcomas with Li–Fraumeni syndrome has been established
since the early 1990s,11,29 the translation of this knowledge to sarcoma physicians responsible for referring potential carriers for genetic testing appears to have been
limited. This is meaningful when considering that deficiencies in clinician knowledge of genetics have been
linked with referral practices in the past22,30 and indicates
that a knowledge update may be warranted.
The findings indicate that knowledge around possible risk reduction for carriers, their families and potential offspring is limited. Physicians may be more likely
to refer sarcoma patients for genetic testing if physicians had a more complete understanding of TP53associated genetic risk and possible risk reduction strategies. Furthermore, sarcoma physicians appear to not take
into account the high de novo rate of germline TP53
mutations.
There may be other reasons for nonreferral to clinical
genetics services: sarcoma physicians may not be aware
that clinical genetics services are widely available with
expertise to assist in the long-term management of these
patients and their families. It has been shown previously
that half of doctors did not know of a geneticist or genetic counselor31 and that communication between primary care physicians and the genetics community is far
from optimal.32 Other impediments to accessing genetics
services could include clinical nihilism toward testing for
germline TP53 mutations by the genetics services themselves. In the past, genetic testing for TP53 was widely
regarded as futile because the clinical utility of the information was felt to be very limited. This perspective
is slowly changing as surveillance strategies are increasingly being investigated.33 A lack of local comprehensive
genetic testing services is also possible, though only 8% of
respondents in this survey are from countries outside of
North America, Western Europe and Australasia where
such services may be lacking. Finally, treating oncologists could also feel that there is no perceived benefit for
their patient, perhaps not considering the potential wider
benefits for family members. A recent study on factors
influencing the organizational adoption of genetics services found that clinical genetics services were not seen
to be advantageous to their patients or that they would
have a high clinical impact.34 This explanation seems
likely in this sample of physicians as reflected by the low
awareness of risk reduction strategies and prenatal technologies. Because clinical genetics are not yet standard
care for the multidisciplinary management of sarcoma, an
increased awareness of genetic risk is important among
sarcoma physicians.
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It is important to increase physician awareness of the
likelihood of germline TP53 mutations in sarcoma patients. An initial measure to achieve this would be to
ensure a comprehensive family history taking that should
identify patients at most obvious risk. This could be
done through the use of standardized family history taking tools with scores based on personal and family history. Tools like these have been shown to be promising.35
Patient education on the importance of family history
could also be useful with patients requested to complete
preappointment family history questionnaires with an explanation as to why this is important. This would also
allow the focus during appointments to remain on the
primary diagnosis rather than family history taking.
Another avenue for addressing the lack of awareness
of germline TP53 mutations could be via multidisciplinary team meetings (MDTs). The clinical genetics services could be involved and on hand to help identify potential TP53 carriers. In this setting, the clinical geneticists could provide ongoing and current knowledge of
available genetics services, risk reduction strategies, red
flag personal and family histories that may indicate possible mutation carriers. This best practice collaboration
may assist not only with the identification of at-risk individuals and their families but also strengthen links between the sarcoma clinic and the clinical genetics services,
which will be crucial as our understanding of the heritable genetic drivers of sarcoma increases in the future.
For this or other strategies to be implemented, however, there needs to be consultation with sarcoma physicians on how best to integrate clinical genetics into their
practice. The views of patients should also be taken into
consideration as they may help to guide how this additional information can best be handled. Literature exists
about the views of breast cancer patients on rapid testing
and how this impacts on treatment decisions and patient
awareness of risk;36 this could guide the most effective
integration of clinical genetics into sarcoma management
conferring the most benefit to patients. There is potentially a role for rapid genetic testing due to the growing body of evidence that TP53 mutations cause radiation sensitivity due to impaired recognition and repair of
deoxyribonucleic acid damage.37,38 Treatment with radiotherapy could be avoided in these patients if other treatment modalities with comparable cure rates are available.
For several years, heritable genetic factors contributing
to CRC and breast cancer have been recognized. Physicians in these areas have a comprehensive knowledge
of possible contributing genetic faults in these cancers,
are aware of risk reduction strategies and have clinical genetics services as part of their MDTs. This has led


C

2016 John Wiley & Sons Australia, Ltd

KA McBride et al.

to improvements in both treatment and surveillance/risk
reduction measures and, as a consequence, improved
overall survival for hereditary-related breast cancer and
CRC.39,40 In the sarcoma field, awareness of contributing
genetic factors and inclusion of clinical genetics services is
at very early stage but moving forward, it could be modeled on the breast cancer and CRC frameworks for care.
Attitudes to genetic counseling and risk reduction measures among the sarcoma community were generally positive. Education on the implications of germline TP53 mutations and opportunities for genetic risk modification
may improve the quality of care. Many physicians are
not aware that genetic counseling and testing can provide information to the family that may help in reducing
morbidity and mortality associated with germline TP53
mutations. Further research is needed on how best to accomplish this and to establish patient preferences.

CONCLUSION
Sarcoma physicians do not yet have a detailed knowledge of the contribution of germline TP53 mutations
to the hereditary aspects of sarcoma. Referral by sarcoma physicians to clinical genetics services is necessary
if potential germline TP53 mutation carriers are to be
identified. This knowledge, coupled with an increased
awareness of risk reduction strategies and reproductive
technologies, may improve clinical management of TP53
mutation carriers and impact positively on the morbidity
and mortality associated with sarcoma. Future directions
in this area should include patient preferences on timing
and the offer of clinical genetics services. Educational materials for sarcoma physicians on TP53 and risk reduction
measures/availability of clinical genetics also need to be
developed, effective family history taking tools evaluated
and research conducted on how best to increase interdisciplinary collaboration between sarcoma oncologists and
clinical genetics services.

LIMITATIONS
This study had a limited response rate and may not be
a representative sample as physicians who already had
an interest in TP53 and some knowledge may have been
more likely to respond. This could skew results toward
higher rates of willingness to refer for genetic testing and
higher knowledge around cancer risk in association with
this mutation. Nonetheless, this survey provides important groundwork in this field.
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