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Scope of the technical report

This technical report refers to the development of Clinical Practice Guidelines for
Management of Sarcoma (Series 1). The following clinical questions are addressed in this
series.

1. Does radiotherapy at specialised sarcoma centre improve outcomes?
Population: Adult and Paediatric patients with bone and soft tissue sarcoma
Intervention: Multidisciplinary team, radiotherapy
Comparison: Treatment at non-specialised centre
Qutcomes: Local control, overall survival, wound complication, radiotherapy toxicity

2. Does surgery at specialised sarcoma centre improve outcomes?
Population: Adult and Paediatric patients with bone and soft tissue sarcoma
Intervention: Multidisciplinary team, surgery
Comparison: Treatment at non-specialised centre
Qutcomes: Limb salvage rate, local control, overall survival, postoperative mortality

3. Does delayed surgical resection of the primary tumour impact on the outcome of pelvic
Ewing sarcoma?
Population: pelvic Ewing Sarcoma
Intervention: delayed surgical resection of the primary tumour
Comparison: surgery at time point of recommended local control in protocol
Qutcomes: Overall survival

This report includes a description of the systematic review methodology, drafting of the
guidelines, search strategy, evidence summary, quality assessment and evidence statement
for each clinical question.

Systematic review methodology

The topic lead and research librarian decided on the search strategy. The systematic review
management software Covidence is used to facilitate systematic review. The studies
identified by search strategy are imported into Covidence for review and data extraction.
Duplicates are firstly removed automatically by Covidence. Each study undergoes title and
abstract screening for eligibility for full text screening by two independent reviewers as per
the PICO model, inclusion, and exclusion criteria. The full text of each study is then assessed
for eligibility by two independent reviewers. A reason for exclusion is assigned to each
excluded study. Any conflicts between the two reviewers are resolved by the lead of the
clinical question.

Quantitative and qualitative data extraction for each study are performed in Covidence

using a custom template by a member of the guidelines working party. The extracted data
of all the studies are then exported into a single Excel file.
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The quality of each study is assessed by two independent reviewers using the NHMRC
Evidence Hierarchy, Newcastle-Ottawa Quality Assessment Form for Cohort Studies or
Cochrane Collaboration’s tool for assessing risk of bias for randomised trial. A final score for
the quality assessment is assigned to each study. Finally, an evidence table which
summarises the systematic assessment and critical appraisal of all studies that meet the
inclusion criteria is created.

Drafting of the guidelines

The topic leads write the first draft of the guidelines. Each member of the working party for
the clinical question is provided with the following for critical appraisal:

e access to Covidence which has all studies included in the title/abstract screening, full
text screening, the Prisma diagram, the pdf of all studies that meet the inclusion
criteria and the data extraction

e an excel file with evidence table, which summarises the systematic review and
critical appraisal of all studies that meet the inclusion criteria

e final quality assessment (NHMRC Evidence Hierarchy, Newcastle-Ottawa Quality
Assessment Form for Cohort Studies, Cochrane Collaboration’s tool for assessing risk
of bias for randomised trial) for each study that meet the inclusion criteria

e adraft guideline with evidence summary, recommendations and practice points at
prior to topic working party meeting
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Clinical question 1: Does radiotherapy at specialised sarcoma centre
improve outcomes?

The first clinical question and its PICO model addressed by the guideline is:

1. Does radiotherapy at specialised sarcoma centre improve outcomes?
Population: Adult and Paediatric patients with bone and soft tissue sarcoma
Intervention: Multidisciplinary sarcoma team, radiotherapy at specialised sarcoma
centre
Comparison: Treatment at non-specialised centre
Qutcomes: Local control, overall survival, wound complication, radiotherapy toxicity

A systematic search for evidence performed by a research librarian were undertaken in
February 2021 and updated in February 2022 in the following electronic databases:

e Ovid Medline, Ovid Embase, Cochrane CENTRAL (Wiley).

Date of coverage was restricted to 1990 onwards and searches were limited to articles in
English only.

In Medline, the search strategy consisted of a combination of exploded subject headings
(MESH) and various keywords to identify the literature.

Subject headings applied in Ovid Medline included: “Sarcoma”, “Radiotherapy”, “Patient
Care team”, “Hospitals, Special”, “Referral and consultation”, “Hospitals, high-volume”.
These were combined in their associated cluster groups with keywords such as:
“osteosarcoma”, “liposarcoma”, “radiation”, “sarcoma centre”, Multidisciplinary team”,
“specialist unit” and more. Please refer to the search strategy for a complete list of terms
used. All word variations (including spelling) were searched and adjacency searching was
applied in some instances that linked words in proximity to one another.

The “AND” was applied to all separate concepts in order to yield relevant citations.

The “NOT” command was used to exclude results in correspondence with the criteria.

Due to the high number of results and concern about relevancy after the initial search, a
decision was made to include subjects and keywords representing outcomes in the strategy

for this question, e.g., “treatment outcome”, “survival rate”, “effectiveness”, “limb salvage”,
“toxicity” and more.

The search in Ovid Embase followed a similar format to the Medline search with variations
according to its subject thesaurus (Emtree). In Cochrane CENTRAL, keyword combinations
were used. Please see below for the complete search strategy.

The research question is aimed at patients with sarcoma of all backgrounds and ages. There
is no specific risk factor for development of sarcoma therefore the population (adult and
paediatric patients with bone and soft tissue sarcoma) specified in the search strategy
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include all population subgroups. The focus of this research question is on the benefit of
radiation therapy at highly specialised sarcoma centres which only exist in metropolitan
areas. The outcomes of the systematic review will provide useful data to lobby for better
support of rural patients.

The inclusion and exclusion criteria used to select studies for appraisal are described below:

Inclusion criteria:

- Studies that cover the research question in regard to their PICO

- Contains comparison between specialised/MDT/academic and non-
specialised/community centres

- Population of the study covers adult and paediatric patients with bone and soft
tissue sarcoma

- Investigates Intervention of Multidisciplinary team and radiotherapy

- Compares the difference of treatment at non-specialised centre

- Outcomes of the study includes limb salvage rate, local control, overall survival,
functional outcome, wound complication, radiotherapy toxicity

Exclusion criteria:

- Nonsarcoma

- Excluded Sarcoma Types (Kaposi Sarcoma, gastrointestinal stroma; tumour,
Dermatofibrosarcoma protuberans, Adenosarcoma, Carcinosarcoma, Endometrial
stromal tumours, Phyllodes tumour, gliosarcoma, uterine sarcoma)

- Review article or editorial

- Case report/series

- Conference abstract

- No comparison with specialised and non- specialised centre

- Studies that was not relevant to research question
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4110 studies imported for screening 934 duplicates removed

!

3176 studies screened 3116 studies irrelevant
60 full-text studies assessed for eligibility 39 studies excluded

¥ Hide reasons

17 Wrong intervention

11 conference abstract only
6 Wrong comparator

2 Duplicate

2 Wrong outcomes

1 Wrong study design

0 studies ongoing
0 studies awaiting classification

21 studies included

Figure 1. PRISMA flow chart from Covidence showing the flow of information through the
different phases of this systematic review for this clinical question.

Preferred Reporting Items for Systematic Reviews and Meta-Analyse (PRISMA) flow chart
shows the different screening phase for question 1 (Figure 1). A total of 3,76 records were
identified from the search strategy and imported into Covidence for screening. The inter-
rater reliability for the title and abstract screening was 97.2% and full text review was
77.6%. The selection process yielded a final number of 21 studies for the systematic review.
Please see Appendix 1 for list of the 21 studies.

Quantitative and qualitative data were extracted with a custom template within Covidence
for each study. The data extraction was then exported from Covidence into the Excel file. An
evidence table is created with information on study design, inclusion and exclusion criteria,
number of patients/hospitals, outcomes, level of evidence, quality assessment, critical
appraisal, and other relevant information. Please see Appendix 2 &3. for Evidence Summary
tables and quality assessments “T1Q1_Evidence Summary and Quality Assessments”.

Not all 21 studies address the outcome endpoints defined by the PICO model. Therefore, for
each outcome in the PICO model, a separate evidence table is created for appraisal. After
extensive review of the studies, evidence summary and recommendations were created for
the two endpoints: local recurrence and wound complication/radiation toxicity (Please see
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Appendix 4. Evidence Summary tables for Local Recurrence and Wound Complication). The
outcome overall survival attributable to radiotherapy treatment alone at specialised
sarcoma centre could not be determined due to the nature of multidisciplinary treatment
for sarcoma (often a combination of surgery, radiotherapy, and chemotherapy). Most
studies identified in this search reported the outcome by overall treatment at specialised
sarcoma centre rather than radiotherapy at specialised centre.

For each recommendation, an evidence statement is created and graded using a NHMRC
approved method. This statement documents the synthesis and evaluation of the body of
evidence to determine the grade of each recommendation. Please see below for the
evidence statement form for each of the outcomes covered by the clinical question 1.
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Search strategy
Search strategy for clinical question 1.

Database: Ovid MEDLINE(R) ALL <1946 to February 08, 2021>

Search Strategy:

1 expsarcoma/(139721)

2 (sarcoma* or adamantinoma®* or aneurysmal bone cyst* or angiosarcoma* or atypical
lipomatous or chondroblastoma* or chondromyxoid fibroma* or chondrosarcoma* or chordoma* or
dermatofibrosarcoma* or desmoid-type fibromatos* or desmoid tumo?r* or desmoplastic round
cell or desmoplastic small round cell or desmoplastic fibroma* or epithelioid
hemangioendothelioma* or epithelioid h?emangioma* or ewing* or fibrosarcoma* or giant cell
tumo?r* or inflammatory myofibroblastic or neurofibrosarcoma™ or hemangiosarcoma*® or
malignant fibrous histiocytoma™ or leiomyosarcoma® or liposarcoma* or lymphangiosarcoma* or
malignant peripheral nerve sheath tumo?r* or mesenchymoma®* or mesodermal mixed or
myosarcoma* or myxofibrosarcoma™ or myxosarcoma* or osteoblastoma™ or osteosarcoma* or
pecoma®* or pec tumo?r* or perivascular epithelioid cell or primitive neuroectodermal tumo?r* or
rhabdomyosarcoma* or solitary fibrous or spindle cell or tenosynovial giant cell).mp. (234963)

3 1or2(240923)

4 exp radiotherapy/ (188879)

5 radiotherapy.fs. (193868)

6 (radiotherap* or radiation or irradiat* or imrt or xrt or 3dcrt or 3d crt).mp. (904960)
7 4or50r6(917689)

8 3and7(30528)

9 exp patient care team/ or exp hospitals, special/ or exp "referral and consultation"/ or exp
hospitals, high-volume/ (205114)

10 ((sarcoma* or speciali?ed or specialist or specialty or specialization or centrali?ed or
multidisciplinary or multi-disciplinary or mdt* or designated or cancer or tumo?r or oncology or
managed clinical or high* volume) adj3 (center or centers or centre* or centres or team®* or care or
hospital* or facility or facilities or unit or units or clinic or clinics or network* or approach or
referral)).mp. (204888)

11 9 or 10 (385245)
12 8and 11 (1617)
13 surgery.fs. (2023341)

14 (surgery or surgeries or surgical or surgeon* or resection or resectable or excision).mp.
(3280928)

15 13 or 14 (3280928)

16 3and 15 (67242)

Technical Report: Clinical practice guidelines for management of sarcoma (series 1) 9



17 11 and 16 (3052)
18 exp treatment outcome/ or exp survival rate/ or exp survival analysis/ (1365516)

19 (outcome* or survival or effectiveness or advantage®* or benefit* or efficacy or success* or limb
salvage or local control or wound* or toxicity).mp. (6695396)

20 18 0r 19 (6734096)

21 12 and 20 (1243)

22 limit 21 to (english language and yr="1990 -Current") (1047)

23 17 (3052)

24  limit 23 to (english language and yr="1990 -Current") (2513)

25 exp bone neoplasms/ or exp soft tissue neoplasms/ or exp sarcoma/ (250757)

26 (((bone* or soft tissue) adj3 (Cancer* or neoplasm®* or tumo?r*)) or bstt* or sarcoma*).mp.
(207991)

27 25 or 26 (311699)

28 ((second or 2nd or pathology or central* or consultative) adj2 (opinion* or review*)).mp.
(9675)

29 ((diagnostic or histopatholog*) adj2 (concordance* or discordance* or discrepanc* or
agreement*)).mp. (2683)

30 expert pathologist*.mp. (498)

31 28o0r29o0r30(12739)

32 27 and 31 (432)

33 limit 32 to (english language and yr="1990 -Current") (383)

34 exp animals/ not exp humans/ (4785640)

35 ((animal* or rat or rats or swine or mouse or mice or dog or dogs) not human*).mp. (4737872)
36 34 or 35 (5035439)

37 22 not 36 (1035)

38 24 not 36 (2495)

39 33 not 36 (379)

3k 3k 3k 3k 3k 3k 3k %k %k 3k 3k 3k %k %k %k %k 3k 3k %k %k %k >k %k %k %k k ok

Searches re-run On Feb 09 2022 to include any recent literature.
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Evidence Statement Forms for each outcome

Outcome 1: Local Recurrence

Component Rating

Description

1. Evidence Base C

One or two Level Il studies with a low risk of bias or Level |
or Il studies with a moderate risk of bias

Consistency A

All studies consistent

Clinical Impact B

Moderate - 2 of 4 studies did not perform multivariate
analysis. There might be some unknown factors affecting
the outcomes.

4. Generalisability B

Evidence directly generalisable to target population with
some caveats- only soft tissue sarcoma, mostly
extremity/trunk primary, only the Ray-Coquard included 8
cases of retroperitoneal primary

5. Applicability B

Evidence applicable to Australian healthcare context with
few caveats - only one Australian study, 89 patients, two
sarcoma centres, Large geographic landscape,? feasibility
to deliver RT only in sarcoma centre, currently minimal
patient support

Outcome 2: Wound Complication

Component Rating

Description

1. Evidence Base C

One or two Level Il studies with a low risk of bias or Level |
or Il studies with a moderate risk of bias

2. Consistency NA

Only one study

3. Clinical Impact B

Moderate - In the multivariate analysis, treatment at
community centre is a significant factor for postoperative
wound complication.

4. Generalisability B

Evidence directly generalisable to target population with
some caveats - only in patients with soft tissue sarcoma
extremity/trunk primary received preoperative RT

5. Applicability B

Evidence applicable to Australian healthcare context with
few caveats - Different definition of community centre in
Australian health care setting
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Clinical question 2: Does surgery at specialised sarcoma centre
improve outcomes?

The second clinical question and the PICO model addressed by the guidelines is:

Does surgery at specialised sarcoma centre improve outcomes?
Population: Adult and Paediatric patients with bone and soft tissue sarcoma
Intervention: Multidisciplinary team, surgery
Comparison: Treatment at non-specialised centre
Qutcomes: Limb salvage rate, local control, overall survival, functional outcome,
wound complication

A systematic search for evidence were undertaken and the search strategy is documented
below, including the search terms and databases searched. Advanced literature searches
were conducted in late March 2021 and run in the following electronic databases: Ovid
Medline, Ovid Embase, Cochrane CENTRAL (Wiley). Date of coverage was restricted to 1990
onwards and searches were limited to articles in English only.

In Medline, the search strategy consisted of a combination of exploded subject headings
(MESH) and various keywords to identify the literature.

Subject headings applied in Ovid Medline included: "Sarcoma", "Patient Care team",
"Hospitals, Special”, "Referral and consultation", "Hospitals, high-volume". These were
combined in their associated cluster groups with keywords such as: "osteosarcoma",

nmn nn

"liposarcoma", "sarcoma centre", Multidisciplinary team", "specialist unit" and all relevant
nn

surgery terms ("surgical”, "resection", "excision", etc). Please refer to the search strategy for
a complete list of terms used.

All word variations (including spelling) were searched and adjacency searching was applied
in some instances that linked words in proximity to one another. The "AND" was applied to
all separate concepts in order to yield relevant citations. The "NOT" command was used to
exclude results in correspondence with the criteria.

To reduce the number of results for this topic, the decision was made to exclude case
reports, reviews, and editorials. Conference proceedings were also excluded from the
Embase results. The search in Ovid Embase followed a similar format to the Medline search
with variations according to its subject thesaurus (Emtree). In Cochrane CENTRAL, keyword
combinations were used. See below for the complete search strategy for clinical question 2.

The research question is aimed at patients with sarcoma of all backgrounds and ages. There
is no specific risk factor for development of sarcoma therefore the population (adult and
paediatric patients with bone and soft tissue sarcoma) specified in the search strategy
include all population subgroups. The focus of this research question is on the benefit of
surgery at highly specialised sarcoma centres which only exist in metropolitan areas. The
outcomes of the systematic review will provide useful data to lobby for better support of
rural patients.
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The inclusion and exclusion criteria are used to select study for appraisal:

Inclusion criteria:

Studies that cover the research question and PICO model

Contains comparison between specialised/MDT/academic and non-
specialised/community centres

Population of the study covers adult and paediatric patients with bone and soft
tissue sarcoma

Investigates Intervention of Multidisciplinary team and surgery

Compares the difference of treatment at non-specialised centre

Outcomes of the study includes Limb salvage rate, local control, overall survival,
functional outcome, wound complication

Exclusion criteria:

Irrelevant cancer types

Review studies

Case report/ series

Not Sarcoma

Review article/ Case reports Case Study unless the studies specifically compare the
results with another centres

No comparison with specialised and non- specialised centre

Studies that was not relevant to research question

Excluded Sarcoma Types (Kaposi Sarcoma, gastrointestinal stromal tumour,
dermatofibrosarcoma protuberans, adenosarcoma, carcinosarcoma, endometrial
stromal tumours, phyllodes tumour, gliosarcoma, uterine sarcoma)

Technical Report: Clinical practice guidelines for management of sarcoma (series 1)
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4676 studies imported for screening 1289 duplicates removed

l

3387 studies screened 3279 studies irrelevant
108 full-text studies assessed for eligibility 42 studies excluded

¥ Hide reasons

24 Wrong comparator

6 Wrong outcomes

5 Wrong patient population
4 Wrong study design

2 Duplicate

1 Wraong intervention

0 studies ongoing
0 studies awaiting classification

66 studies included

Figure 2. PRISMA flow chart from Covidence showing the flow of information through the
different phases of this systematic review for question 2.

The PRISMA flow chart shows the different screening phase for question 2 (Figure 2). A total
of 3,387 studies were identified from the search strategy and imported into Covidence for
screening. The inter-rater reliability for the title and abstract screening was 97.8% and full
text review was 76.7%. The selection process yielded a final number of 66 studies for the
systematic review (Please see Appendix 5 for full list of studies).

Quantitative and qualitative data were extracted with a custom template within Covidence
for each study. The data extraction was then exported from Covidence into the Excel file. An
evidence table is created with information on study design, inclusion and exclusion criteria,
number of patients/hospitals, outcomes, level of evidence, quality assessment, critical
appraisal, and other relevant information. Please see Appendix 6 & 7 for Evidence Summary
Table and Quality assessment.

Not all 66 studies address the outcome endpoints defined by the PICO model. After critical
appraisal of the 66 studies by the working party, the following four outcomes are addressed

by the guidelines:

1. overall survival
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2. local control rate
3. short term surgical mortality
4. limb salvage rate

For each outcome, a separate evidence table is created for appraisal (see appendix 8). For
each recommendation, an evidence statement is created according to an NHMRC-approved
method. This statement documents the synthesis and evaluation of the body of evidence to
determine the grade of each recommendation. Please see below for the evidence statement

form each of the outcomes covered by the clinical question 2.
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Search strategy
Complete search strategy for clinical question 2

Database: Ovid MEDLINE(R) ALL <1946 to March 22, 2021>

Search Strategy:

1 exp sarcoma/ (140219)

2 (sarcoma* or adamantinoma* or aneurysmal bone cyst* or angiosarcoma* or atypical
lipomatous or chondroblastoma* or chondromyxoid fibroma* or chondrosarcoma* or
chordoma* or dermatofibrosarcoma* or desmoid-type fibromatos* or desmoid tumo?r* or
desmoplastic round cell or desmoplastic small round cell or desmoplastic fiboroma* or
epithelioid hemangioendothelioma* or epithelioid h?emangioma* or ewing* or
fibrosarcoma* or giant cell tumo?r* or inflammatory myofibroblastic or neurofibrosarcoma*
or hemangiosarcoma* or malignant fibrous histiocytoma* or leiomyosarcoma* or
liposarcoma* or lymphangiosarcoma* or malignant peripheral nerve sheath tumo?r* or
mesenchymoma* or mesodermal mixed or myosarcoma* or myxofibrosarcoma* or
myxosarcoma™ or osteoblastoma* or osteosarcoma* or pecoma* or pec tumo?r* or
perivascular epithelioid cell or primitive neuroectodermal tumo?r* or rhabdomyosarcoma*
or solitary fibrous or spindle cell or tenosynovial giant cell).mp. (235606)

3 1or2(241574)

9 exp patient care team/ or exp hospitals, special/ or exp "referral and consultation"/ or
exp hospitals, high-volume/ (206007)

10 ((sarcoma* or speciali?ed or specialist or specialty or specialization or centrali?ed or
multidisciplinary or multi-disciplinary or mdt* or designated or cancer or tumo?r or
oncology or managed clinical or high* volume) adj3 (center or centers or centre* or centres
or team* or care or hospital* or facility or facilities or unit or units or clinic or clinics or
network* or approach or referral)).mp. (206398)

11 9 or 10 (387447)
13  surgery.fs. (2032933)

14 (surgery or surgeries or surgical or surgeon* or resection or resectable or excision).mp.
(3295976)

15 13 or 14 (3295976)

16 3and 15 (67597)

17 11 and 16 (3084)

23 17 (3084)

24 limit 23 to (english language and yr="1990 -Current") (2544)

34 exp animals/ not exp humans/ (4803234)
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35 ((animal* or rat or rats or swine or mouse or mice or dog or dogs) not human*).mp.
(4747093)

36 34 o0r35(5046730)

38 24 not 36 (2527)

45 (case reports or review or systematic review or editorial).pt. (5398166)

46 case report*.ti,ab. (388476)

47 45 or 46 (5473314)

48 38 not47(1597)

Technical Report: Clinical practice guidelines for management of sarcoma (series 1)
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Evidence Statement Forms for each outcome

Outcome 1: Local control

Component Rating | Description

1. Evidence Base C One or two Level Il studies with a low risk of bias or Level |
or Il studies with a moderate risk of bias

2. Consistency A All studies consistent

3. Clinical Impact A Very large

4. Generalisability A Evidence directly generalisable to target population

5. Applicability A Evidence directly applicable to Australian healthcare
context

Outcome 2: Overall Survival
Component Rating | Description

1. Evidence Base C One or two Level lll studies with a low risk of bias or Level |
or Il studies with a moderate risk of bias

2. Consistency B B, (most studies consistent and inconsistency can be
explained)

3. Clinical Impact A Very Large

4. Generalisability B Evidence directly generalisable to target population with
some caveats - The data on soft tissue sarcoma are strong
and consistent but little data on primary bone tumour and
paediatric population. Given the more subspecialise nature
of primary bone tumour surgery, we can probably reliably
generalise the result to primary bone tumour

5. Applicability A Evidence directly applicable to Australian healthcare

context

Outcome 3: 30-day, 90-day surgical mortality

Component Rating | Description
1. Evidence Base C One or two Level lll studies with a low risk of bias or Level |
or |l studies with a moderate risk of bias
2. Consistency B Most studies consistent and inconsistency can be explained
3. Clinical Impact A Very large
4. Generalisability B Evidence directly generalisable to target population with
some caveats
5. Applicability A Evidence directly applicable to Australian healthcare
context/ B, with few caveats
Outcome 4: Limb salvage rates
Component Rating | Description
1. Evidence Base C One or two Level lll studies with a low risk of bias or Level |
or |l studies with a moderate risk of bias
2. Consistency B B, (most studies consistent and inconsistency can be
explained)
3. Clinical Impact B Moderate
4. Generalisability B Evidence directly generalisable to target population with
some caveats
5. Applicability A Evidence directly applicable to Australian healthcare

context

Technical Report: Clinical practice guidelines for management of sarcoma (series 1)
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Clinical question 3: Does delayed surgical resection of the primary
tumour impact on the outcome of pelvic Ewing sarcoma?

The third clinical question and its PICO model addressed by the guideline is:

Does delayed surgical resection of the primary tumour impact on the outcome of pelvic
Ewing sarcoma?
Population: Pelvic Ewing Sarcoma
Intervention: Delayed surgical resection of the primary tumour
Comparison: Surgery at time point of recommended local control in protocol
Qutcomes: Overall survival

A systematic search for evidence were undertaken and the search strategy is documented
below, including the search terms and databases searched.

Advanced literature searches were conducted in late July 2021 and run in the following
electronic databases: Ovid Medline, Ovid Embase, Cochrane CENTRAL (Wiley). Date of
coverage was restricted to 1990 onwards and searches were limited to articles in English
only.

In Medline, the search strategy consisted of a combination of exploded subject headings
(MESH) and various keywords to identify the literature.

Subject headings applied in Ovid Medline included: “Sarcoma, Ewing” and “Time factors”.
These were combined in their associated cluster groups with keywords such as: “ewing”,

“timing”, “surgery”, “delay”, “postpone” and more. Please refer to the search strategy for a
complete list of terms used.

All word variations (including spelling) were searched, and adjacency searching was applied
in some instances that linked words in proximity to one another. The “AND” was applied to
all separate concepts to yield relevant citations. The “NOT” command was used to exclude
results in correspondence with the criteria. Case reports, reviews and editorials were
excluded from the results.

The search in Ovid Embase followed a similar format to the Medline search with variations
according to its subject thesaurus (Emtree). In Cochrane CENTRAL, keyword combinations
were used. Please see below for the search strategy for clinical question 3.

There is no specific risk factor for development of Ewing sarcoma therefore the population
specified in the search strategy applied to all population subgroups. The guideline
recommendations are applicable to patients of all backgrounds and ages.

The inclusion and exclusion criteria used to select studies for appraisal are:
Inclusion criteria:

- Studies that cover the research question in regards to its PICO model
- Contains information on delayed resection of pelvic Ewing sarcoma

Technical Report: Clinical practice guidelines for management of sarcoma (series 1) 19



Population of the study covers adult or paediatric patients with ewing sarcoma
Investigates Intervention of surgery at time point of recommended local control in
protocol

Outcomes of the study includes local recurrence rate, overall survival, EFS, surgical
complications

Exclusion criteria:

Irrelevant cancer types

Excluded Sarcoma that are not Ewing sarcoma

Studies that do not include any primary pelvic Ewing sarcoma (studies with both
pelvic primary and other primary site are not excluded)

Review/editorial studies

Case report/series

Conference abstract with no further publication

No comparison with surgery timing

Studies that was not relevant to research question

327 studies imported for screening 88 duplicates removed
239 studies screened 232 studies irrelevant
7 full-text studies assessed for eligibility 3 studies excluded

¥ Hide reasons
2 Did not discuss timing of Sx
1 Wrong patient population

0 studies ongoing
0 studies awaiting classification

4 studies included

Figure 3. PRISMA flow chart from Covidence showing the flow of information through the
different phases of clinical question 3.

The PRISMA flow chart shows the different screening phase for question 3 (Figure 3). A total
of 239 studies were identified from the search strategy and imported into Covidence for
screening. The inter-rater reliability for the title and abstract screening was 96.7% and full
text review was 100%. The selection process yielded a final number of four studies for the

Technical Report: Clinical practice guidelines for management of sarcoma (series 1) 20



systematic review (Please see Appendix 9 for full list of studies). The only outcome endpoint
in the PICO model that is addressed by these four studies is overall survival. The evidence
summary, recommendation and practice point are created to address the overall survival
endpoint only (see Appendix 10 & 11 for table summary and quality assessments).

An evidence statement form is provided which documents the synthesis and evaluation of

the body of evidence to determine the grade of the recommendation, according to an
NHMRC-approved method. Please see below for Evidence Statement Form.
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Search Strategy
Complete search strategy clinical question 3

Database: Ovid MEDLINE(R) ALL <1946 to July 23, 2021>

Search Strategy:

8 exp Sarcoma, Ewing/ (7226)
9 ewing*.mp. (11908)
10 80r9(11908)

14 (exp time factors/ or timing.mp.) and (surgery or surgeries or surgical or surgeon* or
resect® or excision).mp. (213872)

15 ((delay* or postpone* or defer* or local control) adj3 (surgery or surgeries or surgical
or resect® or excision)).mp. (11765)

16 14 or 15(222938)
34 10and 16 (214)
35 limit 34 to (english language and yr="1990 -Current")

46 (melanoma* or kaposi* or glioma* or carcinoma* or renal cell or brain or leuk?emia*
or cell line* or "in vivo" or "in vitro").ti,ab. (3953955)

47 exp animals/ not exp humans/ (4864720)

48 (animal* or rat or rats or swine or mouse or mice or dog or dogs or canine*).mp.
(7362254)

49 (case reports or systematic review or editorial).pt. (2929761)
50 (case report* or systematic review*).ti,ab. (604288)

51 47 or48or 49 or 50 (10323155)

52 46o0r47 or48or49 or50(12271310)

60 34 not52(151)
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Evidence Statement Form

Evidence Statement Form

Component

Rating

Description

1. Evidence Base

One or two Level Il studies with a low risk of bias or Level |
or Il studies with a moderate risk of bias

2. Consistency A All studies consistent

3. Clinical Impact B Moderate

4. Generalisability B Evidence directly generalisable to target population with
some caveats

5. Applicability B Evidence applicable to Australian healthcare context with

few caveats (absence of Australian data, but there is no
reason to the overseas data are not applicable in Australia)
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Appendix 1. Studies included in Clinical Question 1

Title Authors Published | Journal Volume | Issue Pages
Year

Impact of radiation therapy facility | Tchelebi, L. T.; 2021 Cancer 127 21 4081-
volume on survival in patients with | Shen, B.; Wang, M.; 4090
cancer Gusani, N. J,;

Walter, V.; Abrams,

R.; Verma, V.;

Zaorsky, N. G.
Preoperative Radiation Performed Ellison, C.; King, D; 2021 Am J Clin 44 619-
at a Nonsarcoma Center Neilson, J.; Oncol 623
May Lead to Increased Wound Wooldrife, A.;
Complications Following Charlson, J.;
Resection in Patients With Soft Hackbarth, D.;
Tissue Sarcomas Johnstone C,; Bedi,

M.
Improved survival for extremity Abarca, Tyler; Gao, 2018 Journal of 117 7 1479-
soft tissue sarcoma treated in high- | Yubo; Monga, surgical 1486
volume facilities Varun; Tanas, oncology

Munir R.; Milhem,

Mohammed M.;

Miller, Benjamin J.
Conformity to clinical practice Ray-Coquard, I.; 2004 Annals of 15 2 307-15
guidelines, multidisciplinary Thiesse, P.; oncology :
management and outcome of Ranchere-Vince, D.; official journal
treatment for soft tissue sarcomas Chauvin, F.; Bobin, of the

J.Y.; Sunyach, M. European

P.; Carret, J. P.; Society for

Mongodin, B.; Medical

Marec-Berard, P.; Oncology

Philip, T.; Blay, J. Y.
Should soft tissue sarcomas be Gutierrez, Juan C.; 2007 Annals of 245 6 952-8
treated at high-volume centers? An | Perez, Eduardo A.; surgery
analysis of 4205 patients Moffat, Frederick

L.; Livingstone, Alan

S.; Franceschi,

Dido; Koniaris,

Leonidas G.
Monitoring referral and treatment Bauer, H. C.; Trovik, | 2001 Acta 72 2 150-9
in soft tissue sarcoma: study based | C.S.; Alvegard, T. orthopaedica
on 1,851 patients from the A.; Berlin, O.; Scandinavica
Scandinavian Sarcoma Group Erlanson, M.;
Register Gustafson, P.;

Klepp, R.; Moller, T.

R.; Rydholm, A.;

Saeter, G.;

Wahlstrom, O.;

Wiklund, T.
Relevance of Reference Centers in Martin-Broto, J.; 2019 Oncologist 24 6 e338-
Sarcoma Care and Quality Item Hindi, N.; Cruz, J.; e346
Evaluation: Results from the Martinez-Trufero,
Prospective Registry of the Spanish | J.; Valverde, C.; De

Sande, L. M.; Sala,
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Group for Research in Sarcoma
(GEIS)

A.; Bellido, L.; De
Juan, A.; Rubio-
Casadevall, J.; Diaz-
Beveridge, R.;
Cubedo, R;
Tendero, O.;
Salinas, D.; Gracia,
I.; Ramos, R.;
Bague, S.;
Gutierrez, A.;
Duran-Moreno, J.;
Lopez-Pousa, A.

Trends in practice patterns and
outcomes: A decade of sarcoma
care in the United States

Song, Yun; Ecker,
Brett L.; Tang,
Rebecca; Maggino,
Laura; Roses,
Robert E.;
DeMatteo, Ronald
P.; Fraker, Douglas
L.; Karakousis,
Giorgos C.

2019

Surgical
oncology

29

168-
177

The European study on
centralisation of childhood cancer
treatment

Gatta, G.; Botta, L.;
Comber, H.;
Dimitrova, N.;
Leinonen, M. K.;
Pritchard-Jones, K.;
Siesling, S.; Trama,
A.; Van Eycken, L.;
van der Zwan, J. M.;
Visser, O.; Zagar, T.;
Capocaccia, R.

2019

European
Journal of
Cancer

115

120-
127

Soft Tissue Sarcoma of the
Extremities: What Is the Value of
Treating at High-volume Centers?

Lazarides,
Alexander L.; Kerr,
David L.;
Nussbaum, Daniel
P.; Kreulen, R.
Timothy; Somarelli,
Jason A.; Blazer,
Dan G., 3rd;
Brigman, Brian E.;
Eward, William C.

2019

Clinical
orthopaedics
and related
research

477

718-
727

Overcoming a travel burden to
high-volume centers for treatment
of retroperitoneal sarcomas is
associated with improved survival

Schmitz, Robin;
Adam, Mohamed
A.; Blazer, Dan G.,
3rd

2019

World journal
of surgical
oncology

17

180

Soft tissue sarcoma - a population-
based, nationwide study with
special emphasis on local control

Sampo, Mika M.;
Ronty, Mikko;
Tarkkanen, Maija;
Tukiainen, Erkki J.;
Bohling, Tom O.;
Blomquvist, Carl P.

2012

Acta
oncologica
(Stockholm,
Sweden)

51

706-12

The clinical prognostic factors and
treatment outcomes of adult
patients with Ewing sarcoma

Jagodzinska-
Mucha, P.;
Lugowska, I.;
Switaj, T.; Kosela-
Paterczyk, H.;

2020

International
journal of
clinical
oncology

25

11

2006-
2014
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Wagrodzki, M.;

Kozak, K.;

Falkowski, S.;

Morysinski, T.;

Goryn, T.;

Dawidowska, A.;

Rutkowski, P.
Adherence to Guidelines for Adult Hoekstra, Harald J.; | 2017 Annals of 24 11 3279-
(Non-GIST) Soft Tissue Sarcoma in Haas, Rick L. M.; surgical 3288
the Netherlands: A Plea for Verhoef, Cornelis; oncology
Dedicated Sarcoma Centers Suurmeijer, Albert

J. H.; van Rijswijk,

Carla S. P.; Bongers,

Ben G. H.; van der

Graaf, Winette T.;

Ho, Vincent K. Y.
Is Treatment at a High-volume Malik, Azeem Tariqg; | 2020 Clinical 478 3 631-
Center Associated with an Alexander, John H.; orthopaedics 642
Improved Survival for Primary Khan, Safdar N.; and related
Malignant Bone Tumors? Scharschmidt, research

Thomas J.
Patterns of care of superficial soft Tan, Mark Ting Le; 2018 Asia-Pacific 14 5 e472-
tissue sarcomas: it is not always Thompson, journal of e478
just a lump Stephen R.; Schipp, clinical

Diane; Bae, Susie; oncology

Crowe, Philip J.
Association of cancer center type Wright, C. H.; 2020 Journal of 32 2 311-
with treatment patterns and Wright, J.; Cioffi, G.; Neurosurgery: 320
overall survival for patients with Hdeib, A.; Kasliwal, Spine
sacral and spinal chordomas: An M. K.; Kruchko, C.;
analysis of the National Cancer Barnholtz-Sloan, J.
Database from 2004 to 2015 S.; Sloan, A. E.
Impact of centralization in primary | Kimura, T.; Kawai, 2020 International 25 9 1687-
retroperitoneal sarcoma K.; Kandori, S.; journal of 1694
treatment: analysis using hospital- Nitta, S.; Kojo, K.; clinical
based cancer registry data in Japan | Nagumo, Y.; oncology

Negoro, H.;

Okuyama, A;

Higashi, T.; Kojima,

T.; Nishiyama, H.
Does facility volume influence Lazarides, 2020 The spine 20 7 1106-
survival in patients with primary Alexander L.; Kerr, journal : 1113
malignant bone tumors of the David L.; Dial, Brian official journal
vertebral column? A comparative L.; Steele, John R; of the North
cohort study Lane, Whitney O.; American

Blazer, Dan G., 3rd; Spine Society

Brigman, Brian E.;

Mendoza-Lattes,

Sergio; Erickson,

Melissa M.; Eward,

William C.
Relationship between treatment Lin, Timothy A.; 2020 Pediatric 67 11 28685
center case volume and survival for | Ludmir, Ethan B.; blood &
localized Ewing sarcoma: The role Liao, Kai-Ping; cancer
of radiotherapy timing McAleer, Mary

Frances; Bishop,
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Andrew J.;
Grosshans, David;
McGovern, Susan;
Woodhouse,
Kristina D.; Paulino,
Arnold C.; Yeboa,
Debra Nana

Association Between Treatment at
High-Volume Facilities and
Improved Overall Survival in Soft
Tissue Sarcomas

Venigalla, Sriram;
Nead, Kevin T.;
Sebro, Ronnie;
Guttmann, David
M.; Sharma,
Sonam; Simone,
Charles B., 2nd;
Levin, William P.;
Wilson, Robert J.,
2nd; Weber, Kristy
L.; Shabason, Jacob
E.

2018

International
journal of
radiation
oncology,
biology,
physics

100

1004-
1015
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Appendix 2. Summary table Clinical Question 1 all studies

. . Overall No. | Overall no. .
FirstAuthor | Year | Country | Patientsource | Study period Design Definition of Specialised centre Inclusion s RT Endpoints Endpoints 2year 05 5yros 10yr0s Multivariate analysis Comments
No difference in limb salavge rate, RT rate but more Chemo in high Vol. Can't
itive margins 12% v 17%, | 30 day readmi 87%vsask, 57.6% vs 53.3%, increased mortaliy. Low vol. 2yr HR
Abarca | 2018 | Usa NeDB 19982012 e per year Extremity ST, age >18 7874 1200 2037 (31%) 5437 (69%) 55%vs 52%, 9 =0.108 posttvemareits oy eadmissom . 72.7%vs 68.1%, p=0.001 > nereased mortallty: Low vol. 2yt separate specifc data for RT (qualiy, dose, toxicity). Data For OVERALL
7% v&%, p=NS. p=0.003 1.25,5yr HE 1.24, 10 Hr 1.22 specialise
forintralesional or marginal wide/compartmental
Bauer 2001 Sweden, scandinavian 1986-1997 Mot age16, 1851 8 1173 (68%) 563 (32%) ‘excision: 54% vs 21% , P: not S yrLocal recurrence: 20% v 70%, margin: 66% v 11%, e x
Norway | Sarcoma Gorup sxornot) wall o - - - - recurrence il ot be referred to SSG sarcoma centre
reported lot reported
I
4415 (16 adjusted risk of dying (RR). childhood ’:ZT‘ - (17% lower risk fo dying for all
6 Eurc RARECAREnet hildhood
Gata | 2019 | CEPe e || 200:2007 | Retrospective cohort study By case o age<1s i _ high vol.vs low _ No details _ _ _ _ _ RRO.31(0.26-2.56) 0.72. Ireland RR 0.34 (0.11- centre.
s —— 1.04), 0.06. STS : o difference by high or low vol, P p
not reported
high RT use in igh vol. centre. No LR data. High Volume centres: younger, more
facltes grouped Into 3 balanced 7 hospitals 30890 day mortalty 0.7% v
Florida Cancer Amputation rate 9.4% 15.9%v116% | Overall survival: hgh vol=1, low Vol RR of death | high grade, more >10cm, more extremity, more RT and chemo use. Treatment at
Guti 2007 | usa 1981:2001  |Retrospective cohort study ntile ranges by surgical 4205 256 rformed 1504 3169 43%v24.2% (p<0.001 1.5%(0.028), 1.5V 3.6% 37.4%v332%
uerrez Database study percentile ranges by sureca Sx), extremity and RPS. performes cases v s ) 3 ) o v13.8% (p=0.048) - v [ (p=0.002) 1.292 (1.003-1.663, p=0.047) a HVC was an independent predictor of good outcome. Better OS for treatment
volume. Top 1/3vs 2/3 cases (32.2%) (p<0001)
(5¥/RT/Chemo) at high vol centre, no specifc RT endpoint by volume.
40% had RT. High RT use when Higher RT use in high vol but no LR details. The odds for sarcoma patients to
following adjustment for case
Sxwas performed in high vol, receive radiotherapy appeared higher when surgery was performed in high-
5 sarcoma centres, mix factors, resection without
Netherland: high-volume >= 10 2% of hospital No % given but reported no following adjustment or factors, highvol | Yolume hospitals, academic hospitals, and _sarcoma research centers
Hoekstra 2017 | Netherlands tetherlands 2006-2011 lgh-volume >= 10 sarcoma age >18, STS 3317 96 ofhospitals - after R1 Pr _ _ difference in OS between _ following adjustment for case mix factors, BN VO | 1o sme was true regarding adjuvant radiotherapy following R1 resection,
= gl resections annually accounted for 50% was igf low- centres less R2 resection, adjusted OR 0.54)
resection netween academic hospital categories although this effect was no longer significant between academic and general
resection vol, general hospitals and no
and general centres ater hospitals after acjustment for case mix factors. No details on follow up
sarcoma research
adjustment for case mix period/lost to follow up, hence one star on outcome:
aria
P ootk Initaltreatment at referral center or 819 hact KT 2 combination ent <3 3 months v > 3months,
e 2020 Poland 2008-2018 | Retrospective cohort study ‘within 3 months from biopsy v>3 adult, Ewing 180 1 157 23 5 yr PFS 28% v 14%, p=0.001 — — - _ months from Biopsy. HR 1.625 (0.969-2.759, details. NO local recurrence details. Can only conclude early referral to
Mucha Research therapy (no breakdown)
months p=0.066) sarcoma has better PFs
nstitute of
Oncology
20082015
higher RT use in high
(cohort A 2 hospitals had >10
volume centre jval data i ivari i
Kimura | 2020 | sapan | HOPOBO%S | 0042000, o 3 2301 a1 | pts fyear, 95% <3 _ e eone _ _ _ 69.2%v55.5%, p=0.38 _ _ onlysurvival data n Cohort A, No T detals, No Multariate analysis, poor
BV | conort 8 2012 pis/yr . avalty
2015
50% 49%, p=0.23. More
preop RT:40.5%v21.7%, | positive margin 10% v 17%,
P<0.001. OR 1.62 (1.39-1.88, P<0.001. No difference in
1270 30-day mortalty 0.3% lower isk o death in high vol. HR 0.81, 0.75-0.88,
Lazarides | 2019 | Usa Neps 19982012 > year STS extremity 2506 | o 0| smoum 22096 (87%) | p<0.001)after controlingfor | amputaton (% 5%). More | %7 TR ETE T _ better OS seen n al grades _ fower isk of death in igh vol No RT quality details no local recurrence data
=high vol o y \ pet
Days to RT 73 days v 77 45%,p<0.001
days, p:
more likely to have Sx: 91% v 2l histologles:715 v 58%,
primary malignant bone 80%, p<0.001. en bloc resectior nodifference in P<0.0001. Osteosarcoma 50%
e b fon in status, positive v 29%, p=0.0112. Chordx bette jival at high vol. centre: HR 0.75.
Lazarides | 2020 | usa Neps 19982012 High vol. 25 pts 2 tumours 73 _ 327 (44.6%) 406 (55.4%) 48%v42%,p=01316 | more ikely in high vol, centres: | 216" S1200% Positive i ordoma ersunival ot figh vol. centre No R details, no loca recurrence data
margin 32%v 35%, 78% 63%, p=0.0007. (0.5800.97, p=0.0289)
column OR2.11(1.5-2.96, p<0.001, 48% o Chondhosarcoma 7% v 675,
v 30%, P<0.0001) 3 "
Worse Syr 05 Q1 v Q2-4: 60%
Delayed RT (216 wks from Lowest 05 in Q1 centre, partly explained by highest rates of delayed RT.
Un 2020 | usa DB 20042014 |Retrospective conort study | MeaN case vl o quarties (019, | Localised Ewin treated by o1 o |aTe s, o) 014 45 20, V72.4%, p=0.024. For Q2.4 ve -
054, 1.09, 2.11 per year) Chemo +RT Q415 - ; - - - Syr0SQ4 79.4%v Q23 - -
. 0.9% timing. No local recurrence data. No RT qualiy
NoRT 3 : Lazarides 2019
B » more limb salvage surgery OR 1.34 (1.14-1.59, | paper; only 15% of pts managed at LVC (simialr to STS-E), 2okay to apply this to
Maik | 2020 | usa Neps 20042015 |Retrospective cohortstudy | "ETOUMe = atleast 20 patlnts | Bone sarcoms of eremiver | 493 840 2115 (15%) 11924 (85%) oS g oL | oSt et e v - - Y _ 001). (HR 0.85,0.77-0.93, Very diff
pef ! P P P " P<0.001) ‘substantial patients. being
‘managed at LVC (this is less likely to happen in Aus, | thought?)
rch Centre = multidiscipln 7 pts wit
gy ofhe e pormcomsmeons | wendoetermedontes 33| {7 E L 1O
g gms’hv oo et ot J contres, 265 pts no difference b/w research | months v 39.6 months (p=0.1).3| 2% P! v 0% High local recurrence in research centre but referral bias as ot with local
Martingroto | 2019 | spain | P P | 2004-2011 | Prospective cohort study 622 31 s 337 (s4%) , 80% for stage R f yin _ v g g _ Not done arch
for Research in committee, minimum of 70 patients or trunk wall (46%) 5 revearch contre G6% 4 20.4% median 05305 p=0.003 e O T et et ool octmence dota
Sarcomas (GEIS) with STS/ year, and at least  defined o 4% | months v 18.5 months e ” u
regional referral policy (p=0.036)
Local relapse by conformity of RT pre Sx MDT discussion, management in eference
qoy-coauard | 2008 | rrance | RO0ARES | oo 200 | Retrospective conortstuy Conformity to clinical practice | age >18, localized or ocally 100 ) MDT 69, Cancer | No MDT 31, no cancer | Rate of conformaity with 0G|/ " B SR P e and within caneer network independently RG less local relapse, predicts for conformity
region guidelines advanced soft tissue sarcomas network 67 network 33 of RT=81% - - - - 00PG.
p=0.007 predicted conformity to CPG.
High volume centres = centres
treating 2/3 of the patients (of the 5 year Local recurrence free rate:
final surgeries) during the study HVC82%, IVC 61%, LVC69%, | sarcoma specifc
riod 24(3 high 0,046, Local recurrence ate | survival HVC 71%, IVC
e | o | oo | e | soos0n L - v | emesmesom | RTINS | e | ok v en, oo Wiher T sein ihvol e bt el convo i ol 4
P Registry hospitals treating 3-17 patients trunk intermediat 2 " o<0.0001 centre increased: RR per 10 pts | p=0.237. Metastaese. - - - Syear 82% s lower than expected)
during the study period w) 0.914 (0.851-0.97, p=0.006). free survival 67%v
low-volume centres = hospitals Wide reseaection 31.4% v 17.5% | 61%v 78%, p=0.283
treating 1-2 patients during the €14.2%, p=0.004
study period
low-volume centre = median annual 2 resection
Sehmitz 2019 UsA NCDB 1998-2012 case volume of 1 - RPS. 2599 long distance/high short distance/low | LT/HV 29% vs STILV 25%, 30 day mortality LT/HV 1.2% v LT/HV2.6% v 4.4%, LT/HV 63% v 53%, p<0.0001 ng distance/high vol HR 0.726 (0.601-0.878, NCDB: No RT details, NO local recurrence data
volume centre = median annual case - volume 1250 volume 1309 p= 2.8% p=0.0026 0005 - - p=0.
volume of 10 cases/year s
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HVH = Hospitals that exceeded the
of

extra-abdominal soft tissue

resected stage 1-

005-2009:

3yr 05 High vol 6.5% v

High vol: 89% hazard reduction in all cause death (HR
0.92,0.89-0.95, p<0.001). Only vol, not academic
Status was associated with OS. High vol: higher RO

More RT use for stage 1-3 in HVC. NCDB: no RT details, no local recurrence

song 2019 | usa NeDB 20052014 55212 577 57 centers 520 centers preop RT HVH 35.9% v 19%, - - - 32% pe0001 -
n v 2014 HVH 2%, PO
patients treated per yea 20102014 HVH 43.2% v 28.2% o HR 127, 12115,
w0 sarcoma initil managementatsarcoma | e more than one operation: 26%v || location of nital management for predictor for local
Tan 2018 | Australia s 19952013 |Retrospective cohort study | centres vs elsewhere, all had further | 8% 7% s‘?m 89 2 31 (35%) 58 (65%) 61% v 10%, P<0.0005 78%, p<0.0005. final clear e 0038 N _ N recurremce, distant mets and disease specific small no, didn't analyse data by RT use.
Rxat sarcoma centres margins: 77%v74%, p 0.62 , p=0. survival
age>18, Non-metastatic STS
treated with definitive surgery propensity-score matching. HV v LV, imporved
Facilties in top 1 percentile (99th | and either pre-op or post-op Preop RT: high vol 37% v low verall survival, HR 0,87, 0.8-0.95, P=0.001. test for
ive margin: hgh vol Allhad definit RT at robably can generalise th
Venigalla | 2018 | Usa NeDB 20042013 percentile) EBRT. Both SxandRTatthe | 9025 973 1578 (17%) 7447 (83%) vol 19%. Postop AT: high ol | NEve Mg igh vo 1% _ _ 72.2%v67.4% 57.1%v49%, p<0.001 | Interaction b/w HV and academic centes, Non ad def "‘(::j; e e probably can generale he data
cases) over the study period | reporting facilty (pts treated at 63% 81%, p<0.001 g significant..e OS benefit asscoiated with HV was not g g
multiple centres were modified bu treatment at academic centres
excluded)
Community cancer program (CCP):
100-500 ca cases/yr. Comprehensive Adusted
‘community cancer program (CCCP): o
100-500 cases/yr. Academic
research program (ARP): sunivale ARP s improved
g vertebral column and sarcal CCP:3.4%.CCCP: | Nodifference in RTuseand | CCP and CCCP were ess likely to 131 months | ARP 76.08% v INCP 70.3% V ARP: 1, CCP HR 1.98 p0.018, CCCP HR 1.29 p=0.089,
4 P 9. . No di receiving R/
wright | 2020 | UsA NeDB 20042015 oo 1266 _ |AReis62 mncpo.2% ot e o A7 by contres i _ vioa | e 1 5% G 53.9%¢ _ NP AR 116 90 035 5. No difference in odds of receiving RT/time to RT. NCDB (No RT
specialtes+ >5-—- cancer cases. e detais/location, No local recurrence)
Integrated network cancer program M
109 months
(INCP): multiple faciities provdiign
79 months|
integrated cancer care an
comprehensive services
IMRT did not
significantly impact
all had Sx at Medical College of wound complications
Wisconsin, RT some at academic at academic
centre (4500 1l Ca canenpy institations both location of tumor (P=0.0012, 95% CI: 0.03-
st odcation 4 ares) L7636 o105 296 | oo compiction: | 72008 Poveer in -,
clison o0 | usa | singlecente | 2000:2016 poste Softtissue sarcoma extremity | o) N . 74 IMRT) at academic centre and | 70>, 2P MOUHOMP KO | the community, the OR: 0.13) and RT performed at a community center
! or trunk wall 74 (38.7%, of those 38% IMRT) Y use of IMRT - - - (P=0.02, 95% CI: 113-4.48, OR: 2.25) remained
centre (100500 Ca cases/ yr, no cancer centre 39%, p=0.009
at community centers. significantly significant in
post graduate program). None at
decreased wound correlation with postoperative wound complication
comprehensive community cancer
centre. complication (59% v
7%, p<0.0001)
from 59% versus 7%
(P<0.0001).
Neoadjuavnt and adjuavant
by volume, low, ntermediate, high. | soft tissue sarcoma treated by high: 717, very Low: 625, adjust for age, gender, clnical stage, insurance but
Tchelebi | 2021 | usa NeDB 20042013 | Retrospective cohort stud 2678 814 Il had RT RT: facility had no impact
chetebt etrospective cohortstudy and very high Rtwith curative intent high236 intermediate:618 Al - - - aclityhad noimpact on - not size, Grade, histology.
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Appendix 3. Quality Assessment Clinical Question 1

Study Title NHMRC Level of |Risk of Bias (Newcastle Ottawa scale for cohort study)
Evdence Selection Comparability Outcome Overall
vl - o —
Abarca 2018 Improved s‘u‘rfnva for extremity soft tissue sarcoma treated in high -3 Good Quality
volume facilities
Monitoring referral and treatment in soft tissue sarcoma: study based . .
Bauer 2001 . o ) -3 Fair Qualit
on 1,851 patients from the Scandinavian Sarcoma Group Register Q ¥
Gatta 2019 The European study on centralisation of childhood cancer treatment  |l1I-2 Poor Quality
Gutierrez 2007 Shou\q soft tissue S§rcomas be treated at high-volume centers? An -2 Good Quality
analysis of 4205 patients
Adherence to Guidelines for Adult (Non-GIST) Soft Tissue Sarcoma in .
201 -3 P lit
Hoekstra 2017 the Netherlands: A Plea for Dedicated Sarcoma Centers oor Quality
i - T ini ic f f adul
Jagodzinska-Mucha he. chmca.\ proghostlc actors and treatment outcomes of adult -3 Good Quality
2020 patients with Ewing sarcoma
Impact of centralization in primary retroperitoneal sarcoma
Kimura 2020 P zation In primary retrop ; _ -3 Poor Quality
treatment: analysis using hospital-based cancer registry data in Japan
ft Ti f ities: i
Lazarides 2019 So t‘ issue Sarcoma of the Extremities: What Is the Value of Treating -3 Good Quality
at High-volume Centers?
Does facility volume influence survival in patients with primary
Lazarides 2020 malignant bone tumors of the vertebral column? A comparative -3
cohort study
- - valf
Lin 2020 Re\at‘lonsh\p‘ between treatment center‘case vo\um.e énd survival for -3 Good Quality
localized Ewing sarcoma: The role of radiotherapy timing
Malik 2020 Is Trgatment ét a H'\gh-v.o\ume Center Associated with an Improved -3 Good Quality
Survival for Primary Malignant Bone Tumors?
Relevance of Reference Centers in Sarcoma Care and Quality Item
Martin-Broto 2019 |Evaluation: Results from the Prospective Registry of the Spanish -2 Poor Quality
Group for Research in Sarcoma (GEIS)
Conformity to clinical practice guidelines, multidisciplinary .
Ray-Coquard 2004 ) -3 Good Quality
management and outcome of treatment for soft tissue sarcomas
Sampo 2012 Soft F'\ssue sarCQma - a population-based, nationwide study with " Poor Quality
special emphasis on local control
Schmitz 2019 Overcomlng a travel burdeﬁ to h\gh-vo\ume .centers for tre‘atment of -3 Good Quality
retroperitoneal sarcomas is associated with improved survival
Song 2019 Trends in.pract'\ce patterns and outcomes: A decade of sarcoma care -3 Good Quality
in the United States
i - T -
Tan 2018 Patterns of care of superficial soft tissue sarcomas: it is not always just -3 Good Quality
alump
. Association Between Treatment at High-Volume Facilities and .
Venigalla 2018 -3 Good Qualit
g Improved Overall Survival in Soft Tissue Sarcomas Q v
Association of cancer center type with treatment patterns and overall
Wright 2020 survival for patients with sacral and spinal chordomas: An analysis of  |IlI-3 Poor Quality
the National Cancer Database from 2004 to 2015
Preoperative Radiation Performed at a Nonsarcoma Center
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Appendix 4. Clinical Question 1 Outcomes Summary Tables
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Appendix 7.

Quality Assessment Clinical Question 2

NHMRC Level of

Risk of Bias (Newcastle Ottawa scale for cohort study)

Study Title Evid
idence Selection Comparability Outcome  |Overall
Abellan 2009 lNonreferraI of possible soft tissue sarcomas in adults: A dangerous omission 11-2 4 1 ) Good Quality
in policy
Adam 2019 Hospital volume threshold for the treatment of retroperitoneal sarcoma -3 4 2 2 Good Quality
Bagaria 2018 (1) |Improving Long-Term Outcomes for Patients with Extra-Abdominal Soft
Tissue Sarcoma Regionalization to High-Volume Centers, Improved -2 4 2 2 Good Quality
Compliance with Guidelines or Both?
Bagaria 2018 (2) |The Volume-Outcome Relationship in Retroperitoneal Soft Tissue Sarcoma:
Evidence of Improved Short- and Long-Term Outcomes at High-Volume -2 4 2 3 Good Quality
Institutions
Bedi 2015 Biopsies in the C ity Lead to Post tive C licati in Soft
edi !op5|es in the Community Lead to Postoperative Complications in So I3 4 3 3 Good Quality
Tissue Sarcomas
Berger 2018 Overall survival after resection of retroperitoneal sarcoma at academic
cancer centers versus community cancer centers: An analysis of the National -2 4 2 2 Good Quality
Cancer Data Base
Bhangu 2004 Should Soft Tissue Sarcomas be Treated at a Specialist Centre? -2 4 2 2 Good Quality
Blay 2017 | d ival usi ialized multidiscipli board i
ay mp_rove survival using specialized multidisciplinary board in sarcoma 2 4 3 3 Good Quality
patients
Blay 2019 S in ref ters i ival of tients:
ay urgery !n reference centers improves survival of sarcoma patients: a 2 4 3 3 Good Quality
nationwide study
B lot 2009 | Pri t it | : A multivariat lysis of ical fact
onvalo r|ma.ry re rgpen oneal sarcomas: A multivariate analysis of surgical factors I3 4 3 3 Good Quality
associated with local control
Bonvalot 2019  |Survival Benefit of the Surgical Management of Retroperitoneal Sarcoma in a
Reference Center: A Nationwide Study of the French Sarcoma Group from -2 4 2 2 Good Quality
the NetSarc Database
Collignon 2020  |Soft tissue sarcoma in children, adolescents and young adults: Outcomes
X : o A . o 111-2 4 2 3 Good Quality
according to compliance with international initial care guidelines
Decanter 2019 | Watch and Wait Approach for Re-excision After Unplanned Yet
l\/.lacroscopmally.Complete Excision of Extremity and .Sup.erﬂmal TruncaI.Soft -2 4 ) 3 Good Quality
Tissue Sarcoma is Safe and Does Not Affect Metastatic Risk or Amputation
Rate
Derbel 2017 Survival i t of centralizati d clinical guidelines f ft ti
erbel urvival impact o ce.n ralization an .CInICa gul_emes or soft tissue I3 4 1 3 Good Quality
sarcoma (A prospective and exhaustive population-based cohort)
Dilday 2021 Di ities in Al tation Rates for Non-metastatic Exti ity Soft Ti:
ilday isparities in Amputation Rates o_r on-metastatic Extremity Soft Tissue 2 4 3 3 Good Quality
Sarcomas and the Impact on Survival
Engsti 2008 |Li rout based on the Scandinavian S G ist
ngstrom iposarcoma: outcome based on the Scandinavian Sarcoma Group register 2 4 3 3 Good Quality
Feinberg 2018 Impact of specialist management on survival from radiation-associated )
. -2 4 2 3 Good Quality
angiosarcoma of the breast
F 2018 | t of | t Itidiscipli treat t out i
reeman mp_ac o éaryaccess o multidisciplinary care on treatment outcomes in I3 4 1 3 Good Quality
patients with skull base chordoma
Gantzer 2019 Conformity to Clinical Practice Guidelines at Initial Management in Adult Soft
Tissue and Visceral Tumors since the Implementation of the NetSarc -2 4 2 2 Good Quality
Network in Eastern France
Gilg 2020 T - iated tality and tic factors i fib -A
ilg umor- a559C|a e_ mortality an . prognostic factors in myxofibrosarcoma 2 4 3 3 Good Quality
retrospective review of 109 patients
Gustafson 1994 | Soft ti hould be treated ata t ter: A i f
ustafson o} .|ssue sarcom.a shou .e reated at a tumor center: A comparison o 2 4 0 3 Poor Quality
quality of surgery in 375 patients
Gustaf: 1999 | Soft ti f th t ity: D iptive dat; d out i
ustafson o} |ssu¢ sarcoma o : e upper extremi y escriptive data and outcome in 2 4 0 3 Poor Quality
a population-based series of 108 adult patients
Hu 2019 Treat t-related tic fact i i t d th
u rea m_en .rea ed prognostic factors in managing osteosarcoma around the 2 4 3 3 Good Quality
knee with limb salvage surgery: A lesson from a long-term follow-up study
Ipach 2012 Oncological out d tic factors in the th f soft ti
pac ncological outcome a_n_ prognostic factors in the therapy of soft tissue 2 4 3 3 Good Quality
sarcoma of the extremities
Kalaisel 2019 | t of centralizati f i t i t :
alaiselvan mpac o_ centralization of services on outcomes in a rare tumour 2 4 1 3 Good Quality
Retroperitoneal sarcomas
K 2018 Treatment at low-vol hospitals i iated with reduced short-t.
eung reatment at low-volume hospi §5|5 aS-SOCIa e WI- reduced short-term 2 4 3 3 Good Quality
and long-term outcomes for patients with retroperitoneal sarcoma
Kikuta 2013 An analysis of factors related to recurrence of myxofibrosarcoma 111-2 4 2 3 Good Quality
Lans 2019 Soft tissue sarcoma of the hand: Is unplanned excision a problem? 111-2 4 2 2 Good Quality
Lo 2020 A need for clarity on surgical management of breast sarcoma: Scottish
sarcoma network guidelines and regional audit -2 4 1 2 Fair Quality
L ko 2019 |Local fter the treatment of soft ti li t fib
ytvynenko -OC? recurrences a e.r. e treatmen _o soft tissue ma |gnan ibrous 2 4 0 3 Poor Quality
histiocytoma (unclassified pleomorphic sarcoma) of the limbs
Maurice 2017 Predictors of surgical quality for retroperitoneal sarcoma: Volume matters -2 4 2 3 Good Quality
Merchant 2012 | Practice referral patterns and outcomes in patients with primary )
retroperitoneal sarcoma in British Columbia -2 4 1 3 Good Quality
Moris 2020 Textbook out tient: d i 1 it |
oris ex c_)o outcomes among patients undergoing retroperitoneal sarcoma 2 4 3 3 Good Quality
resection
0. 2018 M t of pri li th d soft ti t f foot and
zger anagemen o pr|mar.y malignant bone and soft tissue tumors of foot an I3 4 0 3 Poor Quality
ankle: Is it worth salvaging?
Paszat 2002 Processes and outcomes of care for soft tissue sarcoma of the extremities -2 4 2 Good Quality
Pollock 2004 Biopsy of musculoskeletal tumours - Beware -3 4 0 3 Poor Quality
Sakabe 2008 E\{alluatlon of clinical ochpmes and prognostic factors for synovial sarcoma -3 4 0 3 Poor Quality
arising from the extremities
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Sandrucci 2018
Stiles 2018
Stiller 2006
Takeuchi 2016

Toulmonde 2014

Traub 2018
Villano 2019
Villano 2019
Villano 2020
Vos 2019

White 2019

Widhe 2009

Abarca 2018

Bauer 2001
Gatta 2019
Gutierrez 2007

Hoekstra 2017

Lazarides 2019

Lazarides 2020

Malik 2020

Martin-Broto
2019

Ray-Coquard
2004

Sampo 2012
Schmitz 2019
Song 2019
Tan 2018

Venigalla 2018

Wright 2020

Different quality of treatment in retroperitoneal sarcomas (RPS) according to
hospital-case volume and surgeon-case volume: A retrospective regional
Desmoplastic small round cell tumor: A nationwide study of a rare sarcoma

Patterns of care and survival for patients aged under 40 years with bone
sarcoma in Britain, 1980-1994

Clinical outcome of recurrent giant cell tumor of the extremity in the era
before molecular target therapy: The Japanese Musculoskeletal Oncology
Retroperitoneal sarcomas: Patterns of care at diagnosis, prognostic factors
and focus on main histological subtypes: A multicenter analysis of the
French Sarcoma Group

Influence of unplanned excisions on the outcomes of patients with stage Ill
extremity soft-tissue sarcoma

Identifying the Minimum Volume Threshold for Retroperitoneal Soft Tissue
Sarcoma Resection: Merging National Data with Consensus Expert Opinion
Regionalization of retroperitoneal sarcoma surgery to high-volume
hospitals: Missed opportunities for outcome improvement

Variations in retroperitoneal soft tissue sarcoma outcomes by hospital type:
A national cancer database analysis

Increased survival of non low-grade and deep-seated soft tissue sarcoma
after surgical management in high-volume hospitals: a nationwide study
Management of Sarcoma in Adolescents and Young Adults: An Australian
Population-Based Study

Surgical treatment is decisive for outcome in chondrosarcoma of the chest
wall: A population-based Scandinavian Sarcoma Group study of 106 patients

Improved survival for extremity soft tissue sarcoma treated in high-volume
facilities

Monitoring referral and treatment in soft tissue sarcoma: study based on
1,851 patients from the Scandinavian Sarcoma Group Register

The European study on centralisation of childhood cancer treatment
Should soft tissue sarcomas be treated at high-volume centers? An analysis
of 4205 patients

Adherence to Guidelines for Adult (Non-GIST) Soft Tissue Sarcoma in the
Netherlands: A Plea for Dedicated Sarcoma Centers

Soft Tissue Sarcoma of the Extremities: What Is the Value of Treating at High-
volume Centers?

Does facility volume influence survival in patients with primary malignant
bone tumors of the vertebral column? A comparative cohort study

Is Treatment at a High-volume Center Associated with an Improved Survival
for Primary Malignant Bone Tumors?

Relevance of Reference Centers in Sarcoma Care and Quality Item
Evaluation: Results from the Prospective Registry of the Spanish Group for
Research in Sarcoma (GEIS)

Conformity to clinical practice guidelines, multidisciplinary management and
outcome of treatment for soft tissue sarcomas

Soft tissue sarcoma - a population-based, nationwide study with special
emphasis on local control

Overcoming a travel burden to high-volume centers for treatment of
retroperitoneal sarcomas is associated with improved survival

Trends in practice patterns and outcomes: A decade of sarcoma care in the
United States

Patterns of care of superficial soft tissue sarcomas: it is not always just a
lump

Association Between Treatment at High-Volume Facilities and Improved
Overall Survival in Soft Tissue Sarcomas

Association of cancer center type with treatment patterns and overall
survival for patients with sacral and spinal chordomas: An analysis of the
National Cancer Database from 2004 to 2015
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Appendix 8. Clinical Question 2 Outcomes summary tables

Outcome: 30, 90 day mortality

Ref
4384

4056

4054

4533

3172

2558

2455

2242

871

1012

618

624

Author
Adam

Bagaria

Bagaria

Berger

Gutierrez

Kalaiselvan

Keung

Lazarides

Schmitz

Stiles

Villano

Villano

Year
2019

2018

2018

2018

2007

2019

2018

2019

2019

2018

2019

2019

Sarcoma
PRS

STS

PRS

PRS

STS

PRS

PRS

STS

PRS

Desmoplastic small
round cell tumour

PRS

PRS

No. of patients
5,340

13684

5407 (HiVH 563, LVH 4471)

CCC 1120 vs ACC 1642

4205

72

6950

HVC 3310 LVC 22,096

2599

HVH 15; LVH 110

HVH 840, LVH 6701

LVH 8336; HVH 385

30-day Mortality

3T hospital not associated with
lower risk of 30-ay mortality (OR
0.7)

0.5% HVH vs 2.4% LVH (p = 0.027)

0.7% (HVC) vs 1.5% (LVC) (p = 0.028)

1.9% vs 3.1% (p < 0.004)

HVC 0.3% vs LVC 0.4% (p = 0.018)

1.2% (LT/HV) vs 2.8% (ST/LV) (p =
0.0026)

0% HVH vs 1.6% LVH (p = 0.706)

0.7% (HVH) vs 1.5% (LVH) (p =
0.138)

90-day Mortality
2% HVH vs 6% LVH (p = 0.04)

1.2% HVH vs 5.3% LVH (p =
0.0012)

6.2% (CCC) vs 6.4% (ACC) (p =
0.809)
1.6% (HVC) vs 3.6% (LVC) (p =

0.001)

No difference between pre- and
post-centralisation

3.2% vs 5.7% (p = 0.007)

0% HVH vs 4.7% LVH (p = 0.507)

2.3% (HVH) vs 3.7% (LVH) (p =
0.102)

2.1% (HVH) vs 3.7% (LVH)

Technical Report: Clinical practice guidelines for management of sarcoma (series 1)

Notes
HVH > 10 cases/year; LVH < 5 cases/year)

High volume (3T) > 11 cases/year

High volume > 10 cases/year, low volume < 5)

community cancer centre (CCC) vs acadamic cancer centre
(ACC). ACC status if annual volume of > 500 new cancer
diagnoses

Separated into tertiles based on volume. HVC repressented
top tercile 5 - 24 cases/year; LVC represented bottom two
tertiles (< 4 cases/year)

HVH > 10 cases/year. "failure to rescue" following
perioperative complication - differences noted between high
volume and low volume hospitals for other major surgery.
Cannot identify cause for increased mortality

HVC > 20 cases/year

long travel (56 miles) to high volume (> 10 cases per year) vs
short travel burden (4 miles) to low volume (1 case/year)

NOT STATISTICALLY SIGNIFICANT. Desmoplastic small round
cell tumour; HVH > 5 cases between 2004 and 2014

NOT STATISTICALLY SIGNIFICANT. HVH > 10 cases/year; LVH <
5 cases/year)

HVH > 13 cases; LVH < 13 cases
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Outcome: Limb Salvage

To define treating faciles as either high- or ow-volume, the § .
authors investigated each center's annual volume of STS patients The initial study population Nodifference inlimb salvage rate, RT rate but
Retrospective ! ) 1998 to e 30 day readmissom 7% v 7%, | 87% vs84%, High Vol=1, increased mortality. Low vol. 2yr HR 't
Abarca 2018 |Ush " Extremity STS Extremity STS, age >18 rom 1998 to.2012. Those with an average annual sarcoma volume | 1200 faci 1| consisted of 7874 cases of STS | RT use 55%vs 5266, p =0.108 positive margins 125 v 17%, p<0.001 " 727% s 68.1%,p=0.001 | 57.6% vs 53.3%, p=0.001 ¢ o " more Chemo in high Vol. Can't separate specifc
cohortstudy 2012 : P p=0003 1.25,5 yr HE 124, 10 Hr 1.22 data or RT (quality, dose, toicty). Data For
of 10 or more(22 facilities, 2%) as high-volume, and those that that fit the study criteria. OVERALL specialised
treated less than 10(1178 facilites, 98%) s low-volume P
oD 12 s et cesinrnce
Group A Paients who underwent systematic re-excision in S-year 05 was 88.4%, 87.3%,
) reeeions | rcomaefrence caras st el ot prospecive b, 0 o s scscinane 0385 0 Grovp .0 o Apatens showedsncarly o 75
e s | e ot | Group B. Patients who underwent.re-excsion outside of all consecutive. patients with STS |1 January radiotherapy were regarded as €, respectively (p=0.22), - eeion e (ot
N g community centers, which had already been performed at arising in the limbs or superficial | 2007 and Tumor over | For local After RE, while 5-year MFRS "
Decanter Retrospective [ softtissue of or superfcial truncal | surgery radiotherapy. Multivariate analyss also showed that
France o referra, truncal inilly operated outside of |31 Total 575 50 mmin size, deep tumor, and None (0)and| rate was higher in Group A | _ (Metastsc relapse free | _ "
2019 cohortstudy Group C Patients without systematic re-excision, grouping in survival) was 85.4%, 86.2%, REfn SRCs did not Influence MFRS (p =0.367) afer
outsideofcommuniy | disase, presence | * comme pov e e et e rded e et o taking into account confounding factors such as
centers of node tumor size, deep tumor, and (neoadjuvant
ovement, or France 25 confounding factors 0.538). Overal staistially dotheraoy
" was chosen over surgery due to the potential morbidity of re- no significant difference. 8
presence of distant excision reeny the potent o o n
metastasis)
Overall amputaion rates - 4.7%
High volume vs moderate/low volume
- 10780
cerospctve soft tissue sarcoma of Academic >10 extremity sarcomas each year, e e ot ar centre (5.6% vs 3.4% / 3.3%; pe0.001). e v o o
Dilday 2021 |usA soft tissue o for 5 0 cases per year 19982012 | 15886 Academic centres vs community hospitals d
v cohort study & patients) Other <5 cases/year pervea newly diagnosed malignan: the (5.4% vs 3.7%p< 0.001) oy hasp - - - (HR 0.83, C10.74-0.94) had a decreased | 0.74-0.94) had a decreased risk of death at 10
Urited States annualy. o oo sificanty viskof death at 10 years years.
less in community facility (OR-0.75)
adit sersi .
e oesarcomaof 1 university of Lund amputation rate: 9% v 15% v
Gustafson Retrospective notoperated roup | Population 19% v 21%v Crude
Sweden soft tissue remity and trunk 10701989 |375 Not done
1994 cohort study : ey S C: not referred Sweden healthcare region, 1.5M 62% (= ot reported) death rate: 26% v 23% v31% |~ - -
i population )
years
THigh AT use n high vol. centre. No LR date.
Volume centres: younger, more high grade, more.
>10cm, more extremity, more RT and chemo use.
Gutierrez Retrospecive facilties grouped into 3 balanced percentie ranges by surgical v %1% (D igh vol=, ow Vol RR of death 1.292 "
s | Rerespec ) 0, e 256 19812001 | 4205 " _ 37.4%332% (p=0.002) | 15.9%116% (p=0.002) Treatment ata HYC was an independent predictor
2007 hort study Jume. Top 1/3vs 2/3 0028), 1.3%0 3.6% (<0.001) 13.8% (p-0.048) (1003-1.663, p=0.047) o gont outeome. Seter 05 for veatment
(Sx/RT/Chemo) at high vol centre, no specific RT
endpoint by volume.
Patiens treated intially at
. an oncology center had o association when mulivariable Cox regression
tictri s ore sy 03 0 comprad e ——
rejected standard Patients treated initially at an oncolog 1.5, 95% C1: 0.96-2.4, p=0.07E)
T et o . non-oncology center, 89% | Positve final margin was independently associated
Retrospective | Soft tissue sarcoma © y " Amy tion 33% v 42%, =0.021) However, there with the development of metastasis (HR: 5.4, 95% CI:
lns2019 |usa | Rerospecthe | Sofutss hand 1) po 1vs others 19711992 |64 years surival, compared to patients fina Margin poste) 1256 25%, p-0.36 | 0" (or0.021) However e | s etastass smallno.
89% S-year survival (p=0.021) . was performed with (HR: 3.9, 95% 14.8,¢ 048) was
corrections for tumor sze: independently associated with worse disease-free
(HR: 1.595% C1:0.96-24, vl
positive margin 10% v 17%, p<0.001. No
High volume 1270 (9=high
Lazarides Retrospective | soft tissue of soft tissue sarcoma of . di (5%v 5%). More 3% . lower risk of death in high vol. HR 0.81, 0.75-0.88,
i . z i T 3
bt [ vl e High vol.220 pts per year e o209 13820225405 it iyttt _ better 05 seen n all grades No RT qualiy detal,no local recurrence data
1.rimary malignant
bone tumors of the
extremites (¢40.0- No RT qualiy detil,no local recurrence data, 58:
ostcosmrcoms | C103,€408, and Very similar to Lazarides 2019 paper; only 15% of
evospene (@t [CODTEE ot parven) 25 g lams -, Lo 1003 tghiomea2is, s Hihvel 36vs owv 175, | et wihcrmones oy sy i omen v aren
Malik2020 | USA Ewing,Ads sarcoma volume centre - 829) 2004 - 2015 ! » g - " " ’ " High vol 65% v 61%, p=0.003 001). Lower mortaility (HR 0.85, 0.77-0.93, o
cohort study Chnr:nma chemo-therapy, tumors. low-volume (fewer than 20 patients per year) e ) 15%. Low volume: 11924, 85%) | p<0.001 treatment in specialised centre, there were |~ - ! P - :: mu; reaiity medicare structure, uite surprising that
Others and/or radiotherapy) | 2. Benign tumours. no recurrences substantial proportions of patients with ewing.
2 Regiseredin sarcoma and osteosarcoma being managed at VC
National Cancer (ihis i esslikely to happen n Aus, | thought?)
Database between
2004 102015
R use increased witt reasing case The adjusted relative risk of amputation at any time
et o o the ottt o et ssion following diagnosis was 3.5 (95% C1 (163, 7.46)
Paszat2002 |Canada | MeUOSPECtve | softtssue sarcoma e arcoma 4 147 hospitals 1an 1987 ~ (p<0.0001), and increasing atendance | _ _ _ _ 2mong cases ot aending o cancer centre For cases
cohortstudy | extremity o 310ec 1996 e e ot atending a ancer centre within 3 months of Dx,
i L495% 0l
e oo The adjusted relative isk of death was 1.4 95% C
Amputation: Bx by Staley 7% v 25%, id notadjustforather factors such as age gender, | .
polock2008 | s |REOSPECE | all musculoskeleta al musculoskeletal | iopsy by seni = R 2002 . o o e % a7t 72% p00001 oot & B & single surgeon, no mutivariae anlaysis but
cohortstudy | tumaur tumevr eferring surgeon ou e eatment: 1.8% v 38% 0001 | P9t AT 520 Hence 0 star for comparabilty on the Ottawa scale | /%2127 9212
whoops s but all had ina treatment at sarcoma
sge3 s e, e Atnrs: Unloncd o ot o1
high grade) soft tissue Jlanned excision vs unplanned excision elsewhere (all had further 2 (Mount Sinai Hospital and Princess. amputation: planned 10.1% creased the +unel itate
Traub2018 | Canada Retrospective soft tissue e P Margaret Cancer Center), unplanned 1986-2010 500 (406 planned excision, v 94 5 year Local recurrence free rate: planned | v 18.1%, p0.03. Postop Planned excision 50.1% v. riskof " and local a e
cohort study extremi excision elsewhere before referral vs unplanned) - lon 90.1% v 88.3%, p-0.42 complication requiring Sx: |~ unplanned 54%, p=0.3 - " e .
mirimu follow up 24 planned excision at these 2 centers Nodifference s o e b
monmths confirmed.
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Outcome: Local Recurrence

H d ratio 0.5 if perf d b ialist
281 Toulmonde 2014 PRS 586 azard ratio . I. per ormel ¥ specialis Harard ratio 2.9 for piecemeal resection
surgeon (multivariate analysis)
3rd Tertile > 11 5 Ist Tertile <3
4056 Bagaria 2018 STSE 13,684 3T higher rate margin negative vs 1T [90% vs 83%) rd Tertile cases/year; st Tertile
cases/year
3046 Hoekstra 2017 STSE 3317 Less R2 resections in high volume centres (odds ratio Higher rates of .Rl resectlt?n in higher volume rT1ay
0.54) be due to marginal resection to preserve function
423 Tan 2018 STS 89 6.5% vs 24% 77% vs 74%
195 patients referred before surgery vs | 18% in patients referred before surgery vs 1.7
3174 Gustafson 1994 STS 102 referred after surgery vs 78 not x higher for patients referred after surgery vs
referred 2.4 x higher for patients not referred
2373 Malik 2020 Bone 2115 high volume (at least 20 cases/year) 4% margin positive vs 8% high volume centres with Iowtler margin positive
vs 11,924 low volume (< 20 cases/year) rates, but also lower amputation rates
2668 Abarca 2018 STSE 7874 12% vs 17% High Yolume centres with fewer positive surgical
margins
5 year cumulative local recurrence rate 0.2 " " .
4574 Bauer 2001 STS 1851 negative margin 66% in sarcoma centre vs 11%
(sarcoma centre) vs 0.7
25,406: 33101 high-volume centre (> 20 High volume centres less likely to have positive margins
2242 Lazarides 2019 STSE cases/year) vs 22,096 in low volume e N u P 8
. (odds ratio 0.59)
centres (< 20 patients/year)
long travel (56 miles) to high volume (> 10 cases per
871 Schmitz 2019 PRS 2599 ST/LV ssignificantly more R2 resections (4.4% vs 2.6%) year) vs short travel burden (4 miles) to low volume
(1 case/year)
1264 Ray- 2004 TS 100 21% cancer centre vs 49% for other R2 re.sectlon higher in general hospital (61%) vs cancer
Coquard hospital (27%)
1356 Sampo 2012 STS 219 5 year LRFS 82% (high volume) vs 61% (intermediate) vs 69% (low)
2244 Lazarides 2020 bone - vertebral column 733 Noldlltl‘ference in margin status between high and low volume
facilities
9.1% vs 17.2% in first year; 12.5% vs 32.5%
3457 Ipach 2012 STS 118
pac after 3 years; and 21.2% vs 45.7% after 5 years
620 Villano 2020 PRS 10,113 academic centres more RO/R1 (87.6% vs 78.3%)
41.9% first Ctil RO at NetSarc facili
4407 Bonvalot 2019 PRS 2945 12 3; irst resections were RO at NetSarc facility vs 2 year local progression-free survival 75% at NetSarc facility vs 55%
3%
patients managed locally had higher rate of
2890 Feinberg 2018 RAAS 36 local recurrence (8 out of 10) vs at sarcoma No significant difference 20.9 months (sarcoma service) vs 5.5 months
serivce (9 of 26)
Increasing STSE case volume associated with
1482 Paszat 2002 STSE 1467 increased proportion of definitive surgery - i.e.
no revisions
4533 Berger 2018 PRS 2762 Acadern_lc centre_s more RO 55.9% vs 47.0%; lesser odds 1
of positive margin 0.83
2603 Gantzer 2019 STS 643 RO/R1 higher in reference centres 48.6% vs 32% higher rates of RO resection in referral centre
high vol >90th il ber of patient:
1079 Song 2019 sTS 55212 RO higher in high volume (78.5% vs 72%) BN volume percentiie number of patients
treated per year
9025: 1578 high vol 7447 | treatment at high voll facility d d likelihood
640 Venigalla 2018 STS 'gh volume vs ow reatment at high volume factity decreased fikethoo high volume (top 1% by case volume 79 - 252 cases)
volume of positive margins (odds ratio 0.72)
2558 Kalaiselvan 2018 PRS 7 12.7% (post-centralisation of referrals) vs
21.2%
106 patients; 97 surgeries with curative treatment at sarcoma centre 9/55 recurrences 4/55 sarcoma centre resections were intralesional vs
189 Widhe 2009 Chondrosarcoma inte:t " G vs 24/42 in those treated at nonspecialty 22742
centres
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624

3319

1350

4647

1965

954

2422

4069

430

4421

4054

4384

594

2013

2089

2455

2308

4399

3540

4491

Villano

Gilg

Sandrucci

Abellan

Merchant

Sakabe

Lytvynenko

Collignon

Takeuchi

Blay

Bagaria

Adam

Maurice

Lo

Keung

Kikuta

Bonvalot

Decanter

Bhangu

2019

2020

2018

2009

2012

2008

2019

2020

2016

2019

2018

2019

2019

2017

2020

2018

2013

2009

2019

2004

PRS

Myxofibrosarcoma

PRS

STSE

PRS

Synovial Sarcoma

malignant fibrous histiocytoma

STS paeds

Recurrent GCT bone

STS

PRS

PRS

STS

PRS

Breast

PRS

Myxofibrosarcoma

PRS

STSE

STS

840 at high volume hospitals; 1180 at
medium volume; and 6701 at low volume

109: 68 sarcoma centre, 41 non-sarcoma

centre

138

174 Group A 10%, Group B 13%, Group C 59%
82

17 4/7 (57.1%) treated initially at other hospital

vs 5.9% at referral centre

86.9% recurrence if primary treatment in
130 centre with only general surgical facilities vs
40% in specialised oncological centre

127

re-recurrence: treatment elsewhere 8/12 vs

103
24/91 at specialist centre

35784

5407

5,340

5282

3141

46

6950

100

multivariate analysis: higher number of
operations per centre correlates with
decreased abdominal recurrence and better
local control (p 0.002)

382

28/300 A, 15/71 B, 80/251
Group A 300; Group B 71; Group C 251 c /300 group /71 group / group

39% at district hospitals vs 19% at specialist

260
centre p 0.0011

92.7% RO (HVH) vs 83% RO (LVH)

adeuate margins significantly more common if primary
resection at sarcoma centre

Multivariate analysis: high volume comprehensive
cancer centre better quality macroscopic margins (
RO/R1) and higher rate of intact tumour resection.
HVCCC 80% RO/R1 vs high volume tertiary centre 60%
RO/R1

RO /R1 97.6% if referred before surgery vs 65.9% if
referred after initiial resection

RO 53.0% first ssurgery in NetSARC vs 19.6% outside

RO 81.5% (high volume) vs 68.2%; R2 2.4% (high
volume) vs 5.4% (p 0.0001)

high volume vs low volume OR 0.58 for margin
positivity

"whoops" resection lower as annual surgical volume
increased (62% low volume vs 29% high volume)

high volume centre 1.8 -fold higher odds of RO
resection

incomplete excision rate 0% at sarcoma centre vs 50%
at peripheral hospitals

R2 resection higher in low volume hospital (< 10 cases)
4.5% vs 1.6%

5 year LRFS OR 0.4 (p 0.26)

LRFS significantly affected by referral group (p 0.04) in univariate but
not multivariate

LRRFS for malignant tumours improved with ESMO CPG compliance
(89.3% vs 61.1%)

5 year LRFS 0.563 for initial treatment elsewhere vs 0.682 at
specialist institution (p 0.002)

Surgery in NetSARC centre HR 0.654

multivariate analysis - correlation with 5 year LRFS: primary
unplanned resection at another facility 55% vs 89%

5 year LRFS 83% group A, 73.5% group B, 63.8% group C; Group A
hazard ratio 0.43 (p 0.00001)

Technical Report: Clinical practice guidelines for management of sarcoma (series 1)

high volume > 13 procedures/year

Local recurrece occurred more commonly in
patients who underwent primary resection with
inadequate margins (OR 8.5); R1 status at primary
resection was an independent risk factor for
decreased local recurrence free survival

HVCCC: dedicated surgical team (> 20
surgeries/year) and regular MDT; HVTCA: no
dedicated team < 5 cases per year; but. Formal
MDT)

group A (virgin STS) 57%, group B (whoops cases -
referred after excision) 22%, group C (referred after
recurrence) 21%; "whoops" case = inadequate
initial excision (IIE)

High volume > 10 cases/year, low volume < 5)

can die from local recurrence without metastasis

Group A (systematic re-excision at sarcoma referral
centre); Group B (systematic re-excision outside of
community centres); Group C (without re-excision)

Rate of local recurrence related to centre of
treatment but not tumour size, depth or grade

52



3771

Engstrom

2008

Liposarcoma

237

univariate analysis: primary surgery at outside

centre p 0.0033; multivariate analysis: 45% treated at sarcoma centre had wide margin vs 0 if
primary surgery outside sarcoma centre p treated outside
0.018
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Outcome: Overall Survival

Stud . e of Sarcoma (bone, soft N N . )
Y Country Design TV L Inclusion criteria Exclusion criteria No. of pts Definition of high volume/specialised centre Endpoint
Identifier tissue etc)
Average annual volume/hospital of curative intent surgery for
AP ¢ of surgical 16
retrospectie st resections performed at a hospital by the number of years that | 31.8% Low volume - 26.3%
P T S o sarcoma sarcoma sa07 s warereporte 0 he NCDR. 0.y iy 0 5%vs 2.5 Lo rgrssion s -4 fold|_
v Tow volume (<5 cases/year), medium volume (5,Ai10 increase in a low volume centre OR =4.66
cases/year), 12%vs5.3%
N tead and neck . e sdequate exciion margins uide or el marg)
Bhangu2004 UK etrospective | ot visue sarcoma softtssue sarcoma GisT 360 P om the Cancer Intellg (39% vs 35%) Local recurrence LR
cohort study prel the health mDT vs 39%) P value =0.0011
45%risk of LR at DGH vs 32% at SC
Initial RO resection (53% vs 19.6%) R1 resection (24%vs
prospective cohort 20.2%) R2 resection (4.2% vs 8.5%) Unknown (18.8% vs 50%).
Blay 2019 France o Bone and ST Confirmed sarcoma diagnosis | None 20497 Multdiscilinary tumour board Reoperation 6.2% vs 15.7%. Final RO resection ( 56.7%vs
v 29.5%) R1 resction (21.8%vs 15.75) R2 resection (3.0% vs
6.2%)
prospective cohort surgery for non metastatic | NSC (specialised centre) vs others,
Bonvalot 2019 France o retroperitoneal sarcoma retroperitonealsarcoma | &1 205 2 2yr Local progression free survival (LPFS) 75% vs 55% P
age> 15 <0.001
Overall amputaion rates - 4.7% High
volume vs moderatelow volume centre (5.6%vs 3.4% / 3.3%;
Retrospective softtssue sarcoma of the Academic 310 extremity sarcomas each year 0.001) Academic centres vs community hospitals
Dilday2021  Ush Pe softtissue metastatic disease 15886 Community for 5- 0 cases per year P i vs community hospl
cohort study extremity (5.4% vs 3.7%p< 0.001) In older
Other <5 cases/year > .
i (
0.75)
Mets at Diagnosis
Osteosarcoma around the  limb amputation as primary
Retrospectiv Blopsy/ ction at th e
Hu 2019 China eUOSPectve | psteosarcoma around the knee | knee procedure 182 lopsyftumour resection at th sarcoma centre  vear local recurrence free survival 9% v 58.15%, P<0.001
cohort study elsewnere (n=31)
limb salvage surgery age >60
incomplete follow up (n=13)
paediatric
Retrospective Nosurgery High volume: >10 cases per year
s resections: 1.6% v 4.5% (p=
Keung 2018 | USA cohort study NS or bone primary 950 Low volume: <= 10 cases per year R2 resections: 1.6% v 4.5% (9=0.001)
incomplete information
Retrospective soft tssue sarcoma of the positive margin 10% v 17%, p<0.001. No difference in
Lazarides 2019 UsA P softtissue of extremity 25406 High v0l.220 pts per year ‘amputation (5%v 5%). More radical resection in high vol 65% v
cohort study extremity
45%, p<0.001
Metastatic disease dassited o
unknown N or M stage " .
Retrospective (n-1929) "
Maurice 2017 | USA Retroperitoneal sarcoma Retroperitoneal sarcoma 3141 (for actual years that the hospital reported to the NCDB) as low | RO/R1 margin: High vol 97.45% Low vol 92.4%, p=0.002
cohort study unknown surgery status (n=7)
(<5) or high (=>5), with high-volume centers corresponding to
prio or concurrent cancer
the top 10th percentle.
status
Retrospectve . eyl admitted ewe than 201w c3es O STSE UG | 7 s Increased with: increasing case loadof the hspital o
Paszat2002 | Canada cohortstudy | SO USSUESIEOMASKIEIIY o e sarcoma extremity 167 11 admitted between 20 and 50 cases, e A,
and one hospital admitted more than 50 cases i fagnosts (>
retospectve low-volume centre = median annual case volume of 1
Schmitz 2019 USA mhm":u o 2599 case/year, high-volume centre = median annual case volume of | 30 day mortality LT/HV 1.2% v 2.8%, p=0.0026
v 10 cases/vear
age>18, Non-metastatic TS
treated with definitive surgery
and either pre-op or post-op
Retrospec Faciites intop 1 percentie (93th percentil) b I
Venigalla 2018 Usa COSPEVE | soft tissue EBRT. Both Sxand RT at the | _ 9025 acilties ntop 1 percentile (59th percentie) by case volume
cohort study (79-252 cases) over the study period
reporting faciity (pts treated
at multple centres were
excluded
age>%0
unknown ethnicty (n=169),
unknown insurance (n=250), Multvisceral resection: 39.2% v 27%, p<0.001. Negative
i High volume (>=1 res per
Vilano 2019 UsA ::':;Ztu“dw retroperitoneal sarcoma r:;:aﬂ toneal sarcoma. lack of postoperative follow-up | 8721 i "::[(( ‘Sur‘;'c‘;‘f;‘ssge ::'LH:: margin: high vol 81% v low vol 72%, p<0.001. RO/R1 resection:
v > (n=5) ® pervearl 93.8% 84.6%, p=0.001
stage 4 (n=815)
GisT

endpoint 2yros. 5yros. 10yr0s

Overall 66% vs 56% P<0.001
Patients undergoing curative
intentive surgery 69% vs 57%

58% not significantly different
- between the two centres

NSC (specialised centre) vs others,

RO resections (41.9%) vs. (12.3%)

fewer R2 resections (4.5%) vs.

(9.2%)  fewer piecemeal 87% vs 70% - -
resections with nonevaluable or

unknown margins (19.7%)

v5.(60.7%) (p =0.001)

6% for extremity TS withan
amputation. At higher volume
centers (HR 0.83, C10.74-0.94)
had a decreased risk of death

at 10 years

30 day readmission (1.8%v 3.4%,
£=0.001). 30 day mortality (1.9% v
3.15%, p=0.004). 90 day mortality
3.2%5.7% p=0.007

57.7% v 52%, p=0.003.

30-day mortality 0.3% v 0.4%, p=0.018 | _ better 05 seen in all grades

Median 05 71.1months v 68.9
- months, p=0.341

R2 resection LT/HV2.6% v 4.4%,

0003 LT/HV 63% v 53%, p<0.0001

72.2%V 67.4% 57.1% v 49%, p<0.001

30 day admission: 5.5% v 4.6%,

P=0.496. 90 day mortality: 2.1% v

3.7%, p=0.145. Mean length of stay 8.8~
days v 6.3 days, P<0.001

Overall survival, however, was
significantly longer atHVHs
(74.6% vs 60.9%, p<0.001).
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Multivariate analysis

for RO margin rate; low-volume centers were less likely to achieve RO
margin status compared to high-volume centers (OR 0.46, 95% CI
0.31-0.70,7=0.0003). Patients undergoing RPS surgery at a low-
Volume hospital had a greater than 4 fold increase in the risk of dying
within 30 days i surgery compared to patients undergoing surgery at

a
followed a similar trend for absolute and adjusted risk of post-
operative mortality. patients who were treated at a low-volume
hospital had a 52% greater risk of all-cause long-term mortality
56,95%

p:
€11.16-2.11; p = 0.0032).

grade, depth, size of tumour and treatment centre to be the most
significant in Overall survival

Local relapse free survival - NETSARC MDT before treatment HR =
0.670 P, Surgery in a NETSARC center HR = 0.654. Disease free
survival Surgery in a NETSARC center HR = 0.843

NETSARC MDT before treatment HR 0.800 Overall
survival NETSARC MDT before treatment HR 1.563, Surgery in a
NETSARC center HR=0.681"

In the muttivariate analysis, surgery in an NSC was an
independent predictor of 0, with a two fold lower odds ratio of
death than that for surgery outside Netsarc (OR: 0.496,00,001)

females (HR 0.83, 95%CI 0.78-0.89) and those treated at higher
volume centers (HR 0.83, 95%Cl 0.74-0.94) had a decreased risk of
death at 10 years

P performed
by different centers (HR 2.8, 1.5-5.2, P=0.001). For local recurrence,

Comments

"High-volume centers were more likely to treat
patients

‘whose tumors were larger (17.5 cm versus 15
cm) and of

higher grade (58% versus 47%) than low-volume
centers. ”

by centers

only
by different centers was independent predictors of local recurrence:
(HR 4.099(1.649-10.192), P=0.002).

treatment at an HVH was found to be associated with a reduced risk
of death compared with treatment at an LVH (HR, 0.77; 95
confidence interval, 0.65-0.91 [P=.003])

Similar results when separate analyses were performed that were

RT se: 17.2% v 27.9%, p<0.001. Multivariate
analysis, RT was associated with better 0S (HR
0.8, 95%C1 0.73-0.88, p<0.001). BUT no RT

limited to patients for whom a Ct labl

the NCDB (2003-2011; 3524 patients)

fower risk of death in high vol. HR 0.81, 0.75-0.88, p<0.001

had 1.9-
management (P<0.001), 2.5-fold higher odds of receiving a RO/R1
resection (P=0.026), and 1.8-fold higher odds of an RO resection (P<
0.001).

surgical t(P<0.001)
and RO/R1.resection (P= 0.015) but not RO resection (P=0.882). R1
(HR 0.56, 95%Cl 0.43-0.72,P< 0.001) and RO resection (HR
0.68,95%C1 0.57-0.81,P< 0.001) were strong independent predictors
of improved 05.

‘The adjusted relative risk of amputation at any time following
diagnosis was 3.5 (95% CI (1.63, 7.46) among cases not attending a
cancer centre. For cases not attending a cancer centre within 3
months of Dx, The adjusted relative risk of death was 1.4 95% C1 (1.1,
17).

05: long distance/high vol HR 0.726 (0.601-0.878, p=0.0009)

HVVLY, HR
0.87,0.8:0.95, P=0.001. test for interaction b/w HV and academic
centes, Non significant.ie v was not

No RT quality details, no local recurrence data

NCDB: No RT details, NO local recurrence
dat:

Al had definitive Sx and RT at one centre,
toRT (NCDS, no

modified bu treatment at academic centres

Overall p

0.96, 95%C1 0,95 t00.98) up to a threshold of 13 cases/year; no
further reduction was observed over 13(HR 0.99, 95% C1 0.97 to.
1.01).

R details, No local recurrence data)

By vol. not centres or surgeon. There are THREE
RPS papers by Villano using the NCDB RPS cases
from the same study period.
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Villano 2020

Vos 2019

Wright 2020

UsA

Netheriands

UsA

Retrospective

conort shrly Retroperitoneal sarcoma

Retrospective

cohort study softtissue

Retrospective | vertebral column and sarcal

cohort study

unknown age
unknown race

unknown insurance status.
Retroperitoneal sarcoma

Mets at diagnosis 10113
treated with
reated with sureery No postoperative follow up

(n=1230

missing faciity (n=997)

GisT,
soft tissue sarcoma Kaposi's sarcoma, 5282

ral real

vertebral column and sarcal 1266
chordoma

by surgical volume, procedure per year (0-1, 1.1-3, 3.1:5, 610,

10)

by facil 2

integrated network, Academic research)
community: The facility accessions more than 100 but fewer
than 500 newly diagnosed cancer cases each year.
comprehensive community; The facility accessions 500 or more
newly diagnosed cancer caseseach year.
integrated network: The organization owns, operates, leases, o
is part of a joint venture with multiple facilties providing

RO/1 margin: academic research 87.6% v integrated network
84.7% v comprehensive community 80.1% v community.
78.3%

Academic research: The facility participates in postgraduate
medical education in at least four program areas, including
internal medicine and general surgery

High Volume: >=20 resection per year

potential ‘whoops’ resection was
Tower as the annual surgical volume

Medium volume: 10-19 resection per year
Low volume: 1-9 resection per year

and in medium-volume hospitals to 36% in low-volume
hospitals (p<0.01)

Community cancer program (CCP): 100-500 ca cases/yr.
Comprehensive community cancer program (CCCP): 100-500
cases/yr. Academic research program (ARP): postgraduate
eductaion ind+ specialites+ >5— cancer cases. Integrated
network cancer program (INCP): multiple facilties provdiign
integrated cancer care and comprehensive services

CCP and CCCP were less likely to have Sx.

increased:
hospitals, 44% in medium-volume
hospitals and 29% in high-volume
hospitals (p<0.01)

18 months O academic

8% v

research 82, g
network 81.3%v
comprehensive community
80.6% v community 82.1%

Adjusted median survival: 131

months v 124 months v 109
months v 79 months

integrated network 58.1% v | integrated network 36.7%v.

Among hospital-level factors, only annual hospital surgical volume
t, whereby ‘There are THREE RPS papers by Villano using the

56%v community 55.5% 39.8% v community 37.1%

High vol 68% v medium vol
- 68%v low vol 76%

ARP 76.08% v INCP 70.3% V.
CCCP 61.5% v CCP 52.7% -

Technical Report: Clinical practice guidelines for management of sarcoma (series 1)

deathin (HR, 0.92;95%  NCDB RPS cases from the same study period.
€1,0.89100.95).

surgery in a high-volume hospital showed a significant and beneficial

(RR 1.3, 95% C1 1.02-1.6,p=0.03). The same impact was observed in

reach statistical significance (RR 1.3, 95% C1 0.98-1.8,p=0.07)

ARP s associated with increased odds of
treatment associated with improved 0S. No
difference in odds of receiving RT/time to RT.
NCDB (No T detailslocation, No local
recurrence)

ARP: 1, CCP HR 1.98 p0.018, CCCP HR 1.29 p=0.089, INCP HR 1.19
p=0.425
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Appendix 9. List of Studies for Clinical Question 3

with localized Ewing
sarcoma: impact of
chemotherapy dose
and timing of local
therapy

Saunders, Natasha;
Hopyan, Sevan;
Ferguson, Peter;
Wunder, Jay;
O'Sullivan, Brian;
Catton, Charles;
Greenberg, Mark;
Blackstein, Martin

Title Authors Published | Journal Volume | Issue | Pages
Year

Impact of treatment Nasaka, Srividya; 2016 South Asian 5 4 194-
protocol on outcome of | Gundeti, Sadashivudu; journal of cancer 195
localized Ewing's Ganta, Ranga; Arigela,
sarcoma Ravi; Maddali,

Lakshmi; Linga, Vijay
Timing of Local Therapy | Lin, Timothy A.; 2019 International 104 1 127-
Affects Survival in Ludmir, Ethan B.; Liao, journal of 136
Ewing Sarcoma Kai-Ping; McAleer, radiation

Mary Frances; oncology,

Grosshans, David R.; biology, physics

McGovern, Susan L.;

Bishop, Andrew J.;

Woodhouse, Kristina

D.; Paulino, Arnold C.;

Yeboa, Debra Nana
Clinical prognostic Ali, Bilal Abou; Nader, | 2013 Journal of 31 15 SUPPL. 1
factors in pediatric Ralph; Muwakkit, clinical oncology
Ewing sarcoma Samar; Abboud,

Miguel; El Solh,

Hassan M. B.; Saab,

Raya Hamad
Clinical outcome of Gupta, Abha A,; 2010 Cancer 116 13 3189-
children and adults Pappo, Alberto; 94
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Appendix 10. Summary table Clinical Question 3 all studies

First Author

Gupta

Lin

Nasaka

Year

2014

2010

2019

2016

Country

Lebanon

Canada

USA

India

Patient
source

Study
period

single centre| 1999-2012

2centres | 1990-2005
National

Cancer 2004-2014
database

single centre| 2002-2012

Design

Retrospectiv
e cohort
study

Retrospectiv
e cohort
study

Retrospectiv
e cohort
study

Retrospectiv
e cohort
study

Decision on timing of surgery

Not discussed. Reasons for delays
included delays in procurement of
prosthesis (3), scheduling delays
(5), delays in multidisciplinary
discussions (n=3), attempts at
better chemoreduction (n=2), and
no documented reasons (n=4)

At the discretion of the
multidisciplanary treating team.
Time to local therapy=time from
chemo to radiation or surgery

Time to local therapy=time from
chemo to RT or surgery

Not discussed.

Inclusion

EWS

Newly
diagnosed
localised
EWS

Newly
diagnosed
localised
EWS

Localised
EWS

Overall No. Overall no. Pelvic
pt of centres. primary
39 1 ?
53 2 8
1318 multiple
73 1 45. (axial
primary)

Delay in surgical resection and
outcome

Intervention

Delay in local control beyond
week 15 for 17 patients (44%) -
with worse 5y OS of 36%
compared to 93% for no delay
(p<0.001). 5y-EFS 38% and 69%
respectively (p-value 0.002)

No delay in local
control (surgery and/or
radiation) beyond week
15 (n=22, 56%) vs delay

(n=17, 44%)

Median time to local therapy in
patients with recurrence/PD =
6.2mo (2-21mo) vs 3.75mo
(3.75-9.07) in patients in
remission (HR 1.13; 95%Cl 1.04-
1.23; p=0.003)

Time to local therapy
shorter in pediatric vs
adult (3.38mo (0.85-
14.9) vs 7.63mo (3.68-
20.9); p0.0003)

2 patient groups by
time to first defi
local therapy (ie.
Surgery or RT or

For patients treated with

e | surgery alone, 5y OS trended
higher from 6-15w compared to
216w (p0.092). No differences

surg+RT): 6-15 weeks |  in the time to local therapy

(954 patients) vs 16+ were found with respect to

weeks (364p). For surg | tumor size, primary tumor site,

only: 536 vs 182 (718) or comorbidity score.

K

3 patients groups -
group 1, non ifosfamide  Time to local therapy <4mo was
regimens, group2 | associated with better outcome
VDC/IE for 12 cycles, | on univariate analysis (median
group 3 VDC/IE 17 RFS 36.8 vs 27.9mo; p0.004;
cycles - compared for median OS 42.5 vs 32.6;
characteristics and p0.0004).
outcome

Primary Secondary

Endpoints  Endpoints
OS/EFS -
Median time
to disease
Os/eps | recurrence,
median time
to local
therapy
0s _
Relapse-free
survival 0s
(RFS)

3-year 0S

Ped 81%+/-

7.7%; adult

59+/-12%
(p0.02)

35%, 45%
and 70% for
group1,2,3

Technical Report: Clinical practice guidelines for management of sarcoma (series 1)

5yr0s

5y O0SHR

16.123, 95% CI

(1.99-130.23)
p=0.009

For local control
6-15w, Sy and
10y 0S 78.7%
and 70.3% vs

for 216w 70.4%

and 67.1%
(p<0.01). For
surgery alone:
Sy 0S 6-15w
81.6% vs 216w
79.4% (p0.092)

3-yr EFS

Ped 70%+/-
9%; adult
43+/-13%

(P0.1)

3y RFS 17%,
31% and
60% for

group 1, 2
and 3. For
axial
primary, 3y

RFS 42% for

XRT, 75% for
surgery
(p=0.01)

Sy EFS

HR5.0,95%
€I (1.65-
15.13),
p=0.004

Multivariate analysis

No multivariate

Primary pelvic tumor site
(HR 4.26; p0.018) and
time to local therapy (HR
1.19; 95%Cl 1.1-1.31;
p=0.02) significant for EFS

In the multivariable Cox
proportional hazards
regression model , age>21
years (P<.001; HR,
1.65;95% Cl, 1.28-2.12),
tumor size>8cm(P=0.016;
HR,1.38; 95% Cl, 1.06-
1.80), and time to first
definitive local
therapy>16 weeks
(P=0.005; HR, 1.41; 95%
Cl,1.11-1.80) were
associated with reduced
overall survival.

Nil multivariate.

Comments

Delays in local control mostly in
patients with RT alone (8/12)
compared to surg (7/27) + more
delays in metastatic disease (75%) vs
localised (35%). Small single center
study. No multivariate analysis. No
specific results for pelvic Ewing.
Country with emerging economy.

Large tertiary centers but small
number of patients. No specific results
for pelvic disease. No specific results
for surgery.

Large database with high number of
patients but no specific results for
pelvic disease

45 axial primary - 35 (77.8%) received
XRT and 10 surgery (22.2%). Small
single centre study. No multivariate
analysis. No specific results for pelvic
disease
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Appendix 11. Quality Assessment Clinical Question 3

Study

Ali 2014
Nasaka 2016
Lin 2018

Gupta 2010

Title Reviewer

Outcome of Ewing sarcoma in a

e - Final
multidisciplinary setting in Lebanon
Impact of treatment protocol on outcome Final
of localized Ewing's sarcoma
Timing of Local therapy affects survival in Final
Ewing sarcoma
Clinical outcome of children and adults Final

with localized Ewing sarcoma

NHMRC Level |Risk of Bias (Newcastle Ottawa scale for cohort study)

of Evidence - —
Selection Comparability Outcome
111-3 4 2
111-3 4 1
111-3 4 2
111-3 4 2

Technical Report: Clinical practice guidelines for management of sarcoma (series 1)

Overall

2|Good Quality
2|Good Quality
3|/Good Quality

2|Good Quality
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