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Imaging in Lung Cancer — Diagnosis & Staging

Preamble

Imaging professionals and cancer care providers need up to date evidence based guidelines to make
informed decisions about the most appropriate health care for specific circumstances. Guidelines should
be based on the best evidence, be freely accessible, responsive to new developments and applicable to
Ontario’s Cancer Centres.

Although numerous guidelines have been produced that provide recommendations for cancer imaging,
a 2010 stakeholder survey conducted by the Cancer Imaging Program (CIP) at Cancer Care Ontario (CCO)
found that awareness of existing guidelines was limited (Appendix 1). Recommendations for cancer
imaging are often embedded in larger guidance documents or specialist society guidelines, or are
developed to address a single, specific clinical question. This can make identification of which
documents to use and/or where to find specific guidance challenging, and can impede utility for the
referring physician and radiologist as part of routine clinical practice. Additionally, a 2010 review of
English language guidelines published between 2003 and 2008 on the topic of lung cancer from the
Canadian Partnership Against Cancer (CPAC) determined that there was duplication of coverage for
guidance particularly for treatment, diagnosis and staging (Ref 1). Guideline development is resource
and time extensive and, thus, better leverage of existing guidance helps focus resources in other areas
of need.

CCO’s Disease Pathway Maps (also referred to as pathways) provide information about what type of
care should be offered to Ontario cancer patients and, where applicable, they link to Ontario clinical
guidelines. The pathways are intended to set care expectations for cancer patients in Ontario, based on
best scientific evidence and consensus clinical opinion. By describing what care should be provided to
Ontario patients, the pathways may help identify areas for improvement along the cancer journey. The
first pathway completed by CCO is the Lung Cancer Diagnosis Pathway and made publicly available on
the CCO website in March 2012.

In order to provide relevant and current evidence based guidance for cancer imaging in Ontario and
enhance the clinical Pathways, the CIP has undertaken a process to endorse relevant and current high
quality guideline recommendations for cancer imaging in Ontario. Through this endorsement process,
we aim to provide a complete and useful source of guidance for cancer imaging derived from these
more comprehensive guidelines and from specialist society guidelines.
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Imaging in Lung Cancer - Diagnosis & Staging

Framework

Vision

Goals

Ensuring patients receive the appropriate imaging test at the right time

Reduce unwanted variation in patient care regarding imaging

Facilitate timely, streamlined access to appropriate imaging

Endorse existing relevant, high quality, evidence-based guidelines for cancer imaging from other
jurisdictions and avoid costly duplication of effort to develop new guidelines

Objectives

Identify imaging-specific decision points in the cancer clinical pathway and provide guidance for
clinical decision making.
Provide summary recommendations for indicated imaging with supporting evidence

o Where applicable provide minimum protocol standard
Improve communication between referring healthcare providers and radiologists regarding
appropriate testing
Reduce barriers to identifying and providing access to appropriate tests by creating a decision
support/resource linked to CCO Disease Pathway Maps
Improve the awareness of guidelines among members of the target audience and support the
uptake and implementation of guidelines as a quality improvement initiative for cancer imaging
in Ontario

Target Audience

The intended users of these recommendations are:

respirologists e oncology nurses

surgeons e pathologists

radiation oncologists e radiologists

medical oncologists e nuclear medicine physicians

general practitioners
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Imaging in Lung Cancer — Diagnosis & Staging

Recommendations for Imaging for Lung Cancer

The following recommendations have been endorsed by the Cancer Imaging Program (CIP) and reviewed
externally. The process used for the endorsement process is described on page 9.

Clinical Pathway Scenario | CIP Source Description of Guidance
Recommendations
Initial presentation
1. | Clinical Suspicion Chest x-ray CCO 2011 A person should have a chest
Ref 3 X-ray within two working

days if they present with any
of the following:
eHemoptysis
enew finger clubbing
esuspicious
lymphadenopathy
eDysphagia
eFeatures suggestive of
lung cancer that has
metastasized elsewhere
or other cancers that have
metastasized to the lung
eFeatures suggestive of
paraneoplastic syndromes
OR
Any of the following
unexplained signs or
symptoms lasting more than
three weeks (patients with
known risk factors may be
considered sooner):
eCough
eWeight loss/loss of
appetite
eShortness of breath
echest and/or shoulder
pain
eabnormal chest signs
eHoarseness
Patients with underlying
chronic respiratory problems
should have a chest X-ray
within three weeks if they
have unexplained changes in
existing symptomes.

Cancer Imaging Program — Cancer Care Ontario
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Imaging in Lung Cancer — Diagnosis & Staging

2. | Chest x-ray negative but
high level of suspicion

CT scan of thorax
and upper abdomen

NICE 2011 1.1.4
Ref 4

If the chest X-ray is normal
but there is a high suspicion
of lung cancer, patients
should be offered urgent
referral to a member of the
lung cancer MDT, usually the
chest physician.

3. | Chest x-ray SPN

Review previous
images

If no previous - CT
scan of thorax and
upper abdomen

NICE 2011 1.3.2
Ref 4

Patients with known or
suspected lung cancer should
be offered a contrast-
enhanced chest CT scan to
further the diagnosis and
stage the disease. The scan
should also include the liver
and adrenals.

4. | Chest x-ray Mass

CT scan of thorax
and upper abdomen

NICE 2011 1.3.2
Ref 4

Patients with known or
suspected lung cancer should
be offered a contrast-
enhanced chest CT scan to
further the diagnosis and
stage the disease. The scan
should also include the liver
and adrenals.

Diagnosis — Positive CT scan

5. | Peripheral Mass or
suspicious lung nodule

Needle biopsy —
fine or core

NICE 2011 1.3.14
Ref 4

Offer CT- or ultrasound-
guided transthoracic needle
biopsy to patients with
peripheral lung lesions when
treatments can be planned
on the basis of this test.

6. | Peripheral Mass or
suspicious lung nodule

PET/CT if needle
biopsy not possible
or inconclusive

CCO 2007
Ref 5

PET should be reserved for
those situations in which a
biopsy is inconclusive or
contraindicated

7. | Central Mass

Needle biopsy —
fine or core if failed
endoscopic biopsy
If both not possible
- PET/CT

NICE 2011 1.3.16
Ref 4

Offer fibreoptic
bronchoscopy to patients
with central lesions on CT
where nodal staging does
not influence treatment.
Enlarged lymph nodes (= 10
mm maximum short axis on
CT) may be simultaneously
sampled with TBNA (non-
ultrasound-guided) if
required for diagnosis.

8. | Central Mass

PET/CT if both

CCO 2007

PET should be reserved for

Cancer Imaging Program — Cancer Care Ontario
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Imaging in Lung Cancer — Diagnosis & Staging

fine/core and
endoscopic biopsy
not possible

Ref 5

those situations in which a
biopsy is inconclusive or
contraindicated

Suspected stage 4

Tissue biopsy from
easiest site

NICE 2011 1.3.25
Ref 4

Confirm the presence of
isolated distant
metastases/synchronous
tumours by biopsy or further
imaging (for example, MRI or
PET-CT) in patients being
considered for treatment
with curative intent.

10.

Pleural effusion

Thoracocenthesis-
ultrasound guided if
necessary

ACCP
Ref 6

In patients suspected of
having lung cancer who have
an accessible pleural
effusion, thoracentesis is
recommended to diagnose
the cause of the pleural
effusion.

11,

Chest wall involvement

Consider US

NICE 2011 1.3.3
Ref 4

In the assessment of
mediastinal and chest wall
invasion:
e CT alone may not be
reliable
e Other techniques such
as ultrasound should be
considered where there
is doubt
e Surgical assessment may
be necessary if there are
no contraindications to
resection

Staging Non-Small Cell Lung Cancer

12,

MRI Brain

To rule out
metastasis

NICE 2011 1.3.27
Ref 4

Offer patients with features
suggestive of intracranial
pathology, CT of the head
followed by MRI if normal,
or MRI as an initial test.

13.

CT Brain

If MRI not possible

NICE 2011 1.3.27
Ref 4

Offer patients with features
suggestive of intracranial
pathology, CT of the head
followed by MRI if normal,
or MRI as an initial test.

14.

CT Thorax and upper

abdomen

If previous
inadequate or
outdated

ACR
Ref 7

Indicated CT chest with or
without contrast through
adrenal glands.

Cancer Imaging Program — Cancer Care Ontario
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15.

MRI Thorax

Not Indicated
routinely

NICE 2011 1.3.6
Ref 4

Magnetic resonance imaging
(MRI) should not routinely
be performed to assess the
stage of the primary tumour
(T-stage) in NSCLC.

16.

MRI Thorax

For patients with
superior sulcus
tumors or chest
wall invasion

NICE 2011 1.3.7
Ref 4

MRI should be performed,
where necessary to assess
the extent of disease, for
patients with superior sulcus
tumours.

17.

PET/CT

Where curative
resection is being
considered

CCO 2007
Ref 5

Prospective studies have
found that PET detects
unexpected distant
metastases in up to 15% of
patients, which may lead to
changes in patient
management

18.

Bone scan

If suspected
metastasis

NICE 2011 1.3.28
Ref 4

An X-ray should be
performed in the first
instance for patients with
localized signs or symptoms
of bone metastasis. If the
results are negative or
inconclusive, either a bone
scan or an MRI scan should
be offered.

19.

X-ray bone

Stage M1b disease

NICE 2011 1.3.28
Ref 4

An X-ray should be
performed in the first
instance for patients with
localized signs or symptoms
of bone metastasis. If the
results are negative or
inconclusive, either a bone
scan or an MRI scan should
be offered.

Staging Small Cell Lung Cancer

20/ MRI Brain For Staging NICE 2011 1.3.27 | Offer patients with features
Ref 4 suggestive of intracranial
pathology, CT of the head
followed by MRI if normal, or
MRI as an initial test.
21/ CT Brain If MRI not possible | NICE 2011 1.3.27 | Offer patients with features

Ref 4

suggestive of intracranial

Cancer Imaging Program — Cancer Care Ontario
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pathology, CT of the head
followed by MRI if normal, or
MRI as an initial test.

22]

CT Thorax and upper
abdomen

If previous
inadequate or
outdated

ACR
Ref 7

CT chest with or without
contrast (through adrenal
glands).

CT of the abdomen with
contrast

23] MRI Thorax Not Indicated NICE 2011 1.3.6 Magnetic resonance imaging
routinely Ref 4 (MRI) should not routinely
be performed to assess the
stage of the primary tumour
(T-stage) in NSCLC.
24] PET/CT For limited disease | CCO 2009 PET is recommended for
SCLC Ref 8 staging in patients with SCLC
who are potential candidates
for the addition of thoracic
radiotherapy to
chemotherapy
25/ Bone scan Not indicated if ACR Not necessary if PET has
PET/CT negative Ref 7 been done.

Cancer Imaging Program — Cancer Care Ontario
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Lung Cancer Imaging Guideline Endorsement Process

Methodology

1. Areview of the Lung Cancer Diagnosis Pathway (Version 2012.2V) was undertaken to identify all
decision points related to diagnostic imaging for which clinical guidance from existing guidelines
would be sought. Any gaps related to imaging within the pathway were also identified. See
Appendix 2 for the radiology view of the Lung Cancer Diagnosis Pathway.

2. Guidelines were identified by: internet search for lung cancer imaging guidelines using the PEBC
preferred list of guideline developers and guideline directories of Canadian and international health
organizations (page 8) and the National Guidelines Clearinghouse. The intent of this search was to
create a comprehensive list of all existing guidelines, based on evidence that is relevant to the
project. These websites/databases were searched from 2005 through March 2012 using the
following keywords: —lung cancer , —small cell lung cancer , —non small cell lung cancer ,
—diagnosis , —staging , —. In addition, MEDLINE and EMBASE databases, along with the Cochrane
Database of Systematic Reviews (CDSR), were also searched from 2005 through March 2012 using
the same keywords.

3. Guidelines were screened for relevance by one author (JD). All relevant guidelines were reviewed
by other members of the working group.

4. The selected relevant guidelines were assessed for quality using the AGREE II* scores (Ref 2)
available through the SAGE database’. (Appendix 3)

5. Recommendations that were relevant to the decision points identified in step 1 were compiled and
reviewed by the working group as candidates for endorsement. (Appendix 4)

6. The endorsed recommendations were reviewed by a group of health professionals including
radiologists and other imaging professionals, medical oncologists, radiation oncologists, surgeons
(Appendix 5). The guidelines considered for endorsement did not cover the areas of follow-up,
surveillance, and secondary prevention.

1
Appraisal of Guidelines, Research and Evaluation: An instrument to assess the process of guideline development and reporting of this process
in the guideline.

2
Standards And Guideline Evidence
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Imaging in Lung Cancer — Diagnosis & Staging
Inclusion Criteria

1. Standards focused on care delivered by cancer organizations; and/or processes of care; and/or
professional practice standards specific to cancer.

2. Guidelines focused on clinical practice involving cancer patient populations.
3. Guidelines that were more generic in focus but relevant to lung cancer imaging

4. Lessthan 5 yearsold

Exclusion Criteria
Non-English guidelines were excluded.
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Guideline Developer Websites Reviewed:
International

Scottish Intercollegiate Guidelines Network (SIGN)
National Institute for Clinical Excellence (NICE)
American Cancer Society (ACS)

American Society of Clinical Oncology (ASCO)
European Society for Medical Oncology (ESMO)
Cancer Society of New Zealand

American Society for Therapeutic Radiology and Oncology (ASTRO)
National Guidelines Clearinghouse

National Comprehensive Cancer Network (NCCN)
New Zealand Cancer Control Trust

The Cancer Council Australia

National Cancer Control Initiative (AUS)

The Collaboration for Cancer Outcomes Research and Evaluation (AUS)

State Government of Victoria, Australia
Peter MacCallum Cancer Centre (Australia)
Medical Oncology Group of Australia
Cancer UK

Cancer Services Collaborative, Avon Somerset and Wiltshire (UK), NHS (UK)

Canadian
Cancer Care Ontario (CCO) clinical practice guidelines

Alberta Cancer Board — Treatment Guidelines
Saskatchewan Cancer Agency — Follow-up Guidelines
Cancer Care Manitoba — CCM Home

British Columbia Cancer Agency

Nova Scotia Cancer Agency

Cancer Imaging Program — Cancer Care Ontario
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Quality Appraisal of Clinical Practice Guidelines

The Standards and Guidelines Evidence (SAGE) Inventory of Cancer Guidelines was accessed. The
Inventory of Cancer Guidelines is a searchable database of over 1100 English language cancer control
guidelines and standards released since 2003, developed and maintained by the Capacity Enhancement
Program, Canadian Partnership Against Cancer. The Appraisal of Guidelines for Research and Evaluation
(AGREE Il) Instrument (Ref 2) evaluations are conducted and reported for all guidelines in the inventory.
Each of the relevant guidelines found through the search process was identified within the SAGE
database and the AGREE Il scores reviewed.

Results

Seven guidelines were identified that were deemed to have sufficient quality, based on current
information to be considered for endorsement. The AGREE Il rigour scores for the seven endorsed
guidelines are listed in Table 1. Full AGREE Il scores are listed in Appendix 3.

The NICE guideline was current, of high quality and addressed 16 of 25 decision points identified in the
CCO Clinical Pathway. The CCO referral guidelines addressed 5 decision points. The remaining 4 decision
points were addressed by ACCP and ACR guidelines. Guidance was found to address all decision points
identified in the clinical pathway (Appendix 2).

The NCCN guidelines were current but did not meet the minimum inclusion thresholds set by SAGE for
an AGREE Il assessment to be completed.

Table 1: SAGE AGREE Il Scores for Guidelines Endorsed

Year | Guideline Developer Topic AGREE Rigour
Score
2011 | National Institute for Health and | Diagnosis and Treatment of Lung Cancer 76
Clinical Excellence (NICE)
Ref 4
2011 | Cancer Care Ontario (CCO) Referral of Suspected Lung Cancer by Family | 77.1
Ref 3 Physicians

and Other Primary Care Providers

2010 | American College of Radiology Non-invasive clinical staging of bronchogenic | 32.3

(ACR) carcinoma
Ref 7

2009 | Cancer Care Ontario (CCO) PET Imaging in Small Cell Lung Cancer 63.5
Ref 8

2007 | American College of Chest Initial Diagnosis of Lung Cancer 70.1
Physicians (ACCP)
Ref 6

2007 | Cancer Care Ontario (CCO) 18-Fluorodeoxyglucose Positron Emission 86.5
Ref 5 Tomography in the Diagnosis and Staging of

Lung Cancer
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Imaging in Lung Cancer — Diagnosis & Staging
Conclusion
The CIP has identified guidelines and recommendations to guide practice for imaging of lung cancer

patients in Ontario. Through the process described in this document, recommendations for practice in
Ontario have been endorsed and recommended for use by physicians involved in lung cancer care.
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Appendix 1: Summary of Stakeholder Survey Results, Guidelines and

Appropriateness

Patients should be referred to a specific imaging
test based on a defined set of guidelines

20%

80%

Ti%

Total Responses: 248

70%

60%
30%

A0%

30%

20%

10% 8%

0%

2%

M (Strongly) Disagree M Meutral O (Strongly) Agree @ Do Not Know

Awareness and Use of Guidelines

Are you aware of Do these guidelines
CAR/ACR play a role in your
guidelines? practice?

HYes EMNo mN/A

Are you aware of
Ontario Wait Times
Strategy
Appropriateness
Guidelines for CT and

MDID

Do these guidelines
play a role in your

practice?

Are you aware of
internal
appropriateness
guidelines?

Do you reference these
guidelines during
everyday practice?

e There was a high level of consistency among LHINs surrounding the idea that patients should be
referred to a specific test based on a defined set of guidelines, with a provincial mean of 77%, and

a range of 61% to 79%.

e Generally, the level of awareness of various guidelines was notably higher than the use of these

guidelines in practice.

e The majority of comments regarding guidelines suggested that patient management is too
complex for guidelines to address.
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Appendix 2: Lung Cancer Diagnosis Pathway: Radiology Version

Cancer Care Ontario
Lung Cancer Diagnosis Pathway — Radiology Version

Disease Pathway Management Secretariat
Version 2013.7

The cancer journey

ay

PRIMARY CARE i »

RECOVERY/
B SURVIVORSHIP

The Lung Cancer Diagnosis Pathway — Radiology Version (Pathway) is intended to be used for informational
purposes only. While the Pathway represents an overview of the presentation and clinical work-up of a lung
cancer diagnosis, it is not intended to constitute or be a substitute for medical advice and should not be relied
upon in any such regard. Further, all clinical and diagnostic work-ups are subject to clinical judgment and actual
practice pattems may not foliow the proposed steps set out in the Pathway.

™
Zr >Ontario

Cancer Care Ontario
Action Cancer Ontario
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Lung Cancer Diagnosis Pathway - Radiology Version

The Pathway is intended o be used for informational purposes only. While the Pathway represents an overview of the presentation and clinical work-up of a typical lung cancer diagnosis, it is not intended fo constitute or be a subsfitute for medical advice
and should not be relied upon in any such regard. Further, all clinical and diagnostic work-ups are subject to clinical judgment and actual practice patterns may not follow the proposed steps set out in the Pathway.

Pathway Preamble

Version 2013.7 Page 2of T

The Lung Cancar Diagnosis Pathway (Pathway) is a resource that provides an overview of the presentation and clinical
work-up of a typical lung cancer diagnosis.

The information contained in this Pathway is intended for healthcare providers and other stakeholders in the cancer system,
including administrators and organizers. The Pathway is intended to be used for informational purposes only. While the
Pathway represents an overview of the presentation and clinical work-up of a lung cancer diagnosis, it is not
intended to constitute or be a substitute for medical advice and should not be relied upon in any such regard.
Further, all clinical and diagnostic work-ups are subject to clinical judgment and actual practice patterns may not
follow the proposed steps set out in the Pathway .

The Pathway is not intended for pafients. In the situation where the reader is a patient, the reader should always consult a
healthcare provider if hefshe has any questions regarding the information set out in the Pathway. The information in the
Fathway does not create a physician-patient relationship between Cancer Care Ontario (CCO) and the reader.

While carg has been taken in the preparation of the information contained in the Pathway, such information is provided on an
*as-is” basis, without any representation, warranty, or condition, whether expressed, or implied, statutory or otherwise, as to
the information's quality, accuracy, currency, completeness, or reliability. CCO and the Pathway's content providers
(including the physicians who contributed to the information in the Pathway) shall have no liability, whether direct, indiract,
conseguantial, confingent, special, or indidental, related to or arising from the information in the Pathway or its use theraof,
whether based on breach of contract or tort (including negligence), and even if advised of the possibility thereof. Anyone
using the information in the Pathway does so at his or her own risk, and by using such information, agrees to indemnify CCO
and its content providers from any and all liability, loss, damages, cosis and expenses (including legal fees and expenses)
arising from such person’s use of the information in the Pathway.

Cancer Imaging Program — Cancer Care Ontario

Primary Care {Family Physician, Murse Practitioner, Walk-In Clinic, Emergency Depariment)
Respirolegist

Pathology

Dizgnostic Assessment Program (DAP)

Thoracic Surgeon

Radiztion Oncologist

Medical Oncologist

Radiologist

Multi-disciplinary Case Conferences (MCC)

(NENEECNEC

Mo Specific Specialty

Possible Action or Result

r
L

Referral to

The family physician should be informed of &l tests and consultations.
Usual ongoing care with the family physician is assumed to be part of the Pathway.

—
B ortan
Ontario

Caneer Care Ontario
Action Cancer Ontario
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Lung Cancer Diagnosis Pathway — Radiology Version

Overview

Version 2013.7

Page 3of 7

The Pathway is intended fo be used for informational purposes only. While the Pathway represents an overview of the presentation and clinical work-up of a typical lung cancer diagnosis, it is not intended to consitute or be a substitute for medical advice
and should not be relied upon in any such regard. Further, all clinical and diagnostic work-ups are subject to clinical judgment and actual practice patterns may not follow the proposed steps set out in the Pathway.

Cancer Imaging Program — Cancer Care Ontario

Diagnostic Procedures
(Ticeue Biopsy + Pathology if possible)
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INITIAL STAGING
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and fitneas for future
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proceduras

CT Chest # Upper
Abdomen [if not
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>days old)
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Early referral to expedie care
. Antiiotics & Follow-Up
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infrathoracic B )
symptomsa,
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related Walk-in Gliric Suspected Infactious
Symptoma Disease Pw
¥ (e.9. preumonia,
Risk Factors tuerculosis)
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L C - appropriats
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Bouts Wisit to Imaging b
Sy ms || Emergency = (Chest X-ray
Room andior GT)
Other Non-
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Respirologist
‘or othar MD
Abnaormal
Imaging (far
other unrelated
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d - Oncologist
Metaatatic b or DAP
Dissass
_""II-.._‘_-‘-‘-‘--‘-—_‘_‘__ _—_._——._-___—._’-—__.

Based on initial imaging,
mass fype is known

Perigheral Mass or Suspicicus
Pulmonary Nodules)

- Neadle Biopey [Core or Fine
MNeadls)

- Bronchoscopy

- If not possible or failed, PETICT
Gean

- Mimimaly Invasive Wedgs Resection

Central Mass

- Bronchoscopy

- Neadla Biopay (Gore or Fine Neadle)
- If not possible or failed, PETICT
Sean

Suspected Staga IV

Obiain fissue sample via path of least

resistance (L.e. quiskest, zast invasive,
mast accessible and most ikely to up-
stage the pafient)

PATHOLOGY &
CYTOLOGY

SMALL CELL LUNG
CANGER (3CLG)

- MRI Brain [or CT Brain
with contrast if MR
inaccassible)

- Bone Scan

- CT Scan (if outdated or
condrast poor]

- NOTE: for some SCLC
cases, FET/CT Sean
may replace Bone Scan
+ 0T, Indicated for
fimifed sfage cases only.

- Receive a yesno

for cances
- Receive type
(SCLE or NSCLC)

Plaural Effuzion
- Tests om Plewral Fluid
- Thoracentesis

\Other Diagnostic Proceduras
Needls Biopsy or Bronchoscopy Not
PossibleMot GonclusiveFailed + High
Index of Suspicion

| . PETICT Scan

- Open Thoracatomy
- Tharascogic Wadge
- WATS BiopsyWedge

Note: Results from lesting should be
copied to the Family Physician or
Nurse Practiioner

NON-SMALL CELL
LUNG CANCER
(NSCLT)

- MRI Brain (or CT Brain
with contrast if MRI
inaccassikle]

- Bone Scan or PETICT
Scan

- CT ChestiAkbdomen (if
outdated or contrast
poar|

If resulis of PETICT or
CT Scan ame positive or
show a large central
tumiour, Kediasti

Extenaiva
SCLEG

Limited
SCLG

Stagalila |
™ orig

Stage A | |
orliB)

O Endokronchial
Ultrasouna [EEUS) is
petformed.

Page | 18

at least be scheduled if not performed,
befiora refaral to treating physician.

Staga IV ™
(Matastatic)

specialist based on
patient fitness for
surgery
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The Pathway is intended to be used for informational purposes only. While the Pathway represents an overview of the presentation and clinical work-up of & typical lung cancer diagnosis, it is not intended fo constitute or be a substitute for medical advice
and should not be relied upon in any such regard. Further, zll clinical and diagnostic work-ups are zubject to clinical jJudgment and actual practice patterns may not follow the proposed steps set out in the Pathway.

Symptoms History
Respiratory or Other Smoking Hist
Intrathoracic Sympioms: | ing Fistory |
Changs in Cough - -
HENCFIQ‘SS :1135.' not be Plus | Occupalmnal Risk |
chronic)
Mew or Changing Chest Pain | Family History |
|:| Primary Care (Family Physician, Nurse Practitioner, Walk-In Clinic, Emergency Department) Mew Shoriness of Breath -
I:l . . Mon-Resoiving Pneumanis (=6
Respirologist Weskel
wehae]
[ Pathology Difiiculty Swalloving
B B Change in Voice (hoarsensss)
Dizagnostic Assessment Program (DAP)
l:l Thoracic Surgeon Constitutional Symptoms:
o . Weakness
l:l Radiation Oncologist Tiretness >
[[] Medical oncologist Weight Loss
[ "] Radiologist Changs in Agpetite
I:l Multi-disciplinary Case Conferences (MGC) Metastazisrelated
[ ] WoSpecific Specialty Symptoms:
= MNeural |
| 7| Possibie Action or Result ureiogea o
—_— Ahdomingl painidiscomfort
Referral to Bene pain -
| Paraneoplastic Syndromes |
| Other [Atypical) Symptoms. | Note: Results from fasting should be
coypied fo the Family Physician or
No Symptoms: Murse Pracfiionsr
Abnormal Imaging (e g. X-ray)

_\\‘*‘—-.
Ontario

‘-‘\_ Canger Care Ontario
Action Cancer Ontarie
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The Pathway is intended to be used for informational purpeses only. While the Pathway represents an overview of the presentation and clinical work-up of a typical lung cancer diagnosis, it is not intended to consfitute or be a substitute for medical advice
and should not be relied upon in any such regard. Further, all clinical and diagnostic work-ups are subject to ciinical judgment and actual practice patterns may not follow the proposed steps set out in the Pathway.

Poasible Other Tests
Q3: Role of CT Scan after inifial Chest X-Ray:
Laboratory Invastigationa Teata for Co-
Hi, CBC, Differential, Platelets, Liver | | morbidities Q3: If the initial chrsh-fiy_'- negative in patients with the first presentation of suspected lung cancer, should a CT
Function Profile, Renal Function EKQ3 or other cardiac =can or any other examinations be performed?
V=g LR T I E mm“ A: In patients with symptoms that could be suspicious for lung cancer, and a negafive chest x-ray, a CT scan of the lungs is
o dproprite. | | recommentied. Patients should be referred fo 3 respitologist andior 3 lung cancer mulidisciplinary team (where available) i
e S i the patient has:
| i ] i Other Tost | [ | 3 a. sympioms that could be suspicious for lung cancer, and
| | Pulmenary | | B | crs ! b. a negative chest x-ray, and
! | Function Teata | | =% | | - 1 i
i | I : G W ] | c. negative CT scan of the lungs. -
: e i i — — ! Thoracic Surgeon,
| Refarral i specialisf is made before resuills for additional tests are : ; .
Visit to Walk- I - R | Lung Cancer Highly K . B Reapirologist or Other
— in Clinic — Madical History: : received in order fo expedite cars | Suspected ——————————— Refer immadiatzly to Spacialist
(Inciuging lung-related) : I i _____________ » As approprate given
? | - Smoking (current & past, 1 1 2 " jooal resauree,
self and family) I :
- Decupational Risk 12 1
- - i ; I e P If normal CXR bt still suspicious-—— —— — ——— 9
Geographical Risk I I r P
Visit to - History of Radiaton ! ! |
———=  Emergancy o= Treatment (2.g. breast ¥ Chest X-Ray I Suspected COPDor Other Respirologist
Deparimant cancer) I Benign Lung Dissase (or Infernist)
. I Lung Cancer
The abave is an example I Nat Highly
of information gathered in i [ Suspecied Suspacted Infactious
pafient history. — Marmal Dissase Froceas
Viait to (e-g., preumonia, fuberculosis)
- Family Referto EBS #24-2
Physician | | — |
I Poaaibla I .
L Sputum Culturo_|
I Resolved
1 Suspected X
Repsat Chest Infectious Disease Treatment
02 Timing of Inifial Chest X-Ray P';im = Abnormal Proceas JEE— with
i " o [e-9., preumonia, Antibiotics Unrssobved] —, Suspected
Q2: In patients with a first presantation of suspecied lung cancer, do the different time intervala 1Ii ‘tuberculosis) | Lung Cancer
batween the suapicion of lung cancer and the initial chest x-ray influsnce the cutcomes (e.g., | I
survival andlor quality of life)? i Potential for unwanted cycing - ———

A Mo evidence meefing the inclusion criteria was found in this systemafic review 1o deal with the
second priority question within the lung cancer diagnosis pathway map, regarding whether the inifial
chest x-ray at a certain interval influences oulcomes in pafients with a first presentation of suspected
lung cancer. Well-designed, good quality studies focused on this question are neaded in the fubure.

—_
> .
g: Ontario

Cancer Care Dntario
Action Cancer Ontario

-..\\__
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The Pathway is intended o be used for informational purposes only. While the Pathway represents an overview of the presentation and clinical work-up of a typical lung cancer diagnosis, it is not intended fo constitute or be a substitute for medical advice
and should not be relied upon in any such regard. Further, all clinical and diagnostic work-ups are subject to clinical judgment and actual practice patiemns may not follow the proposad steps set out in the Pathway.

Diagnostic Procedures

Version 2013.7 PageGof T

—_

Note: Endobronchial Uitrasound - !
To determine initial staging and type, and assess (EBUS) may be perfomed by | Madiastinoscopy or 1b
fitness for future diagnostic procedures radiologists or other sub-zpecialifies Endobronchial Ultrazound | Gore Biopay (CB) 1a
| LE:US]_ P or Y Poaitive for GCancer— e
ere is CT evidence of hilar or Fine Neadls [FN) Bi
Additional CT Scan 3”’”9:'“ madiastinal lymphadencpathy | e (FH) Biogsy Falhhur: Gytology
(as recpired to determine _,ba;:"on"i:i‘;al — — Y Choice is based on discrefion of radiclogist in :5 f— o= ’m
scops of disease and if b maging) | consultation with local pathologist = ist, el Nfagalivn for Cancn! %‘ll.lt
mifial scans look interventional radicloy High Indsx of §
szrma . ) : ) o family physician) g % of Suspision
CTChests B o Bronchoscopy Goal; to oktain sufficient materal for koth initial
U A : Based on mass location diagrosis and subssquent melecular aralyzses,
~Pper | while ensuring the safety of the patient
- = Paripheral Mzas i Foaitive for w
[if no prior CT & P or I Fuspicious Metabolic Surgery
scain, Of scan _— = — - L ! Interventicnal Radiclogy (IR} Activity diagnostic
+20 days) | b Suspicious 3 \ecdle Biogsy Nasdls Biopsy Not Pasaible pemieT Matignant) fforearee
Cardio-Pulmenary Pulmenary L or Inconclusive —* Peierin -
Workup | Nodulsia) * and High Index of Suspicion EESH#T-EO A A
| Required for surgery (if ! R R E— Nagative for Suspicious
not already comducizd). ] . -
. : I Metabolic Activity
| May inchudz PFT. Bronchoacopy Not Possiblsl (Benign}
L Eased on mass location -
l !
_— T — — Eﬁg{_ L — Changs in Dn.:-clslc;r:eb.!sed u:
Easeline bloodwork inoacopy or X Follow-Up CT Reault size of lesion and
[CBC, liver functian, Endebronchial Ultrasgund | Negative Reaults .| ot 3 manihe for 2 years iozal resources
calcium, INR, FTT) [EBUS) Stabl
_— Is EVienGe ar or oaitrva aulta —»
L If there is CT evidence of hi Poaitiva Rasult .
mediasiiral lymphadenogathy Reault
Negafive for Cancer but
Suspaclt;d Stage :; sampls v path m': Gytology " High Index of Suzpicion
@1a: What ars the dlagnostic values (seneltivity, spacificity, Iksllhoed raflo. and [Based on scans _ o #=| surgeon, respirologsior
uwurafoﬂfolﬂna-mma mmﬁunmoﬁéﬂmhﬂ}wm core-nesdls Dlopsy ] andice patient | [ie. quickest, least invasive, most aocessicle e et
CHE] to ol I In patie al a chast nodul . most fikaly i ug-sta patiend) =
lrnaaa"aarnom:du;n Icﬂfg:mggpa i ndlegnossn chast naau o history) and B g the and family physician) % Poasitiva for Cancer ————— =
A Insrmicdent evidence exlsts 1o determing wheter FRAE, CME, or soms comiinatizn Tt e T Thoracentasi: L
inereof should be the standard of care for the diagnaosls of lung cancer or olher aata on E Petform procedure immediately
ngrack: malignandes In patiznts with 3 chest leslon the bast iEchrigus In 3 given LDH be '"'h SirE I b i S
dlagnosic cerar may be In part detamined by Te local avallablity of resounces and (. = - - - . done 9 ¥
‘2xpertiza i Dlopey techniqus and sampis intzpresation, #=| Pleural Effusion E'I'“E" © n ™| for symptom refief. Note: If malignant
WCOse .- s
@ib: Compared with CHB, do FNAB samplas have sufficlent disgnostic ylsid for Amylasz e e A
maiesular pradichve-marker studles by mutation analysle and fuorescant in sty cal and patient inoperakle.
hiybeidizstion {FISH) In patients with an undiagnosed chest noouls or mass Count and Differantial _—\
gamenatrated an Imaging? Cyhology
Culture and Sensitivity
A TooEe, N0 wal<izslgned study nat compares N dagnostic el of FNAS win >
CMB for molecular predichve-marker studies by mutatian anaivels or FISH In patents .
“alth 3 thoracle lesion Nas bean pumished. Onta rlo
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Staging

Version 2013.7

and should not be relied upon in any such regard. Further, all clinical and diagnostic work-ups are subject to clinical judgment and actual practice patterns may not follow the proposed steps set out in the Pathway.

Page Tof T

and
Nagative for
I A ED e Metastasisl |
Oplional if patient is clinical Stage | or [l and Patsntially
Pathological Mon- asvrrnlwabc i Resectable
— Small CellLung — ™ fi}'mnﬁ’amicaﬁms mmr.mbmym
Gancar Diagnoais or MRI
Alternatively, if PETICT is not available-
Bone Scan (if suspecied mefastasis; samm
calzium and alkaiine phosphatase abnomal)
Cheat & Abdominal CT
(if not already performed or outdated = 90 days])
MR Brain or CT Brain
(i contraindications fo MR MR body habius
incompatibility er MRI inaccessibls) » Positive for
Matastasia
Madical History +
Pathological Physical Exam
Small Cell Lung Sometimes both >
GCancer i Bloodwork
Diagnosis : i {if mat dore already)
| -
- Radiation
Less often < Oncologiat
04: Confirming metaatases

Q4: la whele-body *Fluorodecxyglucose positron emission temography (PET) {or whols body PET-GT) mors
accurate than conventional staging (&.9., chest and abdominal CT plua bone acan) in the identification of nawly
diagnosed non-amall cell lung cancer (NSCLG) patisnts who are at atage 1B or graater, in ordsr to aveid stage-
inappropriate surgery?

A: Preoperative siaging with PET-CT plus cranial imagirg Mendifies more patients with siage HIE or greater than
conventional staging to avoid sisge-inaperoesdate surgery (sersiivity 48% versus 18%, p-value = 0.0014] in newly
diagnosed NSCLC patients, but PET-CT also incomrectly upstaged diseass in more gatients (specificity 3% versus
8%, p-value = 0U0265). There is no statistical diffierence between PET-CT plus cranial imaging aroup and conventional
staqirg group for morality at 3 vears (39% versus 35%. p-value = [ 4204]

\\__

Medizatinum
Negative by PET/ Rasectable o Thaoracic
CTor GT Ssan & Fit for Surgson
and Small Primary Surgary
Tumor
Final Staging Nepative Complex
PETICT ar CT Traatment
Resactabla -
Scan Positive Madiastinoscopy &3 Algorithm
bt Unfit for ——=
or Large Referto EBS #17-8 Surgery Refer to Madical
Central Tumar Positive Appropriate e _
specialist, TELIT
Qr dependent on
¥ individual
_ carg
Endobronchial Ultrazound (EBUS)
(available only in some cenfres)
Not Resactabla
o - 2l Radiation
- Excaption: Solitary Oncologist
Erain metasiases.
¥ Could ke resectad
Note: Endobronchial Ulirasound (EEUS) may be &Y & neurosurgeon.
perfomed by radiologists or other sub-specialities
CT Sean with Contrast
—————— = (If not previously performed, outdated or
abdomen omitted) . Exfenaive
—» Positive —» scoLe Madical
Oncologist
MRl Brain or GT Brain
| (if contrair ions to MR, MRl body habitus ’
I?T v andior

incompatibilty or MAT inaccessibls]

Bons Scan
»-| (if suspected is; serum calcium ang
alkafine phosphatase abnormal]
1
| PETICT Sean
[ Not part of routine care for ail pafients.
for Limited Stage SCLG only (newf]
Refer io EBS #7-20

. Limitad
== Negative SCLC

If surgery possible- - ——

W

———\\

£7Ontario
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Appendix 3: Quality assessment of guidelines

SAGE AGREE Il Full Scores for Identified Guidelines

Domain 1 Domain 2 Domain 3 Domain 4 Domain 5 Domain 6

Guideline Scope and  [Stakeholder . Clarity . ... |Editorial
Rigor: . Applicability:

Purpose: Involvement: Presentation: Independence:
cco 88.9 69.4 74.0 88.9 25 8.3
Ref 3
NICE 83.3 69.4 60.4 88.9 70.8 79.2
Ref 4
CCO 18 fu 83.3 58.3 86.5 91.7 47.9 58.3
Ref 5
ACCP initial
diagnosis 72.2 57.4 61.1 92.6 36.1 50.0
Ref 6
ACR 52.8 44.4 32.3 69.4 32.3 6.3
Ref 7
CCOPet  lone 33.3 63.5 77.8 12.5 41.7
Ref 8
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Appendix 4: Guideline Cumulative

Source of Guideline Selected for Clinical Pathway

Clinical Pathway Decision Ccco NICE cco ACCP ACR Ccco
Scenario 2011 2011 2007 2007 2010 2009
Ref 3 Ref 4 Ref 5 Ref 6 Ref 7 Ref 8
1. Clinical Suspicion | Chest x-ray Y
2. Chest x-ray CT scan of thorax and
negative but high upper abdomen Y
level of suspicion
3. Chest x-ray SPN Review previous images
if no previous indicated v
CT scan of thorax and
upper abdomen
4. Chest x-ray Mass | CT scan of thorax and v
upper abdomen
5.Peripheral Mass or | Needle biopsy — fine or
suspicious lung core Y
nodule
6.Peripheral Mass or
suspicious lung Y
nodule
7. Central Mass Needle biopsy — fine or
core if failed endoscopic
biopsy Y
If both not possible
PET/CT
8. Central Mass Y
9.Suspected stage 4 | Tissue biopsy from v
easiest site
10. Pleural effusion | Thoracocenthesis-
ultrasound guided if Y
necessary
11. Chest wall Consider US v
involvement
12. MRI Brain Looking for metastasis Yy
13. CT Brain Looking for metastasis If v
MRI not possible
14. CT Thorax and If previous imaging
upper abdomen inadequate or outdated Y
15. MRI Thorax For routine staging Y
16. MRI Thorax For patients with
superior sulcus tumors or v

chest wall invasion

Cancer Imaging Program — Cancer Care Ontario
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17. PET/CT For patients who are
being considered for
curative surgical
resection base on
negative standard tests
or for stage 3 patients
considered for
potentially curative
combined modality

therapy
18. Bone scan Looking for metastasis Y
19. X-ray bone Looking for metastasis
Stage M1b Y
20. MRI Brain Looking for metastasis Y
21. CT Brain Looking for metastasis if v
MRI not possible
22. CT Thorax and If previous inadequate or v
upper abdomen outdated
23. MRI Thorax For routine staging \%
24. PET/CT For limited disease SCLC-

for evaluation and
staging where combined
modality therapy with Y
chemotherapy and
radiotherapy is being
considered

25. Bone scan AVOID IF PET NEGATIVE \'%
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Appendix 5: Multidisciplinary External Review

After internal consultation (i.e., CCO regional Cancer Imaging Program leadership and provincial heads
of CCO Clinical Programs), external consultation was performed through survey. This was distributed by
email, primarily through CCO programs to their stakeholders, and included:

e Surgical Oncology

e Systemic Therapy

e Radiation Therapy

e Primary Care

e Disease Pathway Management

CIP also reached out to the Program in Evidence-Based Care lung Disease Site Group chairs and selected
members of the Canadian Association of Radiologists.

Responses were received from a wide variety of disciplines, and included broad geographic
representation.

Respondent Information
e 22 Reviewers
o 6 Medical Oncologists
o 6 Thoracic surgeons
o 4 Family Physicians
o 4 Radiologists
o 2 Radiation Oncologists

Note:
e 18 out of 22 Reviewers completed the questionnaire. 4 reviewers elected to submit a tracked
changed document in lieu of the questionnaire. The tracked changed documents are not
included in the Questionnaire summary

Summary of Rated Questions

18 Responses to the questionnaire were received from the open call for external review. Key results
from the questionnaire are summarized in Table 1
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Table 1 Responses to eight items on the multidisciplinary external review questionnaire

Reviewer Rating (N=18)

Question Incomplete Moderate Complete
(1) (2) (3) (4) (5)
1. Rate the completeness of the Lung
. . 0 0 3 8 7
Cancer Imaging Recommendations
Low Moderate High

(1) (2) (3) (4) (5)

2. Rate the endorsement methods
used to develop the Lung Cancer 0 0 4 6 8
Imaging Recommendations

3. Rate the overall quality of the
Lung Cancer Imaging 0 1 2 9 6
Recommendations

Poor Moderate Excellent
(1) (2) (3) (4) (5)
4. Rate the presentation of the Lung
Cancer Imaging Recommendations 1 1 5 8 3
document
Strongly
Strongly Neutral Agree
Disagree (1) (2) (3) (4) (5)

5. Would you make use of the Lung
Cancer Imaging Recommendations 1 1 6 5 5
in your professional decisions?

6. Would you encourage the Lung
Cancer Imaging Recommendations 0 0 5 7 6
for use in practice?

7. Will the Lung Cancer Imaging
Recommendations document

. . . 2 0 5 7 4
improve the appropriate ordering
of imaging tests?
8. Would you recommend publishing
the Lung Cancer Imaging 1 1 ) 6 3

Recommendations document on
the Cancer Care Ontario Website?
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Summary of Written Comments

In addition to rating the document, respondents were encouraged to given written comments for rated
each question as well as three additional questions.

Overall, the quality, completeness and utility of the Lung Cancer Imaging Recommendations document
was felt to be high, with many of the respondents indicating that they would be useful in their clinical
practice and would improve the appropriate ordering of imaging tests. Many of the suggested
enhancements to document formatting have been included in this final version.

With regards to utility and alignment to current practice, there were some interesting divergences in
responses, with some respondents indicating that this did not represent new information and others
suggesting this differed from their current practice. This variation for this targeted
stakeholder/consulting group highlights, in part, the need for consolidated, evidence-based guidance
along the patient’s clinical path.

With regards to impact to appropriate ordering, many respondents commented that although the Lung
Cancer Imaging Recommendations should be available through conventional means (e.g., the Cancer
Care Ontario website), greater impact will be possible through active and enhanced stakeholder
engagement, including distribution through other means (e.g., lung Diagnostic Assessment Programs,
regional cancer program newsletters, direct engagement with stakeholders through teleconferences,
engagement with other organizations, etc), and consideration of social media. A few respondents
emphasized that monitoring of guideline concordance followed by targeted outreach where needed
would also help drive uptake.

Finally, many questions or comments submitted pertained to the clinical Pathway, either directly or by
encouraging better incorporation of this document with the Pathway. Thus, modifications to the
Recommendations document have been made to strengthen the link between the pathway and the
cancer imaging recommendations, and other comments were submitted to DPM for consideration in
future versions of the primary lung diagnosis pathway.

The CIP thanks all reviewers for their thoughtful feedback and contributions to the final document.
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