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Evidence-Based Medicine
Diagnosis of bone metastases In patients
with lung cancer
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Tk #- . (clinical scenario)

— 71 ylo, female

— Lung cancer, cT3NoMB

— s/p operation

— Adenocarcinoma, pT3(m)No

— OPD F/U: Order bone scan

— Back pain(-)

— Suspicion for bone metastases
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o p =57 (Audit)



Asking

1.+ 4 Background question
2.3% J'Foreground question



Background question

 What are the sites of lung cancer metastasis?

 What Is the method used to diagnose lung

cancer metastasis In our nuclear medicine
department?



Overview of the risk factors, pathology, and clinical

: : - UpToDate.
manifestations of lung cancer K 1’? onLINE

e Extrathoracic metastases

— The most frequent sites of distant metastasis are the liver, adrenal
glands, bones, and brain.

e Bone

— Metastasis from lung cancer to bone is frequently symptomatic. Pain in
the back, chest, or extremity, and elevated levels of serum alkaline
phosphatase are usually present in patients who have bone metastasis.
The serum calcium may be elevated due to extensive bone disease.
Approximately 20 percent of patients with NSCLC have bone metastases
on presentation.

— An osteolytic radiographic appearance is more frequent than an
osteoblastic one, and the most common sites of involvement are the
vertebral bodies.

— Bone metastases are even more frequent in SCLC and can be found in
30 to 40 percent of patients.

— PET and PET-CT have improved the ability to identify metastases to
many organs, including bone, with greater sensitivity than CT or bone
scan.



PICO

P Patients with lung cancer
Patient and/ problem

I Bone scintigraphy
Intervention

C 18FDG-PET-CT, 18FDG-PET,
Comparison MRI

O Sensitivity, specificity,
Outcomes Positive Predictive Value

(PPV), Negative Predictive
Value (NPV)
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Searching strategy

 Use MeSH to help identify terms
MeSH terms :

e Lung cancer

* Bone scintigraphy



The "5S" levels of organisation of evidence from healthcare research
Brian Haynes, R Evid Based Med 2006;11:162-164

Examples
yste Computenzed decision support
UpToDate
DynaMed T
ACP PIER
BMJ Clinical Evidence . Smmarlies Evidence based textbooks
ACP journal club T
Evidencebasedmedicine.
com ] '
/ Synopses Evidence based journal abstract
Cochrane Library ) T
BMJ Evidence Updates
Other Systemic reviews eg. : .
PubMe systemic reivew Syntheses Systematic reviews
!/
PubMed T
SUMsearch
TRIE Studies Original journal articles
Google

EBM

ONLINE

Copyright ©2006 BMJ Publishing Group Ltd.



Searching Evidence

* FAEFF TR KR
— Uptodate
— ACP journal club

— Cochrane library
— PubMed



Summaries

- UploDate.

, . ONLINE

i

o Key words:
— bone scintigraphy and lung cancer



| UpToDate. Bone sintigrophy R careh |

Mew Search | Patient Info - What's Bew  Calculators

Search Results for "Bone scimtigraphy™

= All Topics

» Approach to imaging modalities in the setting of suspected asteamyelitis
~ Adult

* [Diagnostic imaging of joint pain
- Pediatric

» |nitial staging and evaluation of men with newly diagnosed prostate cancer
- Patient

* [Diagnostic testing for low back pain
_ Graphics

s Cwerview of stress fractures

* Hadiologic evaluation of the painful hip in adults

* Clinical manifestations and diagnosis of Paget disease of bone

* Bone metastases in advanced prostate cancer: Clinical manifestations and diagnosis

* Hizing serum PSA following local therapy for prostate cancer: Diagnostic evaluation

» Rale of imaging in the staging of non-small cell lung cancer

» Evaluation and diagnosis of hematogenous osteomyelitis in children
s Cverview of hip pain in childhood

» Ftiology, clinical manifestations, and diagnosis of complex regional pain syndrame in
adults

* Management of bone metastases in advanced prostate cancer

e Thymic neuroendocrine (carcinoid) tumors



Role of imaging in the staging of
non-small cell lung cancer

IMAGING MODALITIES

® Chest radiography
®* Computed tomography
- Technigue
- Turmor
- Lymph nodes
- Metastases
* Posi . I
- Technigue
- Turnar
- Lymph nodes
- Metastases
®* |ntegrated PET/CT
- Tumor
- Lymph nodes
- Metastases
- Cwerall impact
® Magnetic resonance imaging

® Hone scan




 Bone scan — Imaging of the skeleton is indicated in
patients who have symptoms (eg, focal bone pain),
signs (eg, difficulty weight bearing), or laboratory
abnormalities (eg, elevated alkaline phosphatase with
normal gammaglutamyl transpeptidase) that raise the
suspicion for bone metastases

e Bone metastases can be identified with a technetium
99m MDP nuclear medicine scan.

— Such bone scans were once common, but they have been
largely displaced by PET for two major reasons.

* First, PET detects bone metastases with similar sensitivity and better
specificity than bone scans.

e Second, PET has the added advantage of being able to identify
metastases in visceral organs.



e Advantages of bone scans include that they are
less time-consuming and less likely to have false
negative results from osteoblastic lesions,
compared to PET.

e According to a meta-analysis of eight studies
(723 patients), bone scans identified bone
metastases with a sensitivity, specificity, positive
predictive value, and negative predictive value of
82, 62, 32, and 90 percent, respectively, in a
population with a prevalence of 20 percent.



Syntheses

ACP Journal Club

The Best New Evidence for Patient Care

« Key words:
— bone scintigraphy and lung cancer



ACP Journal Club® e

Products & Services

The Best New Evidence for Patient Care™™
Current Table of Contents Past Issues Search Subscribe

m About ACFP Journal Club ® Contact Us Site Map,/Help Classitieds

Search ACP Journal Club

bome scan and long cancer | Search |
Search Help

Fesults 1 -1 of about 1 for bone scan and lung cancer.

2009 - PET plus CT was better than conventional methods for

Therapeutics

PET plus CT was better than conventional methods
for correctly upstaging early NSCLC



337 patients > 18 years of age (mean age 67 y, 51% women) with histologically
or cytologically confirmed clinical stage | to I11A NSCLC and technically resectable
primary lesions based on chest radiography and thoracic CT done within 8 weeks
of randomization.

Intervention

PET-CT wusing 18F-fluorodeoxyglucose (FDG), 5 MBqg/kg of body weight
(maximum 500 MBq), plus cranial imaging (n = 170), or conventional staging
(abdominal CT that included the liver and adrenals and a whole-body bone scan)
plus cranial imaging (n = 167).

Outcomes

Correct upstaging of cancer to stage IIIB or IV (confirmed by biopsy or other
diagnostic imaging procedures) with avoidance of stage-inappropriate surgery.
Other outcomes included incorrect upstaging of disease, incorrect understaging
(pathologic stage IIIA or B disease on mediastinoscopy or thoracotomy, or local
recurrence or distant metastases within 1 y of thoracotomy), and survival.

Conclusion

In early non-small-cell lung cancer, positron emission tomography plus computed
tomography was better than conventional methods for correctly upstaging disease
and avoiding stage-inappropriate surgery.



Synopses

Home | About Cochrane | Access to Cochrane | For Authors | Help é}'E-:-a'.-'&T'rtI&tn My Profile

@The cocnrane Library Evidence for healthcare decision-making

« Key words:
— bone scintigraphy and lung cancer



LOGIN

COCHRANE LIBRARY Enter &:mail address

Independent high-quality evidence for health care decision making Enter passnord
REMEMBER ME

from The Cochrane Collaboration

Search Search Manager Medical Terms {MeSH)
@ Title, Abstract, Keyvwords W || hone scintigraphy and lung cancer
Search Limits Yiesy search tips  (Mord variations have heen searched)

There are 3 results from 18986 records for your search on 'hone scintigraphy and lung cancer in title abstract keywords in
Other Reviews'

Sort by | Relevance W

Selectall| Export all | Export zelected

| Ameta-analysis of 18FDG-PET-CT, 18FDG-PET, MR and bone scintigraphy for diagnosis of bone metastases in
patients with lung cancer (Provisional abstrach

Centre for Reviews and Dissemination
criginal Authors): Qu s, Huang X, an W Wo L and Dai K
2012,1007-1014

| Meta-analysis: comparison of F-18 fluorodeoxyglucose-positron emission tomography and bone scintigraphy in the
detection of bone metastasis in patients with ng cancer (Provisional abstract)

Centre for Reviews and Dissemination

original Author(s): Chang MC |, Chen JH |, Liang JA& , Lin ©C, Yang KT, Cheng EY, Yeh JJ and Kao SH
2012, 348-347

F] Fluorine-18 deoxyalucose Positron Emission Toamography, Magnetic Resonance Imaging and Bone Scintigraphy for the
Diagnosis of Bone Metastases in Patients with Lung Cancer Which One is the Best? - a Meta-analysis (Structured
abstract)

Centre for Reviews and Dissemination

criginal Authords): Lio T, ¥u Y, ¥uwy, Bai ¥R, yan Wl and Yang HL
Clinical Oncalogy, 2011, 23(5), 250-358



Studies

PUbWEd.gﬂu

LS. Mational Library of Medicine
Mational Institutes of Health

« Key words:
— bone scintigraphy and lung cancer



PubMed

¥ K45 © bone scintigraphy and lung cancer

Clear all

Results: 7
Text clear @ Filters activated: Full text available, published in the last 5 years, Humans, Meta-Analysis,
availability

Abstract available
Free full text available

+ Full text available

Publication clear
dates
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Species clear

+ Humans

Article types clear

v Meta-Analysis

Fractice Guideline
Review

v Systematic Reviews
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Languages
English
more ...

Systematic Reviews Clear all

[ Meta-analysis: comparison of F-18 fluorodeoxyglucose-positron emission
1. tomography and bone scintigraphy in the detection of bone metasiasis in patients
with lung cancer.

Chang MC, Chen JH, Liang JA, Lin CC, Yang KT, Cheng KY, Yeh JJ, Kao CH.
Acad Radiol. 2012 Mar;19{3):349-57. Epub 2011 Dec 14. Review.

PMID: 22173321 [FubMed - indexed for MEDLIME]

Related citations

[]A meta-analysis of "*FDG-PET-CT. "*FDG-PET. MRI and bone scintigraphy for
2. diagnosis of bone metastases in patients with lung cancer.

Qu X, Huang X, Yan W, Wu L, Dai K.

Eur J Radiol. 2012 May,81(5)x1007-15. Epub 2011 Feb 26. Review.
PMID: 21354739 [FubMed - indexed for MEDLIME]

Felated citations

[ 1Fluorine-18 deoxyglucose positron emission tomography. magnetic resonance

3. imaging and bone scintigraphy for the diagnosis of bone meiastases in patients
with lung cancer: which one is the best?--a meta-analysis.

Liu T, Xu JY, Xu W, Bai YR, Yan WL, Yang HL.

Clin Oncol (R Coll Radiol). 2011 Jun;23(5)350-8. Epub 2010 Now 20.
FMID: 21094027 [PubMed - indexed for MEDLIME]

Felated citations
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| evel of evidence

Oxford Centre for Evidence-Based Medicine 2011 Levels of Evidence

Question

Step 1
(Level 1*)

Step 2
(Level 2*)

Step 3
[Level 3*)

Step 4
{Level 4*)

Step 5 (Level 5)

problem?

How common is the

lLocal and current random sample
SUrveys (or Censuses)

Systematic review of surveys
that allow matching to local
circumstances**

Local non-random sample**

Case-series**

n/a

Is this diagnostic or

Systematic review

ndividual cross sectional

Mon-consecutive studies, or studies without

Case-control studies, or

Mechanism-based

we do not add a

of inception cohort studies

control studies, or poor

monitoring test of cross sectional studies with tudies with consistently consistently applied reference standards** ‘poor or non-independent reasoning
laccurate? consistently applied reference pplied reference standard and reference standard**

(Diagnosis) standard and blinding linding

What will happen if [Systematic review Inception cohort studies Cohort study or control arm of randomized trial* (Case-series or case- nfa

intervention help?
(Treatment Benefits)

of randomized trials or n-of-1 trials

or observational study with
dramatic effect

Estudy**

studies, or historically
controlled studies®*

therapy? quality prognostic cohort
(Prognosis) study**
Does this Systematic review Randomized trial Mon-randomized controlled cohort/follow-up Case-series, case-control Mechanism-based

reasoning

‘What are the
COMMON harms?
(Treatment Harms)

Systematic review of randomized
trials, systematic review

of nested case-control studies, n-
of-1 trial with the patient you are
raising the question about, or
observational study with dramatic
effect

Individual randomized trial
or (exceptionally) observational
study with dramatic effect

MNon-randomized controlled cohort/follow-up
study {post-marketing surveillance) provided
there are sufficient numbers to rule out a
comman harm. (For long-term harms the
duration of follow-up must be sufficient. )**

harms?
[Treatment Harms)

What are the RARE

Systematic review of randomized
trials or n-of-1 trial

Randomized trial
or (exceptionally) observational
study with dramatic effect

ilCase-series, case-control,
or historically controlled
studies**

Mechanism-based
reasoning

Is this (early
detection) test
worthwhile?
(Screening)

Systematic review of randomized
trials

Randomized trial

Mon -randomized controlled cohaort/follow-up
istudy™*

Case-series, case-control,
ar historically controlled
studies*™

Mechanism-based
reasoning

* Level may be graded down on the basis of study quality, imprecision, indirectness (study PICO does not match questions PICO), because of inconsistency between
studies, or because the absolute effect size is very small; Level may be graded up if there is a large or very large effect size.

** Ag always, a systematic review is generally better than an individual study.

How to cite the Levels of Evidence Table
OCEBM Levels of Evidence Working Group*. "The Oxford 2011 Levels of Evidence”.
Oxford Centre for Evidence-Based Medicine. http://www.cebm. net/index.aspx?o=5653

* DCEBM Table of Evidence Warking Group = Jeremy Howick, Tain Chalmers (James Lind Library), Paul Glasziou, Trish Greenhalgh, Carl Heneghan, Alessandro Liberati, Ivan Moschetti,
Bob Phillips, Hazel Thornton, Qlive Goddard and Mary Hodgkinson




Diagnostic Study Appraisal
Worksheet-1

European Journal of Radiology 81 (2012) 1007 -1015

Contents lists available at ScienceDirect

RADIOLOGY

European Journal of Radiology J ‘

= journal homepage: www.elsevier.com/locatefejrad

A meta-analysis of 18FDG-PET-CT, '8FDG-PET, MRI and bone scintigraphy for
diagnosis of bone metastases in patients with lung cancer

Xinhua Qu#P, Xiaolu Huang¢, Weili Yan49, Lianming Wu¢, Kerong Dai?.?-*

1 Shanghai Key Laboratory of Orthopaedic Implant, Department of Orthopaedics, Shanghai Ninth People’s Hospital, Shanghai Jigotong University School of Medicine, 639 Zhizaoju
Road, Shanghai 200011, PR China

b Engineering Research Center of Digital Medicine, Ministry of Education, PRC, 1954 Huashan Road. Shanghai 2000320, PR China

© Department of Plastic and Reconstructive Surgery, Shanghai Ninth People’s Hospital, Shanghai Jiao Tong University School of Medicine, 639 Zhizaoju Road, Shanghai 200011, PR
China

8 Department of Nuclear Medicine, Renji Hospital, Shanghai Jiao Tong University School of Medicine, 1630 Dongfang Road, Shanghai 2001 27, PR China

® Department of Radiology, Renji Hospital, Shanghai fiao Tong University School of Medicine, 1630 Dongfang Road, Shanghai 20801 27, PR China



Step 1: Are the results of the study valid?

Was the diagnostic test evaluated in a Representative spectrum of patients (like
those in whom it would be used in practice)?

What is best?

Where do I find the infermation?

It is ideal if the diagnostic test is applied to the full
spectrum of patients - those with mild, severe, early and
|late cases of the target disorder. It is also best if the
patients are randomly selected or consecutive admissions
so that selection bias is minimized.

The Methods section should tell you how patients were
enrolled and whether they were randomly selected or
consecutive admissions. It should also tell you where
patients came from and whether they are likely to be
representative of the patients in whom the fest is fo be
used.

This paper: YesT  NoI  Unclear

Comment:

sevaluate patients with suspected or previously diagnosed bone metastasis form

lung cancer
*Patients enrollment: Consecutive or ND




Was the reference standard applied regardless of the index test result?

What is best? Where do I find the information?
Ideally both the index test and the reference standard The Methods section should indicate whether or not the
should be carried out on all patients in the study. In reference standard was applied to all patients or if an

some situations where the reference standard i1s invasive | alternative reference standard (e_g., follow-up) was applied
or expensive there may be reservations about subjecting | to those who tested negative on the index test.

patients with a negative index test result (and thus a low
probability of disease) to the reference standard. An
alternative reference standard is to follow-up people for
an appropriate penod of time (dependent on disease In
question) to see If they are truly negative.

This paper: Yes Ne T Unelear O

Comment:

In order to be included in our analysis, articles had to meet the following qualifications: (a) use
18FDG-PET-CT, 18FDG-PET, MRI and BS to evaluate patients with suspected or previously
diagnosed bone metastasis form lung cancer

(b) have used histopathological analysis and/or close clinical follow-up for at least 3 months as
the reference standard

(c) have presented sufficient data to allow us to calculate the true positive (TP), false negative
(FN), false positive (FP) and true negative (TN) values for per-patient or per-lesion statistics
using each imaging modality

(d) include 10 or more patients.

The reasons for study exclusion after reviewing the full article were as follows:

The authors of the study did not use histopathology analysis and/or close clinical

and imaging follow-up for at least 3 months as the reference standard




Tabde 1

Main characteTistics of the included shdies.

Author Year of Country Patients Male per- Mean age Moninvasive  Study design Patients Histopathology — Reference standard Readers Prewalences
publication [Lesions} rentage(¥)  (range) moalities enraliment blindedto (X}
number resuits of
refierence
tests?

BuryT[13] 1998 Beigium 110 BEA 655 BS/PET ND Consecutive MSCLC Histopathological ves 19,1

analysis, CT, ML clase

chinical 2nd imaging

fodlow-up for at least 9

manihs
Earnest F 1020 usA =112} 758 7.2 (4B-B0) ES/MRI Prospective MDD MSCLC Histopathological ves 172
A 14 analysis, andjar

follow-1up CT or ME

data for at least 12

manths
Hiia TC 2002 Chinese £8(138) 581 NID{37-47) BSPET NI MDD MECLC Operative histopathologicabo NI
[15] Taipei nndings or clinical

follow-up longer than

1year by additional

imaging
Gayed | 2003 UsA E2(100) 4437 ERELT BS/PET Retrospective WD MECLCSCLD CT.MRL closeclinical MO 12.4
[16] and BAC and imaging foflow-up
Cheran Sk 2004 UsA 257 SHE 64.1{3B-80) BSPET Retrospective  Consecutive MSCLCSCLC, Bone hinpsy,close MO ]
[17] PCASCand BAC  clinical and imaging

rodlow-Lp
Ebert W 2004 Germany 138 100 63.6(40-B0) B D MDD MSCLC and Histopathalogical MO 55
[18] SCLC examination and plain

radiography andjor CT
Schirrmeister 2004 Germany 100 71 64 5(40-81) B Prospective Consecutive MECLC MR, PET/CT, clinical ¥es 71
H 3] and imaging foflow-up

for at lesst 18 months
Erturans 2005 Turkey 125 ERE 61{34-70) B Retrospective MDD MSCLC Clinical factors, MR, MD 215
[19] pathologic

confirmation
Fischer BM 2007 Denmark 29 ElD E{44-T7) PEPET-CT| Prospective Consecutive SCLC Histopathological ves M5
[20] analysis, CT, MRL close

clinical and imaging

rodlow-Lp
Ohno ¥ 2007 Japzn o0y 153} 533 6B{15-E3) PET] MR Prospective Consecutive MSCLC and Results of standard MD D
[21] SCLC imaging, pathoagical

Examinatiars,

CT-muided or surgical

hinpsies, and fallow-up

examinations for mare

than 20 moaths
Ursavzs A 2007 Turkey 106 B40 ND B Retrospective MDD MSCLC MRI and/or bopsy, MD 711
[22] chose clinical and

imaging follow-up
Hewner T 2009 Germany 109 506 57{20- B2} MRIPET-CT| ND Consecutive MSCLC Radiglogical and MD 10,1
[23] chinical follaw-op
Kriiger & 2000 Germamy 58 MO 18 BSPET-CT | Retrospective WD MECLC Radiabagical and ¥es ]
[24] chinical follaw-op




Table 1 (Continued)

Author Year of Country Fatients Male per- Mean age Moninvasive Study desizn Patients Histopathology  Reference standard Readers Prevalence?
publication (Lesions) centage (%) (range) maodalities enroll ment blinded to (&)
number results of
reference
lests?
Min W 2009 Kaorea 182 747 G1.8+10.4 BS| PET-CT Retros pective ND NSCLC and Histopathological MO 16.5
[25] SCLC analysis, CT, MRL, close
clinical and imaging
Follonvwe-up
Song [W 2008 Korea 1000 715 G5(1 8- BS/PET-CT Retr ospective ND NSCLC Bone bi opsy, CT, MRI, No 105
[26] clinical and imaging
Follow-up
TakenakaD 2009 Japan 115(1025) GO.6G 72 BS/MRI/PET-CT | Prospective Consecutive NSCALC Pathalogical Yes 217
127] examinations, clinical
and imaging follow-up
for at least 12 months
Liu M [28] 2010 China I62(820) B4.6 56.0(17-85) PET/PET-CT Retrospective Consecutive MSCLC Hisllnp_athnlngcal Yies MD
analysis,

CT,MRIBS,close clinical
and imaging follow-up
for at least @months




Was there an independent, blind comparison between the index test and an
appropriate reference (‘gold') standard of diagnosis?

What is best?

Where do I find the information?

There are two issues here. First the reference standard
should be appropriate - as close to the "truth’ as
possible. Sometimes there may not be a single reference
test that is suitable and a combination of tests may be
used to indicate the presence of disease.

Second, the reference standard and the index test being
assessed should be applied to each patient
independently and blindly. Those who interpreted the
results of one test should not be aware of the results of
the other test.

The Methods section should have a description of the
reference standard used and if you are unsure of whether
or not this Is an appropriate reference standard you may
need to do some background searching in the area.

The Methods section should also describe who conducted
the two tests and whether each was conducted
independently and blinded to the results of the other.

This paper: Yes Ne T Unelear O

Comment:
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Main characteTistics of the included shdies.

Author Year of Country Patients Male per- Mean age Moninvasive  Study design Patients Histopathology — Reference standard Readers Prewalences
publication [Lesions} rentage(¥)  (range) moalities enraliment blindedto  |[%)
number resuits of
refierence
tests?

BuryT[13] 1998 Beigium 110 BEA 655 BSPET ND Consecutive MSCLC Histopathological ves 19,1

analysis, CT, ML clase

chinical 2nd imaging

fodlow-up for at least 9
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Earnest F 1020 usA =112} 758 7.2 (4B-B0) ES/MRI Prospective MDD MSCLC Histopathological ves 172
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follow-1up CT or ME

data for at least 12
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[15] Taipei nndings or clinical

follow-up longer than

1year by additional

imaging
Gayed | 2003 UsA E2(100) 4437 ERELT BS/PET Retrospective WD MECLCSCLD CT. MR close clinical | MO 12.4
[16] and BAC and imaging foflow-up
Cheran Sk 2004 UsA 257 SHE 64.1{3B-80) BSPET Retrospective  Consecutive MSCLCSCLC, Bone hinpsy,close MO ]
[17] PCASCand BAC  clinical and imaging

rodlow-Lp
Ebert W 2004 Germany 138 100 63.6(40-B0) B D MDD MSCLC and Histopathalogical MO 55
[18] SCLC examination and plain

radiography andjor CT
Schirrmeister 2004 Germany 100 71 64 5(40-81) B Prospective Consecutive MECLC MR, PET/CT, clinical ¥es 71
H 3] and imaging foflow-up

for at lesst 18 months
Erturans 2005 Turkey 125 ERE 61{34-70) B Retrospective MDD MSCLC Clinical factors, MR, MD 215
[19] pathologic

confirmation
Fischer BM 2007 Denmark 29 ElD E{44-T7) PEJPET-CT  Prospective Consecutive SCLC Histopathological ves M5
[20] analysis, CT, MRL close

clinical and imaging

rodlow-Lp
Ohno ¥ 2007 Japzn o0y 153} 533 6B{15-E3) PET] MR Prospective Consecutive MSCLC and Results of standard MD D
[21] SCLC imaging, pathoagical

Examinatiars,

CT-muided or surgical

hinpsies, and fallow-up

examinations for mare

than 20 moaths
Ursavzs A 2007 Turkey 106 B40 ND B Retrospective MDD MSCLC MRI and/or bopsy, MD 711
[22] chose clinical and

imaging follow-up
Hewner T 2009 Germany 109 506 57{20- B2} MRIPET-CT ND Consecutive MSCLC Radiglogical and MD 10,1
[23] chinical follaw-op
Kriiger & 2000 Germamy 58 MO 18 BSPET-CT  Retrmspective WD MECLC Radiabagical and ¥es ]
[24] chinical follaw-op




Table 1 (Continued)

Author Year of Country Fatients Male per- Mean age Moninvasive Study desizn Patients Histopathology  Reference standard Readers Prevalence?
publication (Lesions) centage (%) (range) maodalities enroll ment blinded to (&)
number results of
reference
lests?
Min W 2009 Kaorea 182 747 G1.8+10.4 BS| PET-CT Retros pective ND NSCLC and Histopathological MO 16.5
[25] SCLC analysis, CT, MRL, close
clinical and imaging
Follonvwe-up
Song [W 2008 Korea 1000 715 G5(1 8- BS/PET-CT Retr ospective ND NSCLC Bone bi opsy, CT, MRI, No 105
[26] clinical and imaging
Follow-up
TakenakaD 2009 Japan 115(1025) GO.6G 72 BS/MRI/PET-CT Prospective Consecutive NSCALC Pathalogical Yes 217
127] examinations, clinical
and imaging follow-up
for at least 12 months
Liu M [28] 2010 China I62(820) B4.6 56.0(17-85) PET/PET-CT Retrospective Consecutive MSCLC Hisllnp_athnlngcal Yies MD
analysis,

CT,MRIBS,close clinica
and imaging follow-up
for at least @months




Step 2: What were the results?

Are test characteristics presented?

There are two types of results commonly reported in diagnostic test studies. One concerns the accuracy of the test and
Is reflected in the sensitivity and specificity. The other concerns how the test performs in the population being tested and
is reflected in predictive values (also called post-test probabilities).

Results:

A total of 17 articles (9 18FDG-PET-CT studies, 9 18FDG-PET studies, 6 MRI
studies and 16 BS studies) that included 2940 patients who fulfilled all of the
inclusion criteria were considered for inclusion in the analysis.

*The pooled sensitivity for the detection of bone metastasis in lung cancer using
18FDGPET-CT, 18FDG-PET, MRI and BS were 0.92 (95% CI, 0.88-0.95), 0.87
(95% CI, 0.81-0.92), 0.77 (95% ClI, 0.65-0.87) and 0.86 (95% CI, 0.82—0.89),
respectively.

*The pooled specificity for the detection of bone metastasis from lung cancer using
18FDG-PET-CT, 18FDG-PET, MRI and BS were 0.98 (95% CI, 0.97-0.98),

*0.94 (95% ClI, 0.92-0.96), 0.92 (95% CI, 0.88-0.95), 0.88 (95% ClI, 0.86—0.89),
respectively.

*The pooled DORs estimates for 18FDG-PET-CT 449.17 were significantly higher
than for 18FDG-PET (118.25, P < 0.001), MRI (38.27, P < 0.001) and BS (63.37, P
< 0.001).

*The pooled sensitivity of BS was not correlated with the prevalence of bone
metastasis.




Step 3: Applicability of the results

Were the methods for performing the test described in sufficient detail to

permit replication?

What is best?

Where do I find the information?

The article should have sufficient description of the test to
allow its replication and also interpretation of the results.

The Methods section should describe the test in detail.

This paper: YesT No T  Unclear

Comment:

Conclusion:

The results showed that both 18FDG-PET-CT and 18FDG-PET were better
imaging methods for diagnosing bone metastasis from lung cancer than MRI and

BS.

18FDG-PET-CT has higher diagnostic value (sensitivity, specificity and DORS)
for diagnosing bone metastasis from lung cancer than any other imaging methods.
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Step 1: Are the results of the study valid?

Was the diagnostic test evaluated in a Representative spectrum of patients (like
those in whom it would be used in practice)?

What is best?

Where do I find the information?

It is ideal if the diagnostic fest 1s applied to the full
spectrum of patients - those with mild, severe, early and
late cases of the target disorder. It is also best if the
patients are randomly selected or consecutive admissions
so that selection bias is minimized.

The Methods section should tell you how patients were
enrolled and whether they were randomly selected or
consecutive admissions. [t should also tell you where
patients came from and whether they are likely o be
representative of the patients in whom the fest is to be
used.

This paper: Yes Nel Unclear O

Comment:

The inclusion criteria were as follows:

18FDG PET, MRI or 99mTc-MDP bone scintigraphy imaging was used to identify and
characterise bone metastases in patients with lung cancer




Table 1
Results of the distribution of study design characteristics in 34 studies

Queston Response

Yes No

1 Was the spectrum of patients representative of the patients who received the test in practice? 33 1
€re selection critenia clearly described? 29 )

3 Is the reference standard likely to help correctly classify the target condition? 25 5
4 Is the time between performance of reference standard and index test short enough? 34 0
5 Did the whole sample or a random selection of the sample receive verification by using a reference standard? 34 0
B Did patients undergo examination with the same reference standard regardless of the index test result? B 28
7 Was the reference standard performed independently of the index test? 34 0
8 Was the execution of the index test described in sufficient detail to permit replication of the test? 33 1
9 Was the execution of the reference standard described in sufficient detail to permit replication of the test? 32 2
10 Were the index test results interpreted without knowledge of the results of the reference standard? 34 0
11 Were the reference standard results interpreted without knowledge of the results of the index test? 1 33
12 Were the same clinical data available when test results were interpreted as would be available in practice? 34 0
13 Were uninterpretable and/or intermediate test results reported? 34 0
14 Were withdrawals from the study explained? 33 1

Data were the numbers of responses from the QUADAS tool. The numbers indicate how many articles were assigned a score of 'yes' or ‘no’.
The responses of 'no’ and ‘'unclear’ were summarised together as ‘'no’.



Was the reference standard applied regardless of the index test result?

What is best?

Where do I find the information?

Ideally both the index test and the reference standard
should be carried out on all patients in the study. In
some situations where the reference standard is invasive
or expensive there may be reservations about subjecting
patients with a negative index test result (and thus a low
probability of disease) to the reference standard. An
alternative reference standard is to follow-up people for
an appropriate penod of time (dependent on disease In
question) to see If they are truly negative.

The Methods section should indicate whether or not the
reference standard was applied to all patients or if an
alternative reference standard (e.g., follow-up) was applied
to those who tested negative on the index test.

This paper: Yes Ne T Unelear O

Comment:

The inclusion criteria were as follows:

(a) 18FDG PET, MRI or 99mTc-MDP bone scintigraphy imaging was used to identify
and characterise bone metastases in patients with lung cancer

(b) histopathological analysis and/or close clinical and imaging follow-up and/or
radiographic confirmation by multiple imaging modalities were used as the

reference standard




Table 1
Resulis of the distribution of study design characteristics in 34 studies

Question Response
Yes No
1 Was the spectrum of patents representative of the patients who received the test in practice? 33 1
2 Were selection criteria clearly described? at 5
3 Is the reference standard likely to help correctly classify the target condition? at 5
4 Is the time between performance of reference standard and index test short enough? 34 0
5 Did the whole sample or a random selection of the sample receive verification by using a reference standard? 34 0
G Did patients undergo examination with the same reference standard regardless of the index test result? G 28
7 Was the reference standard performed independently of the index test? 34 {]l
8 Was the execution of the index test described in sufficient detail to permit replication of the test? 33 1
9 Was the execution of the reference standard described in sufficient detail to permit replication of the test? 32 2
10 Were the index test results interpreted without knowledge of the results of the reference standard? 34 0
11 Were the reference standard results interpreted without knowledge of the results of the index test? 1 33
12 Were the same clinical data available when test results were interpreted as would be available in practice? 34 0
13 Were uninterpretable and/or intermediate test results reported? 34 0
14 Were withdrawals from the study explained? 33 1

Data were the numbers of responses from the QUADAS tool. The numbers indicate how many articles were assigned a score of ‘yes' or ‘no’.
The responses of 'no’ and 'unclear’ were summarised together as ‘no’.



Was there an independent, blind comparison between the index test and an
appropriate reference (‘gold') standard of diagnosis?

What is best?

Where do I find the information?

There are two issues here. First the reference standard
should be appropriate - as close to the "truth’ as
possible. Sometimes there may not be a single reference
test that is suitable and a combination of tests may be
used to indicate the presence of disease.

Second, the reference standard and the index test being
assessed should be applied to each patient
independently and blindly. Those who interpreted the
results of one test should not be aware of the results of
the other test.

The Methods section should have a description of the
reference standard used and if you are unsure of whether
or not this Is an appropriate reference standard you may
need to do some background searching in the area.

The Methods section should also describe who conducted
the two tests and whether each was conducted
independently and blinded to the results of the other.

This paper: Yes Ne T Unelear O

Comment:




Table 1
Resulis of the distribution of study design characteristics in 34 studies

Question Response

Yes No
1 Was the spectrum of patents representative of the patients who received the test in practice? 33 1
2 Were selection criteria clearly described? at 5
3 Is the reference standard likely to help correctly classify the target condition? at 5
4 Is the time between performance of reference standard and index test short enough? 34 0
5 Did the whole sample or a random selection of the sample receive verification by using a reference standard? 34 0
G Did patients undergo examination with the same reference standard regardless of the index test result? G 28
7 Was the reference standard performed independently of the index test? 34 0
8 Was the execution of the index test described in sufficient detail to permit replication of the test? 33 1
9 Was the execution of the reference standard described in sufficient detail to permit replication of the test? 32 2
10 Were the index test results interpreted without knowledge of the results of the reference standard? 34 0
11 Were the reference standard results interpreted without knowledge of the results of the index test? 1 33
12 Were the same clinical data available when test results were interpreted as would be available in practice? 34 0
13 Were uninterpretable and/or intermediate test results reported? 34 0
14 Were withdrawals from the study explained? 33 1

Data were the numbers of responses from the QUADAS tool. The numbers indicate how many articles were assigned a score of ‘yes' or ‘no’.
The responses of 'no’ and 'unclear’ were summarised together as ‘no’.

The interpretation of reference standard results without knowledge of the index
test results was also hard to carry out in practice, because not only did many
cases or lesions use ‘clinical and imaging follow-up and/or radiographic
confirmation by multiple imaging modalities’ as the reference standard, but also
because the choice for a treatment strategy strongly depends on the outcome of
the diagnosis.



Step 2: What were the results?

Are test characteristics presented?

There are two types of results commonly reported in diagnostic test studies. One concerns the accuracy of the test and
Is reflected in the sensitivity and specificity. The other concerns how the test performs in the population being tested and
Is reflected in predictive values (also called post-test probabilities)

Table 3

Summary estimates of sensitivity, specificity and diagnostic odds ratio (DOR) for positron emission tomography (PET), magnetic resonance
imaging (MRI) and bone scintigraphy and the results of the subgroup analysis of technique difference for non-small cell lung cancer

Modality and group Number of datasets  Sensitivity (%) Specificity (%) DOR *Q index

Per-patient

PET

Overall 8 91.9(88.8-94.3)7  96.8(96.0—-97.6)i 365.5(137.99-968.1)f 0933f

PET 3 87.5(81.4-922) 95.1(92.9-96.7) 149.0(60.4-367.6) 0902

PET/computed tomography 5 94.6(91.1-97.0)5 97.5(96.6—-98.3) 663.1(233.8—-1880.8)5 0948

58Ge for attenuation correction 3 03.6(39.1-96.6) 07.2(96.1-98.1) 397.0(91.1-1729.2) 0.942

Computed tomography for < 90.5(85.7-94.1) 96.1(94.5-97.4) 362.1(68.4-1915.6) 0921
attenuation correction

MRI 3 80.0(67.0-89.6)t 90.6(85.8-94.3) 53.8(8.3-347.5) 0903+

Bone scintigraphy 11 01.8(89.1-94.1 ) 63.8(65.8—-71.6)t 344(17.5-67.3) 0.857t

Per-lesion

PET 5 95.0(93.5-96.2)F 94.6(93.5-95.5) 431.9(99.2—-1898.8)¢ 09537

MRI 3 83.8(77.0-89.2) 96.3(95.3-97.1) 158.1(41.0-609.8) 0962}

Bone scintigraphy 4 71.566.9-7538)F 91.0(89.2-92. 71 9.0(0.5-169.37 0.7781

! The highest sensitivity, specificity, DOR or *Q index among PET, MRI and bone scintigraphy.
! The lowest sensitivity, specificity, DOR or *Q index among PET, MRI and bone scintigraphy.

¥ Significantly higher compared with PET.




e Conclusion:

— 18FDG PET: the best modality to detect bone
metastasis in patients with lung cancer, both on a per-
patient basis and a per-lesion basis;

— MRI: the highest specificity on a per-lesion basis.

— For the subgroup analysis of 18FDG PET,
PET/computed tomography was shown to be better
than PET

— no significant differences between using 68Ge and
computed tomography for attenuation correction on a
per-patient basis.



Step 3: Applicability of the results

Were the methods for performing the test described in sufficient detail to
permit replication?

What is best? Where do I find the information?

The article should have sufficient description of the testto | The Methods section should describe the test in detail.
allow its replication and also interpretation of the results.

This paper: Yes NoeT UnclearO

Comment:
Table 1
Resulis of the distribution of study design characteristics in 34 studies
Question Response
Yes No
1 Was the spectrum of patents representative of the patients who received the test in practice? 33 1
2 Were selection criteria clearly described? at 5
3 Is the reference standard likely to help correctly classify the target condition? at 5
4 Is the time between performance of reference standard and index test short enough? 34 0
5 Did the whole sample or a random selection of the sample receive verification by using a reference standard? 34 0
G Did patients undergo examination with the same reference standard regardless of the index test result? G 28
E Was the reference standard performed independently of the index test? 34 (U]
Was the execution of the index test described in sufficient detail to permit replication of the test? 33 1
9 Was the execution of the reference standard described in sufficient detail to permit replication of the test? 32 2
10 Were the index test results interpreted without knowledge of the results of the reference standard? 34 0
11 Were the reference standard results interpreted without knowledge of the results of the index test? 1 33
12 Were the same clinical data available when test results were interpreted as would be available in practice? 34 0
13 Were uninterpretable and/or intermediate test results reported? 34 0
14 Were withdrawals from the study explained? 33 1

Data were the numbers of responses from the QUADAS tool. The numbers indicate how many articles were assigned a score of ‘yes' or‘no'.
The responses of 'no’ and 'unclear’ were summarised together as ‘no’.
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Thank you for attention!
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