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Level of justification

3 levels of justification
. ICRP report 73 (1996)

Level 3
Individual justification

Level 2
Generic justification

Level 1
General justification



Level 1: general justification

* In general: is medical radiation exposure appropriate?

(E*i—%*%”', CT, —'.E-AI, %‘2—;%*%" XN=2E AR S)o| FEeIt?
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Level 2: generic justification

« A particular radiological medical procedure for patients with a given

clinical condition

* (referral) guideline
(Hedg, CT, BAL RUEE, X228 WA )0

g
N
)
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Level 3: individual justification

- Judge to do better to a particular patient- “personalized medicine”

« Assigned to individual professionals involved in the patients’ care

« Guidelines: helpful decision support tools

+ ex.) SYQ| /X7t =20} ZE 2t U0 CTRE ot HiHES AlbsH

Of o= 4%
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International Conference on

» Bonn Call for Action (2012) EABTon o ol Sl sl
- Xl T X[2F fet | il e

0|S0| £aliEict Ickn 75
— £0| =t SHA| unnecessary
examO| HHet7|?
 Appropriately prescribed
» “Do the right procedure”
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Reasons for unnecessary imaging

01. Reasons for unnecessary imaging

02. Low confidence of clinical (non-imaging) diagnosis
03. Consumer (patient) demand

04. Self-referral, opportunistic screening

05. Lack of communication between doctors

06. Defensive medicine
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Effect of justification

" Before guideline
W after guideline

« Justification: “all or nothing”

* Reduce unnecessary exposure

4=
+ Aresearch by RCR (1993)
- number of referral reduced to
12.6%(average)
A B C D E F G

BMJ 1993;306:110—111

Total
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IAEA Safety Standards
T34 2xjoAe] e zn|=

W Radiation Protection and

. - Safety of Radiation Sources:
IZHATIOf Z3tEl WART A= BIEA| 4 : )

e e i . M_ International Basic

ofsta} ofAte} o=|o]Al7} XA et = X|F o Safety Standards

o|7{gt S HEE7t ZR8l)”
‘é%m&:). IAEA, Ing. OECD/NEA, PAHO, UNEP, WHO

W ®PL@IV9E
General Safety Requirements Part 3
“TAE W= JHlollA| BHEA] Z|cHolat /& 1O No. GSR Part 3
2|1 ZAte| H|SHEof| thel S&23| 22{0f St

Y 1IAEA

International Atomic Energy Agency
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Clinical imaging guidelines
= referral guidelines

01. A practical method for enhancing justification
Level 2 (and 3)

02. Background: evidence-based radiology (very objective)
Integrates the best available clinical evidence from systematic research

03. Indicate appropriate (radiologic) examinations
Decision-support tools

04. Radiation exposure level

X C:‘\g;\‘/ y



= .
¥

Evidence-based radiology

*Radiology version of EBM
- Specialized EBM

*Different point-~* -~ . ba
K//DQ ment of e\"den-ce\‘ @

Develop (espec;\a\ Ys
«nervention)

ctive judgement about imaging feature

02. Diverse protocols

K T | T -




Clinical imaging guidelines

The Royal College of Radiologists

= 19894 gt
= “Making the Best Use of a Department of Clinical Radiology”

= Adopted to many countries

American College of Radiology

= 19954 et
* To be used by the Agency for Healthcare Research and Quality (AHRQ)

/
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Development of CIG: UK

.............................................................................

_____________________________________________________________________________
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e e
) The Royal College of Radiolo

P Y Rcfer
. Level of evidence: Oxford centre of EBM ]

of clinical radiology
Version 7.0.2

______________________________________________________________________________

______________________________________________________________________________

..............................................................................

-+ Indicated, |
.« specialized investigation, ¢
« indicated only in specific circumstance,
» not indicated

______________________________________________________________________________
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Development of CIG: UK

Making the best use
I e e of clinical radiology

Guideline title
Colon cancer: diagnosis
Bibliographic source(s)

The Royal College of Radiologists. Colon cancer: diagnosis. In: iRefer: Making the best use of clinical radiology
[Internet]. London: The Royal College of Radiologists; 2012.

Guideline status

This is the current release of the guideline.
Scope

Clinical/diagnostic problem
Colon cancer: diagnosis
Guideline category
Diagnosis

Evaluation

Treatment

Clinical specialty

Radiology

Intended users

GPs, radiographers, other referring clinicians and healthcare professionals, specialist trainees, foundation doctors,
medical students, commissioners, radiologists

Guideline objective(s)

iRefer: Making the best use of clinical radiology collects, summarises, and updates the core clinical knowledge to
help clinicians, radiologists, radiographers and other healthcare professionals to determine the most appropriate
imaging procedures for a wide range of clinical problems. The guidelines also describe the scientific evidence
underlying the given recommendations.

Target population
Symptomatic patients with suspected colon cancer

"\, 4
«.z\;_‘\ﬁ
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Development of CIG: UK

Recommendations
Major recommendations
The levels of evidence [A-C] supporting the recommendations are defined at the end of the ‘Major Recommendations’
field.
Colonoscopy None Indicated Colonoscopy is the investigation of
A choice for younger patients and allows
(Al tissue diagnosis.
CT colonography m Indicated CT colonography is of comparable
A sensitivity to colonoscopy for detection
(Al of polyps and tumours. Where
available, it is used in some screening
programmes.
Barium enema m Indicated Barium enema is a less sensitive
B8 alternative investigation which is
(8] largely being replaced by colonoscopy
and CT colonography.

Related evidence

The RCR holds an archive of evidence on which the guidelines are based.
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Development of CIG: USA

_______________________________________________________________________

. 188 clinical conditions with over 908 |
- variants and over 1670 clinical scenarios

_______________________________________________________________________

.......................................................................

A22ONN The IPPAPRIIERIIN EMBND IINAG] LIBIY 308 RETINIOY
_______________________________________________________________________ [r—— Bov! wwwed = Feakim 154, v 134, dint Enphoer 9% »
£ Une B bt b b s wwe e AL iy bl e o ew o e
Dane Aci one” buts tugns by pared wnd dmn oud scpome g

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

- +1,2,3: usually not appropriate mmmm
' +4,56: may be appropriate '
-+ 7,8,9: usually appropriate

_______________________________________________________________________
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Development of CIG:

C' & htps//acsearch.acr.org/list *a @ o

.-\ Appropriateness Criteria &5

Date of g 1955

Laot revvew date: 2011
American College of Radiology
AL ACR Appropriateness Criteria*
Clinical Condition: Acute Chest Pain — Suspected Pulmonary Embolism
Panel Type Panet
anel Type nets m ‘ A
Select ALL Select ALL
Radiologic Procedure Rating Comments RRL*
s To exclude other causes of acute chest
Diagnostic X-ray chest 9 pain. Complementary 10 other 2
Breast examinations.
CTA chest with coatrast 9 Current standard of care for detecting PE. EEXE3
= - Tc-99m V/Q scan lung s 299
vidence
Breast Cancer Screening 8 Ratng Table Table US lower extremity with Doppler 7 l!chmx-:ynnepnvcndndaol o
i % Riogtae | 5.,. * B e CIR et wihcouat Wi C1 5 o o
a e lower extremities
Evaliation of the Symptomate Make Breast T | T BBy L searcn Ammwhomumnmm s l!suwmnh?ndc‘un
catheterization inconclusive, of if intervention is needed. 000
Findngs m‘;' 3 G If patient is unable to receive iodinated
MRA pulmonary astenies without and with 4 contrast, may be alternative to V/Q scan. o
P 8 4 N.rat-:‘:n -'l sm' contrast S«m“mrtpr:.m!nm
@y EM.
13 B “mhu MRA pulmonary arteries without contrast 3 ()
Cardiac US echocardiography transesophageal 2 1 ,' o Hxl lmm’h o
US echocardiography transthoracic resting 2 To w:‘:;' R‘;m! wmhnlum o
Acute Chest Pain — Suspected Aortic Dissection B e | 123 Usnally 15830y 749 Usaally sppropriate e
Narratve & Evidenc,
Acute Chest Pain — Suspocted Pulmonary Embolism Ratng Tavie 3 i Pregnant patient.
Acute Nonspecific Chest Pain — Low oC Antery Disease P DNoaES 2
Probabity of Coronary - Rang Table >3 Tavie Radiologic Procedure Rating Comments RRL®
Asymptomatic Patient at Risk for Coronary Artery Disease poomiated S G Bl X-ray chest 9 2
US lower extrenuty with Doppler 8 o
Chest Pain Suggestive of Acute Coronary Syndrome 13 lgrmantere gl 13 Fiecogias &l
CTA chest with contrast 7 o8
Naratve & Evidenc
Chroiic Chsét Peln— High Frouauiiny cf Ciranary Artiry Diseass RasngTue | 23 Teve Tc-99m V/Q scan lung 7 Veanlation done only if necessary. 209
Chromic Chest Paim — Low 10 intermediate Protebiity of Coronary Artery Narratve & -‘ Evidence Anenography pulmonary with night heart 4 Rarely indicated. For clarification or o000
Disease 28 Ratng Table *$ Table athetenization catheter-directed intervention.
Narratvo & Evidence CTA chest with coatrast with CT
Dyspoes — Suspected Cardiac Origin ) Raagresie | O3 T vesography lower extremities 3 224
videnc: May be used as a problem solver or if
Vaive Naeraty " R
ol umvv.a:n 2 swh : ?‘::N - tond Wit 3 intervention is planned. Concern for fetal o
10 contrast
Narratve & Ewdence Sxposiue 10 contpast
PERPNEe Cove! 9 RatgTeie | 3 Tk MRA pulmonary asteries without contrast 3 )
Oschamic Narratve & Evidence US echocardiography transesophageal 2 o
Cardomyopathy Already Exchaded) = Ratng Table Table
US echocardiography transthoracic resting 2 o
Namatve & vicence
Suspocted infective Endocarditis 3 aw','w. e} 5». o
L1y 458 b 749 Usually
= e Byl




Difference between 2 guidelines
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Diagnostic part: 11 system, 168 guidelines
~ (excluding radiologic oncology)

‘Based on the method developed by ACR:
~ category 1to 4

Grading of
recommendation

Less accessible (access after
purchase)

- Booklet, online, and application
-~ for mobile

Evidence tables are not opened

Accessibility

iRefer (UK)

‘Based on Oxford center for
- evidence based medicine: Ato C

- 4—grade system
Indicated

' Specialized investigation
Indicated only in specific
-~ circumstance

-Not indicated

ACR Appropriateness Criteria (USA)

- 9—degree systems

'1-3 usually not appropriate
- 4—6 may be appropriate
7-9 usually appropriate

'More accessible (open access via web for
free)

Online version

Evidence tables are opened
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Clinical Decision Support: USA

« Protecting Access to Medicare Act (PAMA):

— consult appropriate use criteria (AUC) prior to ordering advanced diagnostic
imaging services (ADIS)

« 2018.7~2019.12 : voluntarily
« 2020.1~ : AUC program begins with one year Educational & Operations
testing period

Be
PAMA AUC
Prepared ()
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Development of Radiologic Guideline:
Korea

Korean Society of Radiology (KSR)

Health Insurance Revi : :
= Sligcs VoW anc National Evidence— based Healthcare

COI la b (0) rati n g g rou DS AsseiiTgt(l-?'eR%ce of Collaborating Agency of Korea (NECA)

: 2 KSR High—Cost
Developers of guidelines Radiologic Examination

Guideline Committee

Clinical Practice
Guideline Committee

1 1 Guidelines for repeated Korean Clinical Imaging
G u Idel INEs CT examination Guidelines

Survey for actual condition and

Su rvey a nd audit demonstration project of

guideline for repeated imaging




o|2 WA FEsto)

Korean Clinical Imaging Guidelines 271

Home

‘ & CDSS

CLINICAL DECISION SUPPORT SYSTEM

Patient Information

Search by symptoms
Search by disease

Search by subspeciality
Grades of recommendation
Level of evidence

Radiation dose

| | About CDSS

Search by Department
& X
l"eac.lea'ra\:in neck Thyroid
00 @
Cardiovascular
X =)
o BreastO Abdomen
Genitourinary Musculoskeletal

Intervention Pediatric

Details

KQ 1. What is the appropriate imaging
test in adult patient with hemoptysis?
Recommendation 1-1. Chest X-ray is
recommended as an initial imaging test in
patients with hemoptysis

Grades of recommendation

*—o—0—90

Level of evidence
@ @ L 4 L
w m " 1
Radiation dose

Examination Chest X-ray



AHSHI: http://

cdss.or.kr M=
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Grades of recommendation

Meaning
EThis intervention (examination)
Recommen-  has enough evidence to
ded support desired effect, and
| therefore, is recommended.
This intervention (examination)
has intermediate to enough
level of evidence to support
desired effect.
provide intervention
| (examination) selectively, or for
specific individuals based on
expert's judgment.
This intervention (examination)
has enough evidence to
'support non-desired effect, and
¢ 'therefore, is not recommended
| (use of this examination is not
recommended).
'This intervention (examination)
dose not have enough evidence
to either support or reject
o effectiveness, and needs further
I recommen- rssch:
s | This intervention (examination)
has very low level of certainty
 for desired effect, and decision
based on recommendation
grading has no meaning.

A

(Conditional)
B Recommen-

Not

— Overall evidence level

Evidence Definition
Level
High Results are from appropriately designed
<I> experiments with low risk of bias
Moderate Results are from appropriately designed
<li> xperi 1ts with ir diate risk as bias
Low  Results are from inappropriately designed |
<lli> experiments, or risk of bias is high
Very low Results are from inappropriately designed
<Iv> experiments, or risk of bias is high
Radiation dose
RRL Examples
0 Ultrasonography, MRI
<1 Chest PA, plain radiography,
mammography
-5 VU, UGIS,
mSv low dose chest CT,

brain CT, brain CTA

>5~10  Routine Chest CT, Abdominal

CT,
Coronary CT
>10 3 phase dynamic CT
mSv (abdomen)

‘;; RS ;" oi‘ Il
3
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Implementation of CIG

01. Development of evidence-based guidelines
Too much effort and money

02. Accessibility for guidelines

Booklet, web, mobile. .. Partnership: communication
) ) Provider (radiologist, radiographer)
03. Implementation of radiology @ " e
“AF 0] AP Reprori@Pl herohvscenf
_ _ Consumer (patient)

oMy connictormieesl’ @3 @ e
Regulator (government)
Payer (R2IZ1ZE )

B\ 4



Hurdles for implementation

Difficulty on , Adaptation of
development of previously developed
evidence-based CIGs > g ClGs

Diversity of medical Limitation and = Information Technology:
circumference: solution : CDSS integrated by
system & resources ) EHR/EMR, CPOE
. to apply CIGs .

Conflict of interest ( Governance

among support & regulation
stakeholders for CIGs
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Adoption vs. Adaptation

Adoption Adaptation

UY MY & =Y
He uig ATiX o= oo Hig

[ -

(M= st 7 Bt 58)

¢ ¥ guidelinezt H| 3k |

O|2AZ/0| 28 o|RAZI O|BIHS
Hid5t MR7ts

[ 717t 7iol=2101S Z4A15to;
7S LET T, H Aol U=
ZIo1E21Q1Z 2
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Summary

Justification: all or nothing

« Effective to reduce unnecessary radiation exposure

Clinical Imaging Guidelines

+ Helpful to decide radiologic exam

» Very objective (evidence-based)

+ Adoption and adaptation

« Hurdle for implementation: diversity of medical circumstance and conflict of interest




