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Efficacy vs Effectiveness

e Efficacy

- intervention< 7SH & 1}, control =l
in practiceQj| Al =7
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Outcomes Research

Traditional Clinical Research

Efficacy

Mechanism of disease
Experimental

Biochemical & physiologic factors
Disease-centered
Provider-oriented

Inventing technology

Drugs and devices

Effectiveness

Impact of disease on the patient
Observational

Socioeconomic factors
Patient-/community-centered
Consumer-oriented

Assessing technology

Processes and delivery of care



OUTCOMES R in healthcare

Figure 1
A Potential Outcomes

AN

e 3 Dimensions

(Epstein, 1996) /

Discase Patient’s Cost
Progression “Health Status” /N
— Cl | N |C a | / \ / \ Direct Indirect
Sudden Hospital = Symptoms Functional
Death Admission Status
Survival Quality of Life
. : urviva
— Humanistic: QOL, 7 \ _________________________________ H . W
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Satisfaction Life Years | - -tyl
(QALYs) > | Analysis |
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A, Range of clinical outcomes associated with heart failure. B, Integration of multiple endpoints.

— Economic

[Spertus et al, 2002]



Comparative-effectiveness
research

*  Cost-effectiveness analysis
*  Cost-utility analysis

Systematic Review *  Cost-benefit analysis

of X2 Me M

A A
EEIl-g =

e Utility
. Patient-reported outcome
. Preference



Systematic Review & Meta-analysis
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Background, Cervical cancer

 Adenocarcinoma (AC) and adenosquamous
carcinoma (ASC) : relatively uncommon
histological subtypes

* Current NCCN guidelines — same management
SCC, AC, and ASC

* Prognostic role of ASC histology has not yet
peen determined

* [nconsistency : due to comparative rarity of
ASC




Cumulative Survival

Original Article

Gyngcologic and
Obstetric Invesﬁgation Gynecol Obstet Invest Received: June 25, 2013
DOI: 10.1159/000369387 Accepted after revision: October 28,2014

Published online: February 4, 2015

A Comparison of Adenosquamous
Carcinoma and Adenocarcinoma of the
Cervix after Radical Hysterectomy

Jung-Yun Lee? Chulmin LeeP Seo Kyung Hahn¢ Hee Seung Kim?
Hyun Hoon Chung?® Jae Weon Kim? Noh Hyun Park® Yong-Sang Song?
166 patients with ASC (n=38) and AC (n=128)

Underwent radical hysterectomy for stage IB1 to IIA cervical cancer
1998-2008 at SNUH

Recurrence-Free Survival

Recurrence-free survival and overall survival based on histologic type after radical
hysterectomy in early stage cervical cancer (IB-I1IA).
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Discussion

e Power/} 2 =39l negative study?

e Rare event outcomes — lack of statistical
power

e Literature review

e Systematic review and Meta-analysis
— Increased statistical power!



Human albumin administration in critically ill patient.
Cochrane Injuries Group. BMJ 1998

Hypoalbuminaemia

Bland et al” 4/14 113 a 1.7 3.71 (0.47 to 29.06)
Nilsson et al24 1/29 0/30 = 0.8 3.10 (0.13 to 73.15)
Brown et al1? 6/34 4/33 — 6.7 1.46 (0.45 10 4.70)
Foley et al™ 718 6/22 —— 8.9 1.43 (0.58 to 3.49)
Kanarek et al® 312 2112 —t— 3.3 1.50 (0.30 to 7.43)
Greenough etal’®  6/20 4/20 —to— 6.6 1.50 (0.50 to 4.52)
Golub et all3 12/116  6/103 8 10.5 1.78 (0.69 to 4.56)
Rubin et al2® 2/16 1/15 = 1.7 1.88 (0.19 10 18.60)
Subtotal 41/259  24/248 - 10.2 1.69 (1.07 to 2.67)

%2 =0.99 (df=7)



ORIGINAL STUDY

Prannncic nf Adanncaiiamaniic Carcinnma C anmnarad \ith

Study

Chen, 2012

Galic, 2012

Meng, 2011
Rudtanasudjatum, 2011
Yasuda, 2006

Lea, 2003

Farley, 2003

Alfen, 2001

Chen, 1998

Look, 1996
Shingletone, 1995
Harrison, 1993

Helm, 1993

Hopkins, 1988
Kilgore, 1988

Overall (I-squared = 0.0%, p = 0.672)

HR (95% CI)

1.26 (0.76, 2.10)
1.19 (0.98, 1.45)
1.36 (0.58, 3.21)
1.49 (0.47, 4.65)
1.20 (0.23, 6.35)
2.98 (0.53, 16.87)
2.32 (1.42,3.79)
1.54 (0.71, 3.34)
1.21 (0.64, 2.30)
1.76 (0.74, 4.23)
1.12 (0.88, 1.42)
1.08 (0.38, 3.06)
5.48 (0.63, 47.53)
1.34 (0.84, 2.10)
1.09 (0.52, 2.26)
1.27 (1.12, 1.43)

Weight (%)

5.73
38.58
2.02
1.13
0.54
0.49
6.14
2.47
3.62
1.95
25.86
1.36
0.32
7.05
2.74
100.00




Why meta-analysis?

* Originality?
* Not creative work?
 Statistical problem?
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Systematic review:

synthesis of best evidence for clinical decisions

What
« NAMEIHWHEZ AFESIY ==, LR AL S0 Ciot
overview

When
. CHQ _Q__T.LE|'— Ol AF A



SR & Meta-analysis

e Systematic review >> Meta-analysis
e Cf> narrative review

ISR 02
0I5t DIEIZA
IPD) ~__

7|Z0] O|20{Zl oM HAEl X2 e g .
£ MEotE 5352 OrO||:|o19f f$
= MOl ZHoEA Ol Q)| 2N =T g

ax
HAXMSHOE

- E 7 |'X| 7 |' 9)\% [systematic reviews)
L= review

loverview 2t & &

o] Ei=
[Lepy



Why systematic review & meta-analysis?

THE COCHRANE
COLLABORATION®



Corticosteroids
=0 & A CHAY no clear difference

QINIA | T I between the
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Summary of

conclusion?
Treatment beneficial

The Cochrane Collaboration logo shows how combining results reveal the
significance of treatment effects
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Two authors (J.-Y.L. and [1.J.) independently
screened the eligibility of all studies retrieved from the
databases based on predetermined selection criteria. A
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* Search Strategy for Systematic Reviews



oY
1z
rx
A

L= Sensitivel

|

WIS 2 PIco Y APQHO| QAR EE
#H 9|0, = & th=F EHO{(0; woman, women), Cf
£ EXIE AF&5t= tHO| (0]; behavior, behaviour), 0 20|
42 S Aot (0, feminism, feminist, feminine), 2F0{, 2f
Mt K zifzo 8% 4582 35 &4

= |
-

witM, &0 A S sh=X[2F ZAMAITIO A AFE &
subject headings 5! entry terms, indexing terms=< 11245}
EHEz

Mot AMO =2 =2|HALXHBoolean Operator) AND2}
OR= ArEol0 M=



0| 7}7

_|

<
ol
KK

O C| AT

o

e Core



MIAA G4

e Systematic and comprehensive searching

e KEY electronic databases: MEDLINE, Pubmed,
EMBASE, The Cochrane Controlled Trials Register

(CENTRAL)
e Databases

— International Pharmaceutical Abstract (IPA),

— Cumulative index to nursing and allied health
literature (CINAHL)

— BIOSIS, AMED, PsycINFO, Current contents, SIGLE, etc



MR A

* Reference list of relevant articles
* Personal contact with experts
 Recent conference abstracts
 Hand search of specialist journals

 Hand search Index Medicus for pre-1966
e Studies by pharmaceutical companies
 Lists of dissertation
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Reviewer’s comments

A major omission of this meta-analysis pertains to the detailed
description of the search algorithm. The authors (page 4) state that
"Our overall search strategy included terms for

diabetes (diabetes, diabetes mellitus, glucose), cancer (cancer,
carcinoma, neoplasm, tumor), outcomes (incidence, risk, ratio), and
study design (case-control, cohort, cohorts, population-based)"
without providing the exact boolean algorithm in the databases.
Indeed, they emphasize on the importance of their search approach
stating that "The main advantage of this study is the extensive
literature search using general keywords,

meaning that we were able to include studies that could otherwise
have been overlooked if specific terminology had been used to search
the databases." (page 11)

The provision of the exact algorithm will allow the substantiation of
the aforementioned allegation, as well as the reproducibility of the
meta-analysis, which seems indispensable.



1-1: Search strategy for MEDLINE

#1 "diabetes" [All fileds]

#2 "diabetes mellitus” [All fileds]
#3  “glucose” [All fileds]

#4  ((#1) OR #2) OR #3

#5 “cancer” [All fileds]

#6 “carcinoma” [All fileds]

#7 "neoplasm” [All fileds]

#8 "tumor” [All fileds]

#9 (((#5) OR #6) OR #7) OR #8
#10 "incidence” [All fileds]

#11 "risk” [All fileds]

#12 "ratio” [All fileds]

#13 ((#10) OR #11) OR #12
#14 "case-control” [All fileds]
#15 “cohort” [All fileds]

#16 "cohorts” [All fileds]

#17 "population-based” [All fileds]
#18 (((#14) OR #15) OR #16) OR #17

#19 (((#4) AND #9) AND #13) AND #18
Date of Search: Sep.30.2012. (1974-Sep.2012)

Result: 2656 articles found

1-2: Search strategy for EMBASE

#1 ‘'diabetes mellitus'/exp

#2 'glucose’/exp

#3 'diabetes' OR 'diabetes mellitus' OR
'glucose’

#4 #1 OR #2 OR #3

#5 'neoplasm'/exp

#6 'carcinoma'/exp

#7 ‘cancer' OR 'carcinoma' OR 'neoplasm' OR
"tumor’

#8 #5 OR #6 OR #7

#9 incidence'/exp

#10 'risk'/exp

#11 ‘incidence' OR 'risk’ OR 'ratio’

#12 #9 OR #10 OR #11

#13 ‘case-control' OR 'cohort' OR 'cohorts’ OR
'population-based’

#14 #4 AND #8 AND #12 AND #13

Date of Search: Sep.30.2012. (1979-Sep.2012)

Result: 4732 articles found

1-3: Search strategy for CENTRAL, The Cochrane Library

#1 “"diabetes":ti,ab,kw (Word variations have been searched)
#2 “"diabetes mellitus":ti,ab,kw (Word variations have been
searched)

#3  "glucose"ti,ab,kw (Word variations have been searched)
#4 #1 or #2 or #3

#5 "cancer"ti,ab,kw (Word variations have been searched)
#6 "carcinoma":ti,ab,kw (Word variations have been
searched)

#7 "neoplasm":ti,abkw (Word variations have been
searched)

#8 "tumor"ti,ab,kw (Word variations have been searched)
#9 #5 or #6 or #7 or #8

#10 "incidence":ti,ab,kw (Word variations have been
searched)

#11 "risk":ti,ab,kw (Word variations have been searched)
#12 "ratio":ti,ab,kw (Word variations have been searched)
#13 #10 or #11 or #12

#14 "case-control":ti,ab,kw (Word variations have been
searched)

#15 "cohort":ti,ab,kw (Word variations have been searched)
#16 "cohorts":ti,ab,kw (Word variations have been searched)
#17 "population-based":ti,abkw (Word variations have been
searched)

#18 #14 or #15 or #16 or #17

#19 #4 and #9 and #13 and #18

Limitations: Title, Abstract, Keywords
Date of Search: Sep.30.2012. (1979-Sep.2012)

Result: 54 articles found
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HAN 221473

Two authors (J.-Y.L. and 1.J.) independently
screened the eligibility of all studies retrieved from the
databases based on predetermined selection criteria. A
study was included in this meta-analysis if 1t met the fol-
lowing criteria: (1) the study design was based on case-
control or cohort studies; (2) the study evaluated the
association between diabetes and cancer risk and (3) rel-
ative risk (RR) in cohort studies or odds ratios (OR) in
case-control studies, and their 95% confidence intervals
(Cls) (or data to calculate them), were reported.

T S =Y

7442 Articles
identified in search
2656 from PubMed
4732 from EMBASE
54 from Cochrane library

6967 Studies excluded

4816 Studies excluded based on
E— screening of titles or

abstracts using selection criteria
2151 Duplicates

475 Potentially relevant articles
identified for further review

| 441 Studies excluded due to
not containing data about lung

z

34 Remaining articles

13 Studies excluded articles
8 Studies with SIR for outcome
1 Gestational DM
1 Mot reporting incidence
3 Shared an identical population
3 Studies included with Bibliographic search

34 Studies (24 manuscripts)
included in the meta-analysis

Fig. 1. Literature search for meta-analysis.
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Cost-effectiveness analysis
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Markov model

o AME M (Decision analysis)2| & =23 Ej

e M O|ArEf(transition state)@f =7| ™ =310
NYE[N =8 A= 2
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HT->HT 0.5 0.6
HT->Cx 0.3 0.2
HT->Ap2t 0.2 0.2
Cx-> Cx 0.5 0.6
Cx->AtL 0.5 0.4
Cx-> HT 0 0
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Markov Probability Analysis
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Cost-effectiveness analysis

One of the methods to identity the optimal treatment option
in a limited resources

Effectiveness: calculated as QALY (quality-adjusted life year)
ICER (incremental cost-effectiveness ratio)

ICER < $ 50,000 (usual WTP threshold) = cost-effective
strategy

New treatment

more costly
3 Maximum acceptable ICER
Existing treatment Nevy‘ﬁ’;eatment more
dominates eﬁéétive but more costly
oy Total osts 4- Total costs g New treatment 2 _, New treatment
= - - i e 77 more effective
Effectiveness 4 - Effectivenessg e eicotie
New treatment I,e§; New treatment
costly but Ies;effective dominates
New treatment

less costly



Cost-effective analysis

Systematic method of comparing two alternative programs by
measuring the cost & health outcomes (effectiveness)

— Incremental cost-effectiveness ratio (ICER) = Ac/Ae
Uncertainty of the true value of either Ac or At

The impact of uncertainty on an economic analysis
= Deterministic sensitivity analysis

= Probabilistic sensitivity analysis
» Cost-effectiveness acceptability curve (CEAC)

Valuable information to health care provider, policy maker, or
regulatory bodies for decision making
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Current practice patterns (KGOG survey)

55 yr female, Endometrioid histology, MRl MM<1/2 , CA-125<35, G1

2/3
Still LND <

KGOG, Korean Gynecologic Oncology Group
N=106 /218



Objective

* To evaluate the cost-effectiveness of a
selective LND strategy using a preoperative
prediction model compared to routine LND



Strategies

* Routine lymphadenectomy

. all patients underwent pelvic and paraaortic lymphadenectomy at the time
of hysterectomy

e Selective lymphadenectomy

. all patients underwent preoperative assessment using CA-125 and MRI.

Patients classified as low risk based on preoperative prediction model
underwent hysterectomy w/o lymphadenectomy.



Flow diagram

Selective LND

MRI, CA-125, Bx

Low risk No Low risk

LN mets(-) LN mets(+) LN mets(-) LN mets(+)
True negative False negative False positive True positive

L)

Stage IIIC, unstaged Stage IIIC, fully staged




Newly diagnosed
endometnal cancer

Decision tree

Strategy 1: Selective LND

True posttve: stage ITIC/TV, fully staged

Strategy 2: Routine LND

Nodal metastasis 10%.-" \0)
J< False negative: stage [IIC/TV, unstaged
P! N Outcome
. False positve: early stage
No nodal metastasis 90:_/? 0
. True negative: early stage
Reduce the morbidity {J
Nodal metastasis 109 stage [IIC/TV, fully staged
O 0
o
"/<Nn nodal metastasis 90%  early stage
o
O 0

S EIEIEITEI



Markov states

Cycle length: 1 year
Time horizon: 10 years
Discounting: 5%

Disease-free

Disease-free
ohede with
|Vmphedema

lymphedema

Cancer
survivor
without

lymphedema

Cancer
survivor with
|Vmphedema




Gynecologic Oncology 135 (2014) 518-524

journal homepage: www.elsevier.com/locate/ygyno

Contents lists available at ScienceDirect

Gynecologic Oncology

GYNECOLOGIC
ONCOLOGY

The cost-effectiveness of selective lymphadenectomy based on a

preoperative prediction model in patients with endometrial cancer:

Insights from the US and Korean healthcare systems
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Table 3
Results of cost-effectiveness analysis.
Country Strategy Cost Incremental Effectiveness Incremental Effectiveness Incremental Incremental
(US$) cost (US$) (YLS) effectiveness (QALY) effectiveness (QALY) C/E ratio (ICER)
(YLS)
Korea Selective LND $6454 —$625 6.9743 —0.0117 6.9091 0.0629 Dominant
Routine LND $7079 6.9860 6.8463
us Selective LND $23,995 —5$2324 6.9359 —0.0116 6.8711 0.0625 Dominant
Routine LND $26,318 6.9476 6.8086

Abbreviations: LND, lymphadenectomy; YLS, year of life saved; QALY, quality-adjusted life year; ICER, incremental cost-effectiveness ratio.
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* Gaps between RCT and clinical practice
* Prospective cohort study
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