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e |dentification of challenges and gaps in current methods for\

comparative effectiveness of medical devices (MD)
e Development of a framework for comp. effectiveness of MD
e Interpret data from OS, administrative data, registries
e Influence of learning curves on clinical effect
e Methods of evidence synthesis

e Test Framework: Case studies
e Learning curves, administrative data = fEVAR case study

E e Fvidence synthesis methods (meta-analysis, of RCT+0S, effect
modification) = Total hip replacement (THR) case study

e Recommendations /

J
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Area  Resuts

Framing the
research question

What kind of
information is
required? Primary
research

Where to find
Information?
Tools for critical
appraisals

Consider MD intervention as complex interventions:
Multiple components, effect-modifying factors such as
user and context dependence. Definition of intervention
and comparators more demanding according to
incremental development. Use logic models.

Consider specific RCT study designs and analysis methods
dealing with surgeons’ and patients’ preferences,
incremental development, user dependence

Disease- or device-based high quality registries are
needed for safety and long-term effects, appropriate bias-
adjustment methods

No specific methods, existing methods should be applied

No specific tools, existing tools can be applied



area  Resus

Analyzing and  |n principle, no specific methods but some challenges lie in

synthesizing the details: application of evidence synthesis methods of

evidence framework on complex interventions to MD e. g.
considering learning curves, more OS data =2 e. g.
integration with cross-design meta-analysis)

Reporting and  |n principle, depending on the decision context, tools for
interpreting grading the body of evidence such as GRADE for clinical
guidelines can be applied

Heterogeneity and applicability more important to consider
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WP3 results fed into EUnetHTA JA2
WP7 SG3 methodological guideline

Guideline draft group: UMIT, IQWIiG, G-BA, Osteba

Guideline “Therapeutic medical devices”

About the website Disclaimer Copyrights Sitemap Follow us [intranet] My aceount

Q|

eunethta HOME ABOUT ACTIVITIES NEWS EVENTS OUTPUT COLLABORATIONS GETINVOLVED CONTACTUS

PUBLIC CONSULTATION OF THE DRAFT
MET!'!.L@G!GAL GUIDELINE “THERAPEUTIC

2015 | www.eunethta.eu

European network for Health Technology Assessment | JA2 2012-

NEWS

Publie consultation of the draft
methodological guideline “Therapeutic
medical devices”

The 5th pilot rapid assessment of WP5 JAz
Strand B on “Transcatheter implantable
devices for mitral valve repair in adults
with chronic mitral valve regurgitation” is
now available.

EUnetHTA expert workshops agendas

WP7 SG= Core protocol Pilot for AEG
auvailable
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Total Hip Replacement Case Study
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Life cycle of MD: Methodological aspects of technology
which is already established and evidence is not scarce

THR is an accepted clinically effective therapy to treat pain
and disability resulting from late stage arthritis of the hip

Incremental development: Evolving design
— bone fixation methods (e.g., cemented, cementless, hybrid)
— prosthesis femoral head size
— bearing surface articulations (e.g., metal, ceramic, polyethylene)

RCTs vs. registry studies vs. observational studies

Aim: To apply a method of bias modeling in evidence
synthesis that allows meta-analysis of RCT and observational
evidence adjusted for biases formally elicited from experts
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Bayesian hierarchical bias modelling framework
Aims: to ascertain and quantify potential sources of bias

ldentify target question & setting

2. ldentify eligible studies
3. Define idealised study (modified)
4. Identify biases: (modified)

e [Internal: Outcome, Attrition, Exposure, Confounding, Selection
e External: Timing, Outcome, Exposure, Population

5. Bias elicitation and total bias estimates (modified)
6. Naive meta-analysis

7. Bias-adjusted meta-analysis
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Treatment Effect

Population
Patients with end

stage hip arthritis
for whom non-
surgical
management has
failed

(applicable to UK)

)

2
________ B P
Intervention . Outcomes
Prototypical components MOd'fymg Factors

Cementless fixation
Discretionary components
Different materials used in
prosthesis (metal, ceramic,
polyethylene)

Femoral head size

Type of surgery

Comparator
Prototypical components

Cemented fixation
Discretionary components
Different materials used in
prosthesis (metal, ceramic,
polyethylene)

Femoral head size

Type of surgery .

Prognostic factors patients

Severity of disease
Co-morbidity: e. g. obesity
Age

Gender

Mobility

Effect modifiers

Compliance with co-therapy

Operator

Operator skills, experience
Institution

Level of care, volume of

interventions, infrastructure

Other care providers

(Impact FU duration)
Patient relevant
Beneficial / harmful
Pain

Function

Bone conservation
Revision
Health-related QoL
Mortality

Peri-, postprocedural
complications

Metal and other
degradation products
Surrogat
Radiological results
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Faulkner et al. 1998 (NICE HTA)
Fitzpatrick et al 1998 (NICE HTA)

Vale et al 2002 (NICE HTA)
Clarke et al2015 (NICE HTA)

RCTs N = 28*
Systematic reviews N = 5*

Methods th Technology
Assessm dical Device:
Ei e

Excluded:

Duplicates N =6

Wrong study design N = 2
No revision rate N =4

No events N =2

Not latest follow-up N =5
Non-EU registry N =3

RCTsN =7

Observational N = 5
Registries N =3
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We adapted the method of bias elicitation by Turner et al. 2009
due to practicability reasons

Bias elicitation with Bias elicitation with

Preparation of the methodologists™* orthopedic Dat lvsi
elicitation exercise (focus on internal surgeons (focus on ata analysis
Velllelis)) external validity)
Tools: Tools:
<> Abstract <> Abstract
<> Prefilled PICOS <> Prefilled PICOS
<> Prefilled Internal Bias-checklist <> Prefilled External Bias-checklist
(selection bias, performance bias, <~ (eligibility criteria, treatment setting,
detection bias, attrition bias...) treatment characteristics...)
<> Qualitative bias assessment tool <> Qualitative bias assessment tool
<> Quantitative bias assessment tool <> Quantitative bias assessment tool

’_ Methods for Health Technology E3 H . . e ° . . .
A/I€dt€CI_-I-I_AJ trialists, statisticians, epidemiologists 13




e We compared 4 different meta-analysis models:
(1) Frequentist FEM, (2) Frequentist REM,

(3) Bayesian REM, (4) Bayesian 3-level hierarchical model
including study type

e Stepwise analysis: RCTs only, RCTs+registries,
RCTs+registries+cohort studies

e Bias-adjusted vs. unadjusted

e Subgroup analyses and uni-/bivariate meta-regression to
explore heterogeneity/effect modification

e Sensitivity analysis of priors for Bayesian meta-analysis:
non-informative priors and weak-informative priors
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e Two workshops lasting about 3 hours

e 9and 11 experts attended the methodologists and clinicians
(orthopedic surgeons) workshops, respectively

e Each expert received (in random order) 6-8 studies to assess
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Tools for the elicitation meetings (methodologists)
Bias-adjusted treatment effect

StudyID RR (95%CI) Events/  Events/
Cemented Cementless

Corten 2011

o 157(1.08,229)  48/124 31/126

Your estimate

2 5 1 2 5
Cemented favoured Cementless favoured



Design and Study

Study type 1: RCTs
Angadi

Bjorgul

Corten

Kim

McCombe
Reigstad

VWykman

Subtotal (I-squared = 54.6%, p = 0.040) <,,':>

Study type 2: Registries

Hailer
Makela
Pennington

Study type 3: Cohorts

Clohisy
Hartofilakidis
Kim
Kruchans
Pospula

Subtotal (l-squared = 7.3%, p = 0.365) <IP

Heterogeneity between.aroups: p = 0.001

Relative Risk
(95% Cl)

0.80 (0.37, 1.75)
1.50 (0.67, 3.35)
1.53 (1.14, 2.05)
0.71 (0.36, 1.38)
0.33 (0.05, 2.00)

-

Subtotal (I-squared = 68.3%, p = 0.042) [+
1

i

1

> 0.60 (0.04, 9.33)
0.50 (0.15, 1.72)
0.98 (0.65, 1.48)

0.82 (0.72, 0.94)
0.87 (0.61, 1.24)
0.66 (0.53, 0.84)
0.78 (0.68, 0.90)

0.55 (0.04, 6.76)
0.80 (0.44, 1.44)
0.63 (0.15, 2.63)
0.78 (0.42, 1.46)

> 0.77 (0.08, 7.98)
0.77 (0.52, 1.15)

0.86 (0.72, 1.03) 100.00 Overall (I-squared £41.9% p)= 0.045)

Y%

Weight

4.49
4 .31
14.86
5.80
1.00
0.44
2.04
32.94

2111
12.74
17.21
51.06

0.53
6.96
1.55
6.34
0.61
16.00

Unadjusted RR Bias-adjusted RR
I I
- 3 &
! —— ——
> . B E—
<>
L ] L ]
—— ——
-
0
» }
——
— —
ol é,
Overall (I-squared ={ 64.2%) p = 0.000) 0 0.76 (0.63, 0.90) é
! |

I
.001

_ 1. 2 7
N
In favor of cemented In favor'of cementless <—

1

[
7

In favor of cemented In favor of cementless
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2.00

*
1.00 u -+-
0.50
1: REM RCT 2: REM RCT+0S 3: REM RCT+0S
unadjusted unadjusted adjusted
= | L 95%Cl 0.58 0.64 0.72
Hm RR 0.94 0.76 0.86
= UL 95%Cl 1.52 0.90 1.04
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Frequentist Unadjusted RRs Bias-Adjusted RRs
FEM* REM** FEM REM

in Meta-analysis RR (95%Cl) UB/LB RR (95%Cl) UB/LB RR (95%Cl) UB/LB RR (95%Cl) UB/LB
RCTs 1.12(0.86-1.45) 1.69  0.94(0.58-1.52)  2.62 1.21(0.96-1.54)  1.60 0.98(0.65-1.48) 2.28
2 54.8% 42.2%
RCTs and Registries 0.67(0.64-0.70) 1.09  0.78(0.65-0.95)  1.46 0.85(0.77-0.94)  1.22 0.88(0.70-1.11) 1.59
2 74.10% 62.00%
All 15 studies 0.67(0.64-0.70) 1.09  0.76(0.64-0.90)  1.41 0.85(0.77-0.94)  1.22 0.86(0.72-1.04) 1.44
2 64.2% 41.9%
sidize In RR (95%Crl) UB/LB RR (95%Crl) UB/LB
Meta-analysis
RCTs 0.90(0.37-1.71) 4.62 0.94(0.46-1.62) 3.52
Tau? 0.65 0.52
RCTs and Registries 0.80(0.55-1.17) 2.73 0.87(0.62-1.18) 1.90
Tau? 0.43 0.35
All 15 studies 0.77(0.58-1.03) 1.78 0.85(0.66-1.07) 1.62
Tau? 0.36 0.28
3-Level Hierarchical ** 0.74(0.16-3.71) 23.19 0.82(0.21-3.31) 15.76
Tau2 0.80 0.69

*FEM: Fixed-effect model. **REM: Random-effect model. *RR: relative risk, **Levels of study type: RCTs, registries and cohort studies.LB: Lower bound of 95%-Cl or Crl respectively; UB: Upper
bound of 95%-Cl or Crl respectively
TVICTUCUT T X [ e




Mean age above median [n=7]

Mean age below median [n=8]

Female proportion above median [n=7]
Female proportion below median [n=8]
Follow-up more than 10years [n=8]
Follow-up less than 10 years [n=7]

RCTs [n=7]
Registries [n=3]

Cohort Studies [n=5]

L Subgroup MA on age 3

_ Subgroup MAon gender

J\
L

| Subgroup MA on study duration <

g (.

Subgroup MA on studytype

4

+

-

Overall Pooled RR = 0.76 {0.64-0.90), 1= 64.16% ¢ ]~ Results of REM on 15 studies ‘[ Overall Pooled RR = 0.86(0.72-1.04), 1= 41.91% ¢

:
0

1
6

In favor of Cemented

L

|
0

In favor of Uncemented

JRnE———

2

1 T T 1
4 6 8 ]2

In favor of Cemented
4

In favor of Uncemented

ASR— |
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Baseline 3-level Hierarchical Bayesian

With uniform distributions

RR (95%Cl)

0.74 (0.16-3.71)

Sensitivity analysis on mean RR (95%Cl)

T-Distribution

0.74 (0.14 - 3.91)

Sensitivity analysis on variance RR (95%Cl)

Gamma Distribution

Inverse-Gamma Distribution
Half-Cauchy Distribution

0.73 (0.46 - 1.24)
0.75 (0.31 - 1.82)
0.73 (0.49 - 1.14)

Final Conference 2015, Nov 13t Milan
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We successfully adapted and applied a method of bias-adjusted
evidence synthesis based on expert elicitation

Quantifying bias is a conceptually & practically difficult task
(especially internal validity for methodologists)

Original analysis of observational studies should adjust for confoun-
ding to minimize need for post-hoc subjective bias adjustment

In our case, adding observ. studies strengthened body of evidence

— potentially overoptimistic effect estimates were reduced by bias-
adjustment from expert elicitation

With the adapted elicitation and analysis approach
— ("simple") frequentist approach of meta-analysis can be used
— Bayesian meta-analysis yielded similar effects (with greater uncertainty)

Feasibility-validity trade-off
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Small and not representative sample of experts reduces
generalizability of our results

Not all biases might have been captured (heterogeneity did
not fully disappear)

Insufficient reporting quality in original papers limits potential
to identify biases

Time-to-event data would have been more adequate outcome
measures, but were not available in published studies

Integration of individual patient data from registries may
allow for fitting empirical survival functions, = requires
individual data, is resource and time consuming, but possible
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 We derived a methodological compromise for bias-adjusted
meta-analysis between more sophisticated methods (validity)
and crude (unadjusted) evidence synthesis (oversimplification)
 This approach should be considered
— in the context of assessing the existence/direction/magnitude of bias

— if there are a priori reasons to assume bias

— if there is hesitancy in performing meta-analysis because of high
heterogeneity or differences in study design / methodological quality

— if single best estimate is needed, e.g., as input in cost-effectiveness analysis

e |f data from large registries are available to be included in the
evidence synthesis in HTA, bias-adjustment based on expert
elicitation should be considered as one scenario within the
sensitivity analyses
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