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THE CONFIDENCE PROFILE METHOD: A BAYESIAN METHOD
FOR ASSESSING HEALTH TECHNOLOGIES

DAVID M. EDDY
Duckee Uriversiiy, Prrham, North Caroffna
(Received Movember 1986; revisions received September 1987, February 1988; accepted April 1988)

The Confidence Proflle Method is a Bayesian method for adjusting and combining pitces of evidence 1o estimate
parameters, such as the effect of healih technologies on health outcomes. The information in each piece of evidence is
captured in a likelihood fanction that gives the likelihood of the observed results of the evidence as a function of possible
values of the parameter. A posterior distribution is cabeulated from Bayes formula as the prodoct of the likelibood
function and a prior distribution. Multiple picces of evidencs are incorporated by successive applications of Baves'
formula, Pieces of evidence ane adjusted for biasss to intemal o external validity by modeling the biases and deriving
*adjusied” likelihood funciions that incorporate the models. Likehlood Mimctions have been denved for ome-, two- and
multi-arm prospective stedics; 2 % 2, 2 X ; and matched case-control studies, and cross-sectbongl studics. Biascs that can
be incorporated in likelihood functions include crossover in controlled trials, ermor in measurement outcomes, paticnt
selection biases, differences in technologies, and dilferences in length of follow-up. Effect measures include differences of
rales, ratios of rates, and odds ratios. The clements of the method are ilustrated with an analysis of the effoct of a
thrombolytic agenl on the difference in probability of i-year survival afier a heart atiack.

he first step in the assessment of a health tech- tive, which leaves it wvulnerable to oversimpli-
nology is 1o evaluate the existing evidence to fication, errors in reasoning, wishful thinking,
estimate how the technology affects the magnitude or and self-interest,
nrnhahility of imnorant health outeomes—its hene- Thiz naner introdueces a Bavesian method for svn-
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* Multiple treatments meta-analysis

* Mixed treatment comparisons
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Treatment effect BC = Treatment effect AC = Treatment effect AB

Variance BC = variance AC + variance AB
12/10/2023 Mohammad Heidari, Ph.D in Epidemiology, Urmia University of Medical Sciences 13
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Placebo < \\ . Variance is -0.27 t0-0.03
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Indirect and mixed effects:

Indirect effect
Direct effect
Mixed effect

12/10/2023 Mohammad Heidari, Ph.D in Epidemiology, Urmia University of Medical Sciences 17
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Toothpaste

69
Mixed effect!
Placebo (13

Indirect SMD = -0.15 (0.0037)
Direct SMD = 0.04 (0.01)

Mixed SMD = -0.10(0.0027) Gel
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SIVIDDirect + SI\/IDIndirect

Var(SI\/ID Direct) Var(SMD Indirect)
1 1

_|_
Var(SMD Direct) Var(SMD Indirect)

Mixed SMD =

1
1 1

_|_
Var(SMD Direct) Var(SMD Indirect)

var(Mixed SMD) =
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Indirect treatment comparison Mixed treatment comparison

Open loop Closed loop
: : : Direct comparison : : : Direct comparison
= = * Indirectcomparison — — —=—— = |ndirect comparison
A B C A B C
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- Meta-analysis : a weighted regression with no covariates

- Network meta-analysis : a weighted regression with dummy
variables for the treatments

 You should take into account correlations in multi-arm trials

12/10/2023 Mohammad Heidari, Ph.D in Epidemiology, Urmia University of Medical Sciences 23



:OUS 0 (500 6T

Comparison: other vs 'DOX+RIF'

Treatment (Random Effects Model) OR 95%-Cl| P-score
CEF =5 0.04 [0.00; 0.82] 0.96
CIP = 0.07 [0.00; 1.51] 0.93
RIF — 0.26 [0.03; 2.46] 0.84
DOX+CIP = 0.37 [0.17; 0.82] 0.85
COT E 078 [0.13; 4.52] 0.66
COT+RIF - 0.86 [0.30; 2.47] 0.67
TRI+SUL . B 091 [0.42; 1.96] 0.65
DOX+RIF I 1.00 0.64
CIP+RIF —ia- 1.01 [0.40; 2.59] 0.61
DOX - 1.15 [0.53; 2.50] 0.57
OFL+RIF = 1.19 [0.70; 2.03] 0.56
TET+RIF =5 147 [0.11; 19.70] 0.49
DOX+RIF+AMI —|—=— 1.54 [0.53; 4.50] 047
DOX+COT T 165 [0.67; 4.08] 0.43
DOX+RIF+GEN B 205 [0.87; 4.85] 0.37
DOX+RIF+LEV — 218 [0.92; 5.20] 0.35
DOX+STR o= 265 [1.75 4.01] 0.28
STR+TET —— 3.88 [1.18; 12.75] 0.22
DOX+GEN —— 497 [1.93; 12.78] 0.17
DOX+STR+RIF —F—— 13863 [1.67;110.95] 0.10
STR+OFL+RIF =5 14.00 [0.42; 466.50] 0.15
DOX+STR+HYD | | | =5 | 36.84 [4.49; 301.99] 0.03
12/10/2023 001 01 1 10 100
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Heterogeneity in Direct Comparison..... (Cochrane Q & 12) .
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(Loop Specific & Cochrane Q for Total Network)
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Cochrane RoB 2.0 :Bias summary of
included Randomized Controlled Trials
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Random sequence generation (selection bias)

Allecation concealment (selection bias)

. . . 0Z0Z 12 19 Z enbyey

Blinding of parlicipants and personnel (performance bias)

Blinding of outcome assessment (detection blas)

[

Incomplete outcome data (altrition bias)

Selective reporting (reporting bias)
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NMA certainty in evidence

Flements of a [GRADE] Sof table

Probiotics compared to no probiotics in INFANTS for the prevention of allergies

Patient or population: INFANTS for the prevention of allergies
Setting: cutpatient

Intervention: probiotics

Comparison: no probiotics

Dutcomes Anticipated absolute effects” (95% IAEEUARAil= Ma of participants Certainty of
) (95% CI) (studies) the evidence
({GRADE)
Risk with no Risk with
probiotics probiotics
Asthma / wheezing - 126 per 1,000 RR 1.04 412 000
infants (76 to 206) (0.63 to 1.70} (3 RCTs) VERY LOW
121 1,000
follow up: range 6 to 24 per 2. a.b.c
months to
Adverse effects 676 per 1,000 RR 1.27 187 @000
follow up: range 6 to 24 532 per 1,000 (271 to 1,000) (0.51 to 3.18) (2 RCTs) VERY LOW
months to b.e.d

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group
fand its 95% Cl).

Cl: Confidence interval; RR: Risk ratio; SMD: Standardised mean differance

12/10/2023 Mohammad Heidari, Ph.D in Epidemiology, Urmia University of Medical Sciences
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PLOS ONE

PrOf. Dr- Georgia Sala nti & oPenacCess B PEER-REVIEWED

RESEARCH ARTICLE

Head of Research Group, Institute of Social and Preventive Medicine Graphical Tools for Network Meta-Analysis in STATA

(IS PM) Anna Chaimani, Julian P. T. Higgins, Dimitris Mavridis, Panagiota Spyridonos, Georgia Salanti

Published: October 3, 2013 « https://doi.org/10.1371/journal.pone. 0076654

- m ~
¥

Phone +41 31 684 33 21
Abstract Abstract

E'Mﬂil georgia_sa Ia nti@u nibe,ch Introduction Network meta-analysis synthesizes direct and indirect evidence in a network of trials that
Materials and Methods compare multiple interventions and has the potential to rank the competing treatments

according to the studied outcome. Despite its usefulness network meta-analysis is often

Results and Discussion criticized for its complexity and for being accessible only to researchers with strong statistical

Guido Schwarzer

Guido Schwarzer

PhD, Master of Statistics - Senior Researcher at Faculty of Medicine James R. Carpenter

Gerta Riicker

and Medical Center - University of Freiburg

Germany

Mohammad Heidari, Ph.D in
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CRSU Software Suite (http://www.nihrcrsu.org/guidance/apps/#d.en.581059)

e Metalnsight : https://crsu.shinyapps.io/metainsightc/

Apps for carrying out network meta-analysis

Owen, RK, Bradbury, N, Xin, Y, Cooper, N, Sutton, A. Metalnsight: An interactive web-based tool for analyzing,
interrogating, and visualizing network meta-analyses using R-shiny and netmeta. Res Syn

Meth. 2019; 1- 13. https://doi.org/10.1002/jrsm.1373

e MetaDTA : https://crsu.shinyapps.io/dta_ma/

App for carrying out diagnostic test accuracy meta-analysis

Freeman SC, Kerby CR, Patel A, Cooper NJ, Quinn T, Sutton AJ. Development of an interactive web-based tool to
conduct and interrogate meta-analysis of diagnostic test accuracy studies: MetaDTA. BMC Medical Research
Methodology 2019; 19: 81 https://doi.org/10.1186/s12874-019-0724-x

* Primers on diagnostic test evaluation methods: https://crsu.shinyapps.io/diagprimer/

& https://vigorous-hawking-f95f83.netlify.com/
Mohammad Heidari, Ph.D in

Epidemiology, Urmia University of
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