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What is it? Why is that useful?

 What is a critical appraisal of a scientific paper?

- It's a process used to identify the strengths and weaknesses of a
research article in order to assess the usefulness and validity of
research findings (Young & Solomon; Nature, 2009)

« Why critically appraise a scientific paper?

- You might use the outcomes of modelling! Same approach for
clinical trials and other studies

* What are the key things to bear in mind when reading a scientific
paper?

o An evaluation of the appropriateness of the study design for the research question and a careful
assessment of the key methodological features of this design.

o The suitability of the statistical methods used and their subsequent interpretation, potential conflicts of
interest and the relevance of the research to one's own practice. (Young & Solomon; Nature, 2009)
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negative TB

Boehme et al, NEJM 2010

Cumulative number of GeneXpert instrument modules and
Xpert MTB/RIF cartridges procured under concessional pricing

©
= | @ o o e I a@ o o o I a w & o ] <3
0 Jou3 o N xite
— A ey -.‘w Tarte praud by Vw0

As of 31 March 2014, 2 total of 2,341 GeneXpert instruments (comprising 12,103 modules) and 6,291 330
Xpert MTB/RF cartridges had been procured in the public sector in 104 of the 145 countries eligitile for
Concesional prch
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Automated real-time nucleic acid
amplification technology for rapid
and simultaneous detection of tuberculosis
and rifampicin resistance

Xpert MTB/RIF assay for the diagnosis

of pulmonary and extrapulmonary TB
in adults and children
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What's going to happen?
The “optimistic” view

* “The widespread introduction of new diagnostic
testing platforms will allow TB to be diagnosed
early and accurately”

* “Less advanced forms of TB will be diagnosed”
* “Treatment delays will be reduced”
» “Disease transmission will decrease™
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Xpert MTB/RIF implementation manual, WHO 2014



The long (anc

TB
Diagnostic
Centre

) TB TB
Treatment] Diagnostic Diagnostic
Medicine | Centre Centre

TB
Diagnostic
Positive ‘ Centre

TB
Diagnostic
Centre

TB
Diagnostic
Centre

Courtesy of Ivor Langley



Boehme et al, NEJM 20
MacPherson et al, Bull Wc

o e A A




The impact of new tuberculosis diagnostics on transmission:

why context matters
Hsien-Ho Lin,* David Dowdy,® Christopher Dye, Megan Murray® & Ted Cohen®

Objective To estimate the impact of new tuberculosis diagnostics on tuberculosis transmission given the complex contextual factors that
can lead 1o patient loss before diagnosis or treatment,

Methods An epidemic model of tuberculosis specifying discrete steps along the tuberculosis diagnostic pathway was constructed. The model
was calibrated to the epidemiology of tuberculosis and human immunodeficiency virus (HIV) infection in the United Republic of Tanzania
and was used 10 assess the impact of a new diagnostic tool with 70% sensitivity for smear-negative pulmonary tuberculosis. The influence
of contextual factors on the projected epidemic impact of the new diagnostic tool over the decade following introduction was explored.
Findings With the use of smear microscopy, the incidence of tuberculosis will dedline by an average of 3.94% per year. If the new tool is
added, incidence will decline by an annual 4.25%. This represents an absolute change of 0.31 percentage points (95% confidence intervat
0.04-0.42). However, the annual deciine in transmission with use of the new tool is less when existing strategies for the diagnosis of smear-
negative cases have high sensitivity and when symptomatic individuals delay in seeking care. Other influential contextual factors include
access 1o tuberculosis care, patient loss before diagnosis, initial patient default after diagnosis and treatment success rate.

Conclusion When implementing and scaling up the use of 3 new diagnostic 10ol, the operational context in which diagnosis and treatment
take place needs to be considered.

Bull World Health Organ 20
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Scenario I: Sputum smear

microscopy under the reference
case operational scenario

Scenario Il: New tool with 70%

sensitivity for smear —ve and 100%
for smear +ve replacing ss

Scenario lll: New tool + other
interventions to shorten patient

delay, increase access to care and
treatment success rate
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Assessment of the patient, health system, and population
effects of Xpert MTB/RIF and alternative diagnostics for
tuberculosis in Tanzania: an integrated modelling approach

Ivor Langley*, Hsien-Ho Lin®, Saidi Eqwaga, Basra Doulla, Chu-Chang Ku, Megan Murray, Ted Cohen, S Bertel Squire

Input (Operatuonal model) Output

Output . Input
Dynamic
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Langley et al, Lancet Globe



over 6 months
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