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Quantification of Mtb load in Tuberculosis to
guide prognosis and predictive monitoring

« Strong requirement for biomarker(s) to assist treatment
— Informing treatment of individual

« Useful in evaluating new therapies/regimens
— Speeding up analysis of outcome (smear —ve after 2 months)

« Quantitative assessment of microbial load investigated
— Smear positivity grading
— Colony forming units

I — Molecular quantification |
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Inter laboratory study to investigate

« The technical error of molecular quantification of Mtb
(independent of the patient)

« Quantitative reproducibility

— Methods (QPCR, Xpert MTB/RIF)
— Laboratories

« Potential role of EQA materials for quantification of Mtb
using molecular methods




Inter-laboratory comparison

- Materials sent to eight clinical laboratories (3 vials of each)

— Three perform gPCR
— Six perform Xpert RIF/MTB

* 8 Laboratories
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Measured fold difference between materials
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Fold difference between BCG/ASM & Total MTB Control

Measured fold difference between materials
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One way anova to
estimate within and
between laboratory
SD. Rough estimate of
precision

BCG/ASM
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Conclusions: Xpert MTB/RIF quantitation offers a new, standardized
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Direct Comparison of Xpert MTB/RIF Assay with Liquid and Solid
Mycobacterial Culture for Quantification of Early Bactericidal Activity
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Michael Hoelscher,2" Andreas H. Diacon,? on behalf of the Pan African Consortium for the Evaluation of Anti-tuberculosis Antibiotics

Culture-based methods are superior to PCR
for the quantification of early
antituberculosis treatment effects in sputum.

~Tor early bactericidal activity determination. Groups of 15 patients were treated with 6 different antituberculosis agents or regi-
mens. Patients collected sputum for 16 h overnight at baseline and at days 7 and 14 after treatment initiation. We determined the
sputum bacterial load by CFU counting (log CFU/ml sputum, reported as mean = standard deviation [SD]), time to culture posi-
tivity (TTP, in hours [mean % SD]) in liquid culture, and Xpert MTB/RIF cycle thresholds (Cy, n [mean % SD]). The ability to
discriminate treatment effects between groups was analyzed with one-way analysis of variance (ANOVA). All measurements
showed a decrease in bacterial load from mean baseline (log CFU, 5.72 = 1.00; TTP, 116.0 * 47.6; C;, 19.3 % 3.88) to day 7 (log
CFU , * L et = * .08 CFU, —0.55 = 1.24,
e C T Was not signi ficant l}r discriminativ € Group effects was found
with ay 7 and day ) ) 580, . ; F=4.135, P = 0.0024,
and F=7.277, P < 0.0001). C; was not significantly discriminative (F = 1.995, P = 0.091, and F = 1.203, P = 0.316, respectively).
Culture-based methods are superior to PCR for the quantification of early antituberculosis treatment effects in sputum.
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Summary

* Molecular quantification offers the potential for rapid
monitoring of bacterial load/viability that could increase
the pace of clinical trials

* However, our findings suggest more work is required to
understand the sources of technical and
biological/clinical noise

* Applying concepts of metrology (the science of
measurement) offers a route to better understand the
sources of error, improving the identification and
translation of such biomarkers



ERROR

Technical vs Biological error
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Technical
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Professor Marcus du Sautoy explores why we are driven to
measure and quantify the world around us and why we have

reduced the universe to just a handful of fundamental units
of measurement.
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Professor Marcus du Sautoy,

“up to the 1960s we could measure a distance to within an accuracy
of one millionth of a meter.
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Publishable Summary for 15HLTO07 AntiMicroResist
Novel materials and methods for the detection, traceable monitoring
and evaluation of antimicrobial resistance

Overview

In 2014 a World Health Organisation (WHQ) report stated that antimicrobial resistance (AMR) Is s0 serious,
that it threatens the achievements of modern medicine, and while new therapies to treat resistant pathogens
are needed, the diagnostic tools required to guide their application are equally lacking. This clinically
focussed project will apply innovative metrological concepts for developing quantitative higher order
methodologies and materials to support the improved application of diagnostic testing to the detection and

Anls.
management of AMR. o ittt o s s EMPIR H )

New molecular diagnostic interlab .huggett@surrey.ac.uk
study on MDR planned Autumn 2018
lim.huggett@Igcgroup.com
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