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Diagnosis of extrapulmonary and Introduction

paedlatrlc tuberculosis * Part of the global efforts to control tuberculosis

(TB) include improving case detection, especially
in smear negative (HIV + children) a well as
enhancing the diagnosis of multi-drug resistant
TB (MDR-TB)

Molecular diagnostics paves the way for rapid
sensitive testing platforms compared to
conventional culture

* Xpert MTB/Rif (Cepheid) assay has
revolutionized testing for TB and has been
endorsed by the WHO to be used as screening for
TB suspects

AW Dreyer
Centre for Tuberculosis
NICD

© Randy Glasbergen / glasbergen.com

Extrapulmonary tuberculosis

e —

“This prescription won’t make you feel better
but it will stop your whining and make
everyone else feel better.”

[
EPTB Vadwai et al. J Clin Microbiol 2011, 40(7):2540 - 2545

ture and Xpert methods with respet to

* Worldwide: 25% of all TB (even higher in HIV and
paediatrics)

 Limited diagnostics tests
— No gold standard = e
— Culture based methods not adequate  Low numbers especially for CSF
— No standardized processing e.g. concentration

* Composite reference standard is often used
(radiological and histological evidence)

¢ Sample collection: invasive procedures * Pooled sensitivity smear neg 64%, smear pos

96% and specificity 99.6%
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* Low culture sensitivity (many patients on anti-
TB therapy, decontamination methods)
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Rapid Molecular Detection of Extrapulmonary Tuberculosis by the
~ I v TABLE 1. Comparison of Xpert assay with culture method results for detection of MTBC
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Systematic review and meta-analysis

* Assess the accuracy of Xpert for the detection

Xpert MTB/RIF assay for the diagnosis of extrapulmonary TB

of extrapulmonary tuberculosis: a * Searched multiple databases to October 2013
systematic review and meta-analysis

* Culture and a composite reference standard
Claudia M. Denkinger'?, Samuel G. Schumacher?, Catharina C. Boehme®,

Nandini Dendukuri®*, Madhukar Pai** and Karen R. Steingart® (CRS)

* Grouped data by sample type
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WHO Policy update in 2013

Automated real-time nucleic acid
amplification technology for rapid
and simultaneous detection of tuberculosis
and rifampicin resistance:

Table 1. Meta-analysis of the sensitivity and specificity of Xpert MTB/RIF in diagnosing extrapulmonary
TB and rifampicin resistance in adults and children compared against culture as a reference
standard as well as against a composite reference standard, by type of extrapulmonary

* 59% in high burden settings

Xpert MTB/RIF assay for the diagnosis
of pulmonary and extrapulmonary TB
in adults and children

» 22 studies (7 unpublished), 5922 samples

specimen
) Median (%) pooled Median (%) pooled
G i sensitivity specificity
(No. of studies, No. of samples) (pooled 95% Crl] _ (pooled 95% Crl)
Xpert MTB/RIF compared agains!  84.9 02.5
culiure 72-92) 180-97)
lymph node fissue (14 studies, 849 samples)
ond aspirate Xpert MTB/RIF compared againsl 837 992
a composile reference siandard  (74-90) 188-100)
(5 studies, 1 unpublished)
Xpert MTB/RIF compared againsl 79,5 986
culiure 162-90) 196-100)
Cerebrospinal fluid (16 studies, 709 samples)
Xpert MTB/RIF compared against ~ 55.5 98.8
a composite reference standard (51-81) (95-100)

(6 studies, 512 samples)

samples (12 studies, 699 samples)

Xpert MTB/RIF compared against ~ 43.7 98.1
culture (25-65) (©5-99)
Pleural flid (17 studies, 1385 samples)
erar it Xpert MTB/RIF compared against 17 99.9
a composite reference standard (8-34) (94-100)
(7 studies, 698 samples)

) Xpert MTB/RIF compared against ~ 83.8 8.1
Costic '“Vfge culture 66-93) (92-100)
and aspirale (12 studies, 1258 samples)

i Xpert MTB/RIF compared against ~ 81.2 98.1
Otver fssue culture 68-90) (87-100)

Box 2. Using Xpert MTB/RIF to diagnose extrapulmonary TB and rifampicin resistance in adults

and children

These recommendations should be read in conjunction with the remarks in section 5.2

* Xpert MTB/RIF should be used in preference to conventional microscopy and culture as the
initial diagnostic test for CSF specimens from patients suspected of having TB meningitis
(strong recommendation given the urgency for rapid diagnosis, very low-quality evidence)

Xpert MTB/RIF may be used as a replacement test for usual practice (including conventional
microscopy, culture or histopathology) for testing specific nonrespiratory specimens (lymph
nodes and other tissues) from patients suspected of having extrapulmonary TB (conditional
recommendation, very low-quality evidence).
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Diagnostic Accuracy of Xpert MTB/RIF for
Extrapulmonary Tuberculosis Specimens: Establishing
a Laboratory Testing Algorithm for South Africa

Lesley Erica Scott®, Natalie Beylis™®, Mark Nicol“:, Gloria Nkuna®,
Sebaka Molapo®, Leigh Berrie®, Adriano Duse®:® and

Wendy Susan Stevens™”
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Hycobacteriology and Aerobic

Actinomycetes.

Scott et al. ERJ JCM 2014 published 12 March

EPTB specimens (n=7916) from hospitalized patients

Large volume specimens were centrifuged, tissue
biopsies homogenised

Contaminated samples received NALC-NaOH
decontamination prior to liquid culture

Residual specimens (volumes >1ml) after inoculation
of culture(n=1175) were tested using the
XpertMTB/RIF sputum protocol

Overall sensitivity was 59% and specificity 92%

Pus 91%, Lymphnodes 80%, Lymphnode aspirate
51%, fluids (ascitic 59% and pleural 47%)

Additional 124 specimen results that were
contaminated by MGIT

Proposed routine testing, setting up SOPs for SA




SASCM WORKSHOP 2014/05/24

TB Menlng|t|s Evaluation of GeneXpert MTB/RIF for Diagnosis of Tuberculous
Meningitis

Nguyen Thi Quynh Nhu,® Dorothee Heemskerk,® Do Dang Anh Thu, Tran Thi Hong Chau,® Nguyen Thi Hoang Mai,”
Ho Dang Trung Nghia,® Pham Phu Loc,® Dang Thi Minh Ha,®< Laura Merson,® Tran Thi Van Thinh,? Jeremy Day,?
Nguyen van Vinh Chau,” Marcel Wolbers,? Jeremy Farrar,® Maxine Caws®

ramme, fetnam?; Hospital for Tropical
osis ar Ho Chi Minh C

* Vietnam study, 379 suspected TB meningitis

* Sensitivities: Xpert (59.3%), ZN smear (78.6%)
and MGIT culture (66.5%)

¢ Recommended meticulous examination via
smear, although not always practical

* Xpert can be an advance

Overview

* 500 000 —1 000 000 new childhood cases (yet
true burden unknown)

¢ Majority: Smear and culture negative

* Dx: Clinical

* Overdiagnosis - inappropriate treatment

* Underdiagnosis - poor outcome

¢ HIV (co-infection 5 — 50%)

* Limitations of the tuberculin skin test and IGRAs

¢ Investigation: usually hospital admission for
gastric lavages or induced sputum

e e o e o e
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Vs. Adults?

¢ Children are at much higher risk of progression to
active disease I
Articles

¢ Thisrisk is greatest for infants and children under 2

* Majority of children develop radiological
abnormalities however they control the disease by the
host immune response (difficult to diagnose active

di Incidence of multidrug-resistant tuberculosis disease in @%®
isease) children: systematic review and global estimates
* Risk of disease is highest among infants and in late e ki At T, Cortne e P ——

teens (lowest risk between 5 and 10), in the first year e et

. . . S
followi ng infection B:Jc,l?qT:?; Multidrug-resistant tuberculosis threatens to reverse recent reductions in global tuberculosis incidence. P
. . X ) . Although children younger than 15 ye itute more than 25% of rldwide population, the global incidence ¥ s

e Diseasein young children reflects recent infection (VS. of multidrug-resistant tuberculosis disease in children has never been quantified. We aimed to estimate the regional - ¢, 78 P

and global annual incidence of multidrug resistant tuberculosis in children. Sec ol at

secondary reactivation) - the paediatric disease
burden potentially provides a useful measure of
current transmission within a community
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Jenkins et al. Lancet 2014 published 24 March

Jenkins et al. Lancet 2014 published 24 March

Estimates unknown
Systematic review

Setting-specific risk of multidrug-resistant
tuberculosis was nearly identical in children and
treatment-naive adults

Identified similar risk for transmission of MDR-TB

999 792 children developed tuberculosis disease
in 2010

31948 MDR
Highlighted the need for detection

Estimated number of Estimated number of
hild tuberculosk child multidrug-resi
(95%CI) tuberculosis cases
(95%C1)
African region 279825 (250187-308717) 4736 (2829-6848)
Eastern Mediterranean region 71162 (60320-831093) 2417 (339-5087)
European region 43224 (39572-47242) 5645 (4206-7463)
Region of the Americas 27199 (24935-29635) 606 (374-854)
South-East Asia region 307040 (350615-447474) 10000 (4993-15568)
Western Pacific region 179515 (150246-202 626) 8349 (5639-11610)
Total 999792(937877-1055414) 31948 (25594-38663)
These regions comespond o those defined by WHO.
Table 2: Estimated number of incident cases of is di d multidrug-
disease in children by WHO region, 2010
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Diagnosis of Childhood Tuberculosis
and Host RNA Expression in Africa

Suzanne T. Anderson, Ph.D., M.R.C.P.C.H., Myrsini Kaforou, M.Phil.,
Andrew J. Brent, Ph.D., M.R.C.P., Victoria J. Wright, Ph.D., Claire M. Banwell, Ph.D.,
George Chagaluka, M.B., B.S., Amelia C. Crampin, F.F.P.H.M., Hazel M. Dockrell, Ph.D.,
Neil French, F.R.C.P., Ph.D., Melissa S. Hamilton, Ph.D., Martin L. Hibberd, Ph.D.,
Florian Kern, M.D., Paul R. Langford, Ph.D., F.S.B., Ling Ling, M.B., B.S.,
Rachel Mlotha, F.C.P. (Paeds) (SA), Tom H.M. Ottenhoff, M.D., Ph.D.,
Sandy Pienaar, M.Sc., Vashini Pillay, M.B., Ch.B., ]. Anthony G. Scott, F.R.C.P.,
Hemed Twahir, M.Med., Robert J. Wilkinson, F.R.C.P., Ph.D., Lachlan J. Coin, Ph.D.,
Robert S. Heyderman, F.R.C.P., Ph.D., Michael Levin, Ph.D., and
Brian Eley, F.C.P. (Paeds) (SA), for the ILULU Consortium and KIDS TB Study Group*

BACKGROUND
Tmproved diagnostic tests for tuberculosis in children are needed. We hypothesized
that transcriptional signaures of host blood could be used to distinguish tubercu-
losis from other diseases in Affican children who either were or were not infected
with the human immunodeficiency virus (HIV).

METHODS

‘The study population comprised of children i
evaluation for suspected tuberculosis in South Africa (655 children), Malawi (701 chil-
dren), and Kenya (1599 childs ents © ing to whether
he diagnosis I irmed i i is, dis-

eases other than tuberculosis, or latent wberculosis infection. Diagnostic signatures
distinguishing tuberculosis from other diseases and from latent tuberculosis infec-
tion were identified from genomewide analysis of RNA expression in host blood.
resurs

We identified a 51 ipt signature disti is from other dis-
eases in the South African and Malawian children (the discovery cohort). In the
Kenyan children (the validation cohort), a risk score based on the signature for tu-
berculosis and for diseases other than tuberculosis showed a sensitivity of 82.9%
(95% confidence interval [CI], 68.6 to 94.3) and a specificity of 83.6% (95% CI, 74.6
10 92.7) for the diagnosis of culture-confirmed tuberculosis. Among patients with
cultures negative for Mycobacterium tuberculosis who were treated for tuberculosis
(those with highly probable, probable, or possible cases of tuberculosis), the esti-
mated sensitivity was 62.5 t0 82.3%, 42.1 to 80.8%, and 35.3 to 79.6%, respectivel,
for different estimates of actual tuberculosis in the groups. In comparison, the sen-
siivity of the Xpert MTB/RIF assay for molecular detection of M. tuberculosis DNA in
cases of culture-confirmed tuberculosis was 54.3% (95% CI, 37.1 to 68.6), and the
sensitivity in highly probable, probable, or possible cases was an estimated 25.0 to
35.7%, 5.3 to 13.3%, and 0%, respectively; the specificity of the assay was 100%.
concLusions

RNA expression signatures provided data that helped distinguish tuberculosis from
other diseases in Affican children with and those without HIV infection. (Funded by
the European Union Action for Diseases of Poverty Program and others).

WHO Policy update in 2013

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

Xpert MTB/Rif and children

Prior to 2011, one study
16 studies (4 unpublished)

Pooled sensitivity was similar on expectorated
sputum and gastric lavage/aspiration (66%),
specificity (98%)

Poor performance on smear negative (4-15%)
Rif resistance (86%)
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pulmonary TB and rifampicin
resistance in children

* Initial diagnostic test (rather than smear, The end
culture or DST) for suspected MDR and HIV
associated TB (Strong recommendation, very
low quality evidence)

* All suspected of having TB (conditional
recommendation acknowledging resource
implications, very low quality evidence)




