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A Diagnostic dilemmas in PTB and EPTB

A Clinical dilemmas:
A Treatment Interruption
A DILI
A Renal Impairment/Failure
A SKIN ADR
A TB Prevention



2017 WHO Report - TB among Top 10 causes
Of Death GlOba”y With an estimated

480 000 new cases
of MDR-TB and an
additional 100 000
with rifampicin RR-
B

10.4 million people

FELLILLFROM TB

1.3 million people
DIED FROM TB
Including

374 000 deaths

That's 28,500 people every day among HIV+TB+

SOUTH
CHINA INDIA INDONESIA NIGERIA PAKISTAN AFRICA

SOURCE: WHO GLOBAL TB REPORT 2017



TB Remains the No. 1 cause of death in SA

STATS SA

STATISTICS SOUTH AFRICA

2013 2014 2015

Causes of death (based on ICD-10)

Rank Number % | Rank Number o | Rank | Number %
Tuberculosis (A15-A19)™ 1 41 904 8,8 1 39 495 @ 1 33 063 @
Diabetes mellitus (E10-E14) 5 23133 49 3 23 966 50 2 25070 54
Cerebrovascular diseases (160-169) 4 23 158 49 2 24 131 51 3 22 879 50
Other forms of heart disease (130-152) 6 22 189 47 4 22 928 48 4 22215 48
Human immunodeficiency virus [HIV] disease (B20-
B24) 3 23 225 IO 6 22729 48 5 21926 48
Influenza and pneumonia (J09-J18) 2 24 345 5.1 5 22 813 48 4] 20 570 45
Hypertensive diseases (110-115) T 17 104 36 7 18 319 39 7 19 443 42
Other viral diseases (B25-B34) 9 14 101 3,0 9 14 508 31 8 16 097 35
Chronic lower respiratory diseases (J40-J47) 10 12 384 26 10 12 690 27 9 12 667 2,8
Ischaemic heart diseases (120-125) 10 12 239 27
Intestinal infectious diseases (A00-A09) 8 16 163 34 8 14 795 31
Other natural causes 207 523 43,6 207 593 43,7 202 840 441
Non-natural causes 49 681 10,4 50 692 10,7 51227 11,1
All causes 475 510 100,0 474 659 | 100,0 460236 | 100,0

*Data from 2013-2014 have been updated with late registrations/delayed death notification forms processed in 2015/2016.
** Including deaths due to MDR-TE and XDR-TE.

Mortality and causes of death in South Africa, 2015: Findings
from death notification, released 28 February 2017



Tuberculosis In SA

Estimates of TB burden,® 2016

NMumber (thousands) Rate (per 100 000 population)
Mortality (excludes HIV+TE) 23 (17-29) 41(31-52)
Mortality (HIV+TE only) 101 (67-142) 181 (120-254)
Incidence (includes HIV+TE) A38 (304-595) 781 (5431 060)
Incidence (HIV+TE only) 258 (176-355) 461 (315-635)
Incidence (MDR/RR-TBE)® 19 (12-25) 34 (22-45)
1500 —
é 1000 —
23
r A
S 500
I | | | |
2000 2004 2008 2012 2016

e MNotified, new and relapse Incidence
= Incidence (HIV+TE only)

SOURCE: WHO GLOBAL TB REPORT 2017



Understanding the problem: Health priorities in KZN
Leading causes of death by district in KZN
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LSTATS SA. Mortality and causes of death in South Africa, 2015: Findings from death notification; ? Figure adapted from: Massyn N,
Peer N, Padarath A, Barron P, Day C, editors. District Health Barometer 2014/15; Durban: Health Systems Trust; October 2015.
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Understanding the problem:
Leading causes of death in women in one KZN
district by age 2016/17
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Tuberculosis (15.5%) | | Tuberculosis (19.9%) |

HIV/AIDS HE.E"!EU :l Cerebrovascular disease (7.0%)
_____ | Lower respiratory infections (8.6%) | Lower respiratory infections (8.6%)
. Drowning (4.7%) :| Diarrhoeal diseases (4.9%)
:| Meningitis/'encephalitis (4.6%) _ | Diabetes mellitus {4.7%)
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7] Asthma (3.5%) 7] Cervix (2.2%)

Bl Accidental threats to breathing (2.8%) | Ischaemic heart disease (2.1%)
0 Nl Epilepsy (2.6%) 0 J] Mephritisinephrosis (1.8%)
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Source: Massyn N, Peer N, Padarath A, Barron P, Day C, editors. District Health Barometer;
2016/17. Durban: Health Systems Trust; January 2018.




Currently available TB Diagnostic tests

Test Type available
Microscopy LED/Fluoresce
nt microscopy
Culture Liquid (MGITT)
Solid
PCR based LPA 1
Assays
LPA 2

Xpert MTB/RIF

Xpert/ULTRA

Strengths

High specify
Short TAT

High sensitivity

Short TAT
Rif and INH Resistance
High sensitivity for MDR-TB

Short TAT
Injectables & FQ Resistance
High sensitivity for MDR-TB

Short TAT (2 hrs)
Detects Rif resistance High
Sensitivity for RIF

Short TAT (1.5 hrs)
Lower limit of detection 5-25
cfu/ml

Sensitivity smear negative TB

94%

Adapted from National tuberculosis Guidelines

Weaknesses

Low sensitivity in people with
low bacillary load i.e. children
and PLWHA

Long TAT
High contamination rates
(liquid culture)

Reduced sensitivity in Smear
negative TB

False negative in
paucibacillary & smear neg TB
Does not detect resistance to
PZA and Etham i key drugs in
new regimen

Does not detect INH resistance
Reduced sensitivity in smear
negative

False positivity
Does not detect INH resistance



Total TB cases notified in KZN in 2017

TB case definition
susceptibleand DR TB cases
RIFRcases (on G/ L/C)
RIFRcases on G, regardless of L/C
RIFR case®sn G that are RIF mono
RIFRcases on G that are RIF susceptible on L/C
RIFRcases on G that are INH R
MDRcases on G/L/C
RIFR cases withsecondline injectable resistance
RIFRcases with fluoroquinolone resistance

XDRcases

TOTAL
4961
2596

437
150
961
425
328

%

9.5

16.8
0.1
37.0
48.7
8.6
6.6
7.7

Courtesy: Mrs J Ngozo, KZN TB Programme manager; May 2018



Meta-analysis of Sensitivity & Specificity of

Xpert MTB/RIF in Pulmonary TB

A Meta—analy5|s of 27 unique studies with 9,558 participants

Initial diagnostic test replacing AFB smear: Pooled sensitivity 88%
specificity 99%
Add-on test following negative AFB smear: Pooled sensitivity 68%;
specificity 99%
Detecting true RIF resistance: pooled sensitivity 95%; specificity O«

Pooled Sensitivity 95%Cr

Smear (+)/Culture (+ 98% 97-99%
Smear {)/Culture (+) 68% 61-74%
HIV (+) [ 79% 70-86% ]
HIV €) 86% 76-92%

WHO Xpert MTB/RIF Policy Update-2014



Meta-analysis of Sensitivity & Specificity of
Xpert MTB/RIF in Extrapulmonary TB

(% Cochrane Xpert= MTB/RIF assay for extrapulmonary tuberculosis and
Library rifampicin resistance (Review)

Cochrane Database of Systematic Reviews

Kohli M, Schiller I, Dendukuri N, Dheda K, Denkinger CM, Schumacher SG, Steingart KR
Copyright © 2018

66 unique studies evaluated 16 213 specimens (adult and children) for
detection of extrapulmonary TB and rifampicin resistance, 76% from LMIC

Specimen Type Median Pooled Median Pooled False False
Sensitivity Specificity Positive Negative
(95%Cr)) (95%Crl) (%) (%)
CSF 71.1(60.980.4) 98.0 (97.0 20 3
98.8)
Pleural Fluid  50.9 (39.7-62.8) 99.2 (98.2 8 8
99.7)
Urine 82.7 (69.691.1) 98.7 (94.8 17 1
99.7)
Rifampicin 95.0 (89.7-97.9) 98.7 (97.8 9 1

resistance 99.4)



Urine Lipoarabinomannin (LAM) In
HIV-Infected Patients

A Meta'anaIySiS of LAM StUdiQISores LL, et al. Clin Vaccimemunol2011; 18:161687)
I Pooled sensitivity 47% in HIV(+) vs. 14% in-HRBfecificity 96997%

I Highest sensitivity in those with CD4 < 50 (688%0)(.awn s, et al. AIDS 2009; Shah M, et al.

JAIDS 2009)
A In HIViinfected patients, overall sensitivity of urine LAM in sputum cukture
positive TB 37.1%; 59.1% in persons with CD4 ceul®® cells/pL (specificity

97 .6% ) nakiyingi et al JAIDS 20).4

I Urine LAM + sputum smear microscapysensitivity 53.7% overall and

67.9% In persons with CB4L00

i In HIViinfected patients & CD4 100, urine LAM may detect with accuracy

more than half of those with TB in < 30 min



Urine LAM for TB diagnosis: Impact on Mortality

THE LANCET
Rapid urine-based screening for tuberculosis in HIV-positive
patients admitted to hospital in Africa (STAMP):

a pragmatic, multicentre, parallel-group, double-blind,
randomised controlled trial

Primary outcome: mortality at 56-days ==\ | HwE | A 2 Ar mEden@ale
L | and Malawi
~ : m Xper
Sk e Risk Difference (%) & 95% Cl SIOCE ST ANEST
Care [SOC] Intervention  Risk Difference” Interaction MTB/RIF
n (%) n (%) % (95% CI) p-value p-value | _ . .

Intervention - SOC 272 (211) 235 (18.3) 28(-58 03) 0074 e Intervention: Sputum Xpert
[Subgroup analyses: : MTB/RIF + Urine TB-LAM
Site 0668 :

Zomba, Malawi 161 (24.4) 137 (20.9) 35(-80,1.0) 0128 —r = :

Edendale, South Affica 111 (17.7) 98 (15.5) 22(63,19) 0301 ——— A 2600 Pati e

|

Baseline CD4 cell count, cells/pl 0.063 : - .

<100 133 (35.7) 107 (28.8)  -7.1(-137,-04) _ 0.036 —— A P r loumc@meywas

=100 131 (14.6) 127 (14.0) -0.1(-3.3, 3.1) 0.963 —.:— all-cause mortality at 56-
Baseline haemoglobin, g/dl 0.056 !

=8 116 (38.9) 86(29.8) 90166 .13 007 —— days

=8 136 (15.8) 149 (15.0) 0.9(-4.1, 2.3) 0.580 ——

1

TB clinically suspected at admission 0.111 :

Yes 136 (27.5) 106 (21.2) -5.7 (-11.0, -0.3) 0.033 —— |

0] TR (17 .2] o8 (16,4 e L —p—
* adjusted by site (except for sub-group analysis by sie). 2% patients missing CD4 cell counts, § patients missing T T T f T
hasmegiotin,d 9 palients missing chinical TB suspest 8 Basaline data -5 -0 5 ] 5

«— Faveurs Intervention Favours S0C —

A No s i g ndiff§reneennt56-day all-cause mortality between arms
A Mortalityb e n dojg r e d e figheridk groups: low CD4 cell counts, low
haemoglobin, & in clinically suspected tuberculosis




Current Guidelines for URINE LAN

A WHO endorsesseof U-LAM in HIV positive individualgho are
seriously ill andan thosewith low CD4-€ounts

A SAguidelinesfor LAM patientsadmitted to the medical wards
/lemergency unit

I with HIV stage 3 or 4 disease (suspicion of TB is not necessa@laledunt not
mandatory)

A Ambulatory patients: TBuspected angbatient CD4 100

cells/ml.

I In outpatient setting LAMhot usedin HIV uninfected persons or HiMected
persons with a CD4> 100 cefid/

A Children: LAM performed only children who can void urine i.e.
non catheterbased urinesample

A Cultureand DST should l@btained

A Seek appropriatepecialist consultatioif poorresponse to TB
treatment

Courtesy J Ngozo, TB TAG meeting



Line Probe Assay (LPA 1)

& "T Accuracy of line probe assays for the
== diagnosis of pulmonary and multidrug-
resistant tuberculosis: a systematic

review and meta-analysis

Ruvandhi R. Nathavitharana @', Patrick G.T. Cudahy?, Samuel G. Schumacher®,
Karen R. Steingart®, Madhukar Pai® and Claudia M. Denkinger'-?

European
Respiratory
Journal

Systematic review of three LPAs, 74 unique studies, 21 225 samples

TABLE 3 Diagnostic accuracy of line probe assays for all three assays combined for rifampicin [RIF] and isoniazid [INH)
resistance and multidrug-resistant tuberculosis [MDR-TB] detection

Reference standard Test Direct or Smear Datasets Sensitivity Specificity
indirect status [samples] n [95% CI) [95% Cl)
Phenotypic drug susceptibility testing RIF Both AlL ?1121225) 96.7% [95.6-97.5] 98.8% (98.2-99.2)
RIF Direct AlL 48 (10560) 96.3% [94.6-97.5] 98.2% (97.2-98.8)
RIF Indirect AlL 43[10694) 96.9% [95.4-98.0) 99.3% [98.6-99.6)
Composite drug susceptibility testing RIF Both AlL 23 [5483) 95.3% (93.4-96.6)  99.5% (78.6-99.8]
Phenotypic drug susceptibility testing RIF Both AlL 23 [5484) 95.2% [93.2-946.7] 98.9% (98.0-99.4)
[same samples as composite drug
susceptibility testing)
Phenotypic drug susceptibility testing INH Both AlL 87(20954) 90.2% (88.2-91.9] 99.2% [9B.7-99.5]
INH Direct AlL 46 [10472) 89.2% (85.8-91.9) 98.4% [97.5-98.9]
INH Indirect AlL 41110462) 91.0% [88.6-93.0)  99.7% (99.3-100
Composite drug susceptibility testing INH Both AlL 24 [4516) 85.1% (80.8-8BB.6) 99.9% [99.6-99.9]
Phenotypic drug susceptibility testing INH Both AlL 24 [4520] 85.0% [B0.5-8B.6] 99.5% [99.1-99.8]
[same samples as composite drug
susceptibility testing)
Phenotypic drug susceptibility testing MDR-TB Bath AlL 57(13033) 92.9% [90.2-94.7] 99.3% [98.7-99.4)
Composite drug susceptibility testing MDR-TB Both AlL 12 [2745] B6.6% [81.9-90.3] 99.6% [98.9-99.9]
Phenotypic drug susceptibility testing MDR-TB Bath AlL 12 [2745] B6.9% [82.1-90.7] 99.5% (97.9-99.9)

[same samples as composite drug
susceptibility testing)

NB. Challenge: LPA 1 not currently reflex T only done if GXP unsuccessful,
and GXP Neg in HIV positiveA INH monoresistance missed in all other
populations.



LPA 2. GenoType MTBDRsI for Second-
Line MTB Drug Resistance, Version 2.0

Detects resistance mutations forjectable- the
aminoglycosides, and fluoroquinolones

Sensitivity: |- HH| [HE — e
i FQ 75.6487% uinly ‘j S HEH - :
i Kanamycin77%2100% SEEAEHEEHE—
T Amikacin100% | [t || = ——
i Capreomycin80% LU I LU U L=
i If fails on clinical sample such as in ji SRS —
A Paucibacillary andmearnegativeA requires repeat on culture X § : :%%j :{ :: —
isolatesc increases TAT j L L | J _

Does not detect resistance to PZA d&tthamg key

dl’ugS In new regimen Kiet VS, etal.J Clin Microbiol 2010; 48:2934
.. . ; Brossier F,etal.J Clin Microbiol 2010; 48:1683
I High background burden of Resistance to both these agentss, ctal. s mol  Diagn 2013; 15:44:

i Blinduseof these agentsvithout knowledgeof resistance /"¢ ©lobal T8 Report 2012
patterns could amplify resistance to these agents
WHO recommendations

i Specificity for detecting resistance to FQ and othHélige
drugs is high but sensitivity suboptimal

i Currently cannot replace conventional DST ffli2e drugs



Clinical Presentation of TB

CNS

-Headache

-Subacute meningism
-Confusion
-Drowsiness

-Coma

-Focal neurological deficits

General

-Weight loss
-Malaise

-Fever

-Night sweats
-Lymphadenopathy
-Erythema nodosum
-Abscess formation

Pulmonary

- Cough

- Haemoptysis
- Chest pain

Skeletal

-Bone pain (spine most common)
-Stiffness

-Pathological fractures/collapse

Cardiovascular
-Pericarditis

Gastrointestinal
-Abdominal pain
-Diarrhoea
-Malabsorption
-Ulcers
-Localising symptoms e.g. dysphagia,
haematochezia

-Anorexia

-Gl obstruction

-Dysuria

-Loin pain

Genitourinary
-Pyuria (with negative cultures)

-Epididymitis
-Salpingitis




Chest radiograph

A No typical pattern

A Many diseases mimic TB on
CXR

A Lung fibrosis from previous TB
A over diagnosis of active PTB

A Other atypical radiographic
findings:

A Hilar adenopathy with right
middle lobe collapse

A Middle/ lower lung zones
infiltrates or cavities in

A Pleural effusions
A Solitary nodules

Cavitatory TB

TB effusion &
hilar
lymphadenopathy



