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Presentation Outline

ÅTB Disease Burden å TB case notification, TB 

Morbidity and Mortality

ÅDiagnostic dilemmas in PTB and EPTB

ÅClinical dilemmas: 

ÅTreatment Interruption

ÅDILI

ÅRenal Impairment/Failure

ÅSKIN ADR

ÅTB Prevention



2017 WHO Report - TB among Top 10 causes 

of Death Globally With an estimated 

480 000 new cases 

of MDR-TB and an 

additional 100 000 

with rifampicin RR-

TB

SOURCE: WHO GLOBAL TB REPORT 2017

1.3 million people 

DIED FROM TB

including

374 000 deaths 

among HIV+TB+



TB Remains the No. 1 cause of death in SA 

28 February 2017

Mortality and causes of death in South Africa, 2015: Findings 

from death notification, released 28 February 2017



Tuberculosis in SA

SOURCE: WHO GLOBAL TB REPORT 2017



Understanding the problem: Health priorities in KZN

Leading causes of death by district in KZN

1 STATS SA. Mortality and causes of death in South Africa, 2015: Findings from death notification; 2 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.

ÅTB leading 

underlying cause 

of death in 29 of 

the 52 districts in 

South Africa1

Å8 of 11 districts in 

KwaZulu-Natal 

were among the 

highest affected 

districts1
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Understanding the problem:
Leading causes of death in women in one KZN 

district by age 2016/17

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

Adapted from National tuberculosis Guidelines

Test Type available Strengths Weaknesses

Microscopy LED/Fluoresce

nt microscopy

High specify 

Short TAT

Low sensitivity in people with 

low bacillary load i.e. children 

and PLWHA

Culture Liquid (MGITT) 

Solid

High sensitivity Long TAT

High contamination rates 

(liquid culture)

PCR based 

Assays 

LPA 1 Short TAT

Rif and INH Resistance 

High sensitivity for MDR-TB

Reduced sensitivity in Smear 

negative TB

LPA 2 Short TAT

Injectables & FQ Resistance 

High sensitivity for MDR-TB

False negative in 

paucibacillary & smear neg TB

Does not detect resistance to 

PZA and Ethamïkey drugs in 

new regimen

Xpert MTB/RIF Short TAT (2 hrs)

Detects Rif resistance High

Sensitivity for RIF

Does not detect INH resistance 

Reduced sensitivity in smear 

negative

Xpert/ULTRA Short TAT (1.5 hrs)

Lower limit of detection 5-25 

cfu/ml

Sensitivity smear negative TB 

94%

False positivity 

Does not detect INH resistance 



Total TB cases notified in KZN in 2017

TB case definition TOTAL %

susceptible and DR TB cases 52033

RIF-R cases (on G/ L/C) 4961 9.5

RIF-R cases on G, regardless of  L/C 2596

RIF-R cases on G that are RIF mono 437 16.8

RIFR cases on G that are RIF susceptible on L/C 150 0.1

RIF-R cases on G that are INH R 961 37.0

MDR cases on G/L/C 2418 48.7

RIF-R cases with second-line injectable resistance 425 8.6

RIF-R cases with fluoroquinolone resistance 328 6.6

XDR cases 187 7.7

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



Meta-analysis of Sensitivity & Specificity of 

Xpert MTB/RIF in Pulmonary TB

ÅMeta-analysis of 27 unique studies with 9,558 participants
ïInitial diagnostic test replacing AFB smear: Pooled sensitivity 88%; 

specificity 99%
ïAdd-on test following negative AFB smear: Pooled sensitivity 68%; 

specificity 99%
ïDetecting true RIF resistance: pooled sensitivity 95%; specificity 98%

Parameter Pooled Sensitivity 95%CrI

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



66 unique studies evaluated 16 213 specimens (adult and children) for 

detection of extrapulmonary TB and rifampicin resistance, 76% from LMIC

Meta-analysis of Sensitivity & Specificity of 

Xpert MTB/RIF in Extrapulmonary TB

Specimen Type Median Pooled 
Sensitivity 
(95% CrI)

Median Pooled 
Specificity 
(95%CrI)

False 

Positive

(%)

False 

Negative

(%)

CSF 71.1 (60.9- 80.4) 98.0 (97.0-
98.8)

20 3

Pleural Fluid 50.9 (39.7 - 62.8) 99.2 (98.2 -
99.7)

8 8

Urine 82.7 (69.6 - 91.1) 98.7 (94.8 -
99.7)

17 1

Rifampicin 
resistance

95.0 (89.7 - 97.9) 98.7 (97.8 -
99.4)

9 1

Copyright © 2018



Urine Lipoarabinomannin (LAM) in 

HIV-Infected Patients

Å Meta-analysis of LAM studies(Flores LL, et al. Clin Vaccine Immunol2011; 18:1616-27)

ïPooled sensitivity 47% in HIV(+) vs. 14% in HIV(-); specificity 96%-97%

ïHighest sensitivity in those with CD4 < 50 (67%-85%) (Lawn S, et al. AIDS 2009; Shah M, et al. 

JAIDS 2009)

Å In HIV-infected patients, overall sensitivity of urine LAM in sputum culture-

positive TB 37.1%; 59.1% in persons with CD4 counts < 100 cells/µL (specificity 

97.6%) (NakiyingiL et al JAIDS 2014)

ïUrine LAM + sputum smear microscopy Ą sensitivity 53.7% overall and 

67.9% in persons with CD4 < 100

ï In HIV-infected patients & CD4 <100, urine LAM may detect with accuracy 

more than half of those with TB in < 30 min



Å No signiýcant difference in 56-day all-cause mortality between arms

Å Mortality beneýt for predeýned high- risk groups: low CD4 cell counts, low 

haemoglobin, & in clinically suspected tuberculosis

Urine LAM for TB diagnosis: Impact on Mortality 

Ā 2 Arm RCT inEdendale 

and Malawi 

- SOC: Sputum Xpert 

MTB/RIF 

- Intervention: Sputum Xpert 

MTB/RIF + Urine TB-LAM 

Ā 2600 Patients

Ā Primary outcome was 

all-cause mortality at 56-

days



Current Guidelines for URINE LAM
ÅWHO endorses use of U-LAM in HIV positive individuals who are 

seriously ill and in those with low CD4+ counts

ÅSAguidelinesfor LAM: patients admitted to the medical wards 
/emergency unit
ï with HIV stage 3 or 4 disease (suspicion of TB is not necessary and CD4 count not 

mandatory)

ÅAmbulatory patients:  TB suspected and patient CD4< 100 
cells/ml. 
ï In out-patient setting LAM not used in HIV uninfected persons or HIV-infected 

persons with a CD4> 100 cells/ml

ÅChildren: LAM performed only in children who can void urine i.e. 
non catheter-based urine sample 

ÅCulture and DST should be obtained 

ÅSeek appropriate specialist consultation if poor response to TB 
treatment

Courtesy J Ngozo, TB TAG meeting



Line Probe Assay (LPA 1)

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

NB. Challenge: LPA 1 not currently reflex ïonly done if GXP unsuccessful, 

and GXP Neg in HIV positiveĄ INH monoresistance missed in all other 

populations.



LPA 2: GenoType MTBDRsl for Second-

Line MTB Drug Resistance, Version 2.0
Å Detects resistance mutations for injectable - the 

aminoglycosides, and fluoroquinolones

Å Sensitivity:
ï FQ  75.6%-87%

ï Kanamycin77%-100%

ï Amikacin100%

ï Capreomycin80%

ï If fails on clinical sample such as in 
Å Paucibacillary andsmearnegative Ą requires repeat on culture 

isolates ςincreases TAT

Å Does not detect resistance to PZA and Ethamςkey 
drugs in new regimen
ï High background burden of Resistance to both these agents

ï Blinduseof these agentswithout knowledgeof resistance 
patterns could amplify resistance to these agents

Å WHO recommendations
ï Specificity for detecting resistance to  FQ and other 2nd line 

drugs is high but sensitivity suboptimal

ï Currently cannot replace conventional DST for 2nd line drugs

Kiet VS, et al. J Clin Microbiol 2010; 48:2934
Brossier F, et al. J Clin Microbiol 2010; 48:1683
Jin J, et al. J Mol Diagn 2013; 15:44;
WHO Global TB Report 2012



Clinical Presentation of TB



Chest radiograph
ÅNo typical pattern

ÅMany diseases mimic TB on 

CXR 

ÅLung fibrosis from previous TB 

Ą over diagnosis of active PTB

ÅOther atypical radiographic 

findings:

ÅHilar adenopathy with right 

middle lobe collapse 

ÅMiddle/ lower lung zones 

infiltrates or cavities in 

ÅPleural effusions 

ÅSolitary nodules 

Cavitatory TB

TB effusion & 
hilar

lymphadenopathy


