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• Asymptomatic TB

• Tools to diagnose TB

• Treatment and monitoring algorithm

• Illustrative case – value of monitoring



Introduction

• Access to ART - decreased HIV associated morbidity and
mortality.

• One in five newly diagnosed HIV

• Growing number returning to care

• AHD are at higher risk of death , even after ART initiation

• Most common causes of death:
• TB

• CM

• Severe Bacterial infections

→ present with AHD



How do you identifying AHD

Defined by the severity of immune deficiency:
• CD4 ≤ 200

• WHO clinical stage 3 or 4 condition.

Wide spectrum of clinical presentation:

• Clinically well or asymptomatic.

• Unwell - not warranting urgent admission.

• Severely ill with danger signs



Stage
3

Stage
4



Who is at high risk for AHD

• Newly diagnosed HIV

• PLHIV that are clinically unwell irrespective of ART

• VL > 1000 c/mL

• Returning after >3/12 of treatment interruption



Who is at high risk for AHD

• Newly diagnosed HIV

• PLHIV that are clinically unwell irrespective of ART

• VL > 1000 c/mL

• Returning after >3/12 of treatment interruption



All Categories of HCW and All levels of Health care
facilities need to be familiar with diagnosing AHD



Assessment for AHD



41 yo female:

• Fatigue, lassitude

• LOA, LOW

• Night sweats

• Cough x 3 days.

• No prior medical history

• No comorbidities

• No chronic medication

• Clinically NAD
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National TB prevalence survey, 2017-19

Estimated prevalence bacteriologically confirmed PTB ≥15 yrs - 852/105 vs. 4/105
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How are we doing with treatment?
TB care cascade, 2021

National TB Recovery Plan

Significant attrition along care cascade- Under half successfully treated.

Cannot treat
our way out of
TB epidemic
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TB is a socioeconomic Dx driven by poverty, overcrowding, and poor living conditions
Gains in the West was through focused improvement in poverty, living conditions and

health care systems
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Different States of PTB
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Challenges to control TB: Find and Treat

• Control strategies prioritized symptomatic cases

• Community based active screening- 30%-50% bacteriologically
confirmed TB cases occur in asymptomatic subjects

• A substantial proportion smear positive - role in transmission

• Huge burden on the public health response

• To find them you have to do active case finding

•
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Following should be investigated for TB
regardless of TB symptoms

• At HIV diagnosis

• Confirmed or suspected AHD

• New TB exposure

• At annual clinical review on ART – align with annual VL

• HIV-positive with new pregnancy irrespective of  ART
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Essentially six
tools available

Tools to diagnose PTB
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Onset of Illness among the First 425 Confirmed Cases of Novel
Coronavirus (2019-nCoV)–Infected Pneumonia (NCIP) in
Wuhan, China.

Goals of TB treatment, care & support

Cure
patient Minimise risk

of death &
disability

Reduce
transmission
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How molecular testing fits into Standard TB diagnostic algorithm

“DR-TB Reflex DST Testing”

1.Smear
2.Xpert MTB/XDR: INH/FQ/AG
3.Culture
4.Phenotypic DST - BDQ/LZD

Smear:
LOD: 10000-100,000

Culture:
LOD: 10 to 100

Xpert Ultra:
LOD for MTB: 16 CFU
LOD for RIF sensitivity: 105
CFU!
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Onset of Illness among the First 425 Confirmed Cases of Novel
Coronavirus (2019-nCoV)–Infected Pneumonia (NCIP) in
Wuhan, China.

Monitoring on treatment: 7weeks (2 months)

Look for causes of non-conversionLook for causes of non-conversion

All about the smear
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Onset of Illness among the First 425 Confirmed Cases of Novel
Coronavirus (2019-nCoV)–Infected Pneumonia (NCIP) in
Wuhan, China.

Monitoring on treatment: 8 weeks

Sputum smear - Wk 7

PositiveNegative

Continue SOC
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Potential causes of AFB non-conversion

Problem Considerations & action

Correct Medication check script – check drugs

Drug doses Check dosage appropriate for weight

Adherence Enhanced adherence counselling + treatment supporter – drug toxicites

Absorption Check for symptoms, signs or laboratory markers of malabsorption

Drug-drug interactions Check concomitant medications

Slow smear conversion
Clinical examination/chest X-ray – extensive disease & cavitation (high bacillary load) can
lead to delayed conversion

Non-tuberculous
mycobacteria (NTM)

Check baseline Xpert ultra, culture – repeat Xpert-ultra

Microscopy/lab issues
Non-viable organisms can still be observed on microscopy; false positive smears (reader error);
clinic or lab specimen labelling errors (double check patient details)

Drug resistance Check baseline Xpert ± culture/DST - send spot sputum for Xpert ultra and/or culture/DST
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Onset of Illness among the First 425 Confirmed Cases of Novel
Coronavirus (2019-nCoV)–Infected Pneumonia (NCIP) in
Wuhan, China.

GXP

Monitoring on treatment: 8 weeks

Sputum smear - Wk 7

Rif Resistant

Positive

Rif sensitive

Continue rifafour
Review 1/12

Negative

Continue SOC

TB Cx
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Onset of Illness among the First 425 Confirmed Cases of Novel
Coronavirus (2019-nCoV)–Infected Pneumonia (NCIP) in
Wuhan, China.

8 Week smear positive: Monitoring at 11 weeks

Last month

This visit
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Onset of Illness among the First 425 Confirmed Cases of Novel
Coronavirus (2019-nCoV)–Infected Pneumonia (NCIP) in
Wuhan, China.

Re-evaluate for causes of
non-conversion and

proceed as in 2 months

Monitoring on treatment: 23 weeks

Rif resistance
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Clinical Case
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Clinical history

• 21-year-old HIV-infected female

• On ART for 3 months (TDF/3TC/EFV)

• Baseline CD4 220 cells/µL

• 1 month symptoms of TB

• GXP positive - rifampicin sensitive

• Baseline AFB smears +++

• Referred to IDC for evaluation because 7-week smear positive

0000000
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Potential causes of AFB non-conversion

Problem Considerations & action

Correct Medication check script – check drugs

Drug doses Check dosage appropriate for weight

Adherence Enhanced adherence counselling + treatment supporter – drug toxicites

Absorption Check for symptoms, signs or laboratory markers of malabsorption

Drug-drug interactions Check concomitant medications

Slow smear conversion
Clinical examination/chest X-ray – extensive disease & cavitation (high bacillary load) can
lead to delayed conversion

Non-tuberculous
mycobacteria (NTM)

Check baseline Xpert ultra, culture – repeat Xpert-ultra

Microscopy/lab issues
Non-viable organisms can still be observed on microscopy; false positive smears (reader error);
clinic or lab specimen labelling errors (double check patient details)

Drug resistance Check baseline Xpert ± culture/DST - send spot sputum for Xpert ultra and/or culture/DST
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Next review - week 8 (1 week later)

Xpert ultra Xpert MTB/XDR

Pre-treatment
RIF sensitive -

2 months
RIF resistant

INH sensitive
FQ sensitive

• Consequence of poor monitoring –4 drugs vs. 2 drugs

• How come rifampicin resistance?
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Mixed strains & heteroresistance (baseline)

Mixed strains
Mixed populations resistant

plus susceptible

Exogenous Infection
 Rifampicin resistant strain

Drug-susceptible bacilli

Drug-resistant bacilli

Single strain
Selection by drug

pressure
Mixed populations of

resistant and susceptible
bacilli but otherwise

genetically identical strains
Primary resistance

Secondary/acquired resistance
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Penetration of drug at site of disease
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Mixed strains & heteroresistance (2/12)

Mixed strains
Mixed populations resistant

plus susceptible

Exogenous Infection
 Rifampicin resistant strain

Drug-susceptible bacilli

Drug-resistant bacilli

Single strain
Selection by drug

pressure
Mixed populations of

resistant and susceptible
bacilli but otherwise

genetically identical strains
Primary resistance

Secondary/acquired resistance
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How common are mixed strains?

• Reactivation vs. re-infection (~50/50)

•  Low vs High prevalence - force of infection

• How come secondary resistance? Even with monotherapy?

• Studies in South Africa have shown up to 20% of TB cases may have

mixed strains

• Vigilance important – careful thoughtful monitoring- wise interpretation of

diagnostics
AJRCCM 2004; 169: 610-4, AJRCCM 2005; 172: 636-42, J Clin Micro 2011; 49: 385-8
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Xpert ultra performance with mixed strains

J Clin Micro 2010; 48: 2495-2501

• All mutations not detected at the same sensitivity -

• In a mixed infection – if resistant mutation is in a less sensitive target (need more
resistant organism to be detected) assay will “miss” resistant strain

• Depending on the resistance mutation- mixture of Mut : Wt can be 5%-40%.

• If ultra detects rifampicin S and R - it outputs Rifampicin Resistance

RR RR RR RS
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Key learning points

• AHD is a serious problem despite widespread ART

• All HCW need to develop skills to diagnose AHD

• TB in AHD poses a huge diagnostic challenge

• Molecular tests are important rapid diagnostic tools for detection
of resistance

• Algorithmic approach to monitoring is designed to detect patients
not responding as expected with tools to pick drug resistance as
early as possible.




