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Presentation Outline

• TB Disease Burden ≈ TB Morbidity and 

Mortality

• TB diagnostics in PTB and EPTB

• Clinical scenarios: 

 Treatment Interruption

 DILI

 Renal Impairment/Failure

 SKIN ADR

 TB-HIV coinfection

 TB Prevention



2016 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 2016



Tuberculosis in SA

SOURCE: WHO GLOBAL TB REPORT 2016



DS TB Incidence and Burden in SA (2015)

• EC, WC, KZN and 

Gauteng account for 74% 

of total case load

• TB  Incidence reduction 

of 37% between 2011-

2014 – showing sharpest 

decline nationally

Source: NICD 2017



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



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.

• TB leading 

underlying cause 

of death in 29 of 

the 52 districts in 

South Africa1

• 8 of 11 districts in 

KwaZulu-Natal 

were among the 

highest affected 

districts1
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Understanding the problem:
Leading causes of death in one district by age

Source: Massyn N, Peer N, Padarath A, Barron P, Day C, editors. District Health Barometer; 2015/16.

Durban: Health Systems Trust; October 2016.



Meta-analysis of Sensitivity & Specificity of 

Xpert MTB/RIF in Pulmonary TB

• Meta-analysis 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 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



Meta-analysis of Sensitivity & Specificity of 

Xpert MTB/RIF in Extrapulmonary TB

Specimen Type Median Pooled 
Sensitivity 
(95% CrI)

Median Pooled 
Specificity 
(95% CrI)

Lymph Node Bx/Asp 84.9% (72-92) 92.5% (80-97)

CSF 79.5% (62-90) 98.6% (96-100)

Pleural Fluid 43.7% (25-65) 98.1% (95-99)

Gastric Lavage/Asp 83.8% (66-93) 98.1% (92-100)

Other tissue 81.2% (68-90) 98.1% (87-100)

WHO Xpert MTB/RIF Policy Update-2014



Urine Lipoarabinomannin (LAM) in 

HIV-Infected Patients

• Meta-analysis of LAM studies (Flores LL, et al. Clin Vaccine Immunol 2011; 18:1616-27; Lawn S, et 

al. AIDS 2009; Shah M, et al. JAIDS 2009; Nakiyingi L et al JAIDS 2014)

– Pooled sensitivity 47% in HIV(+) vs. 14% in HIV(-); specificity 96%-

97%

– Highest sensitivity in those with CD4 < 50 (67%-85%) 

• Urine LAM + sputum smear microscopy  sensitivity 53.7% 

overall and 67.9% in persons with CD4 < 100

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

accuracy more than half of those with TB in < 30 min



Clinical Presentation of TB



Clinical and Lab diagnosis of 
Extrapulmonary TB

Clinical Diagnosis

• High index of suspicion 

• Risk stratify each patient

• Definitive microbiological diagnosis not always possible

Laboratory Diagnosis: unique diagnostic approach by site

• Lymph Node Biopsy / Aspirate (97% yield - TB adenitis) 

• CSF/ Blood culture 

• Liver Biopsy - (20-60% yield) 

• Peritoneal/Pleural Fluid ADA – Sensitivity and specificity 
90%

• Bone Marrow Aspirates 

• Biopsy with histology,  cytology and  culture 



TB Diagnostics in Pleural TB

• Paucibacilliary form of TB

• Gold standard: demonstration of TB in 

pleural fluid

• Pleural fluid ADA levels over 40U/L with 

> 50% lymphocyte proportion suggest 

pleural TB

• Sensitivity 90.7% , Specificity of 

97.7% justifies treatment initiation in 

high TB burden settings

• False negative: early disease, elderly 

and smokers

• False positive:bacterial empyema, lung 

cancer, parapneumonic effusions, 

haematologic malignancies
J Thorac Dis 2015;7(6):981-991



• Pericardial and abdominal ultrasonography valuable and cost 
effective supplementary investigations in diagnosing EPTB or 
disseminated TB 

• Role of US in diagnosing EPTB/pericardial TB

SAMJ 2011



Current DSTB Treatment Strategies 
PTB

• 2 months - RIF/ INH/ PZA/etham

• 4 months - RIF/INH 

• Intensive phase: 7 times/week 

˗ New patient - 2 months

˗ retreatment TB- 3 months

• No difference in TB outcomes between 

HIV+ and HIV- patients

EPTB

• 6 month regimen as per PTB except:

• 9–12 months treatment 

recommended for TB meningitis 

since high risk of disability & 

mortality. 

• Adjuvant corticosteroids 

recommended for drug susceptible 

TB meningitis and pericarditis  

• 9 months of treatment : 

• TB bone/ joints



TB Treatment if unable to treat with 

standard first line Rx
Missing drug Possible regimen Duration of treatment

INH Moxifloxacin/ rifampicin/ 

ethambutol

12 months ±PZA in 

intensive phase

Rifampicin Moxifloxacin/ INH/ 

ethambutol

18 months(PZA or 

streptomycin in intensive 

phase)

Rifampicin/INH Moxifloxacin/ ethambutol/ 

streptomycin

18 months

PZA Rifampicin/INH/ ethambutol Nine months



∙Mortality among TB patients 

associated with:

- HIV co-infection (HR = 2.57), 

- older age at TB diagnosis (HR =

1.52 per 10 years)

- initial sputum smear AFB positive     

(HR = 3.07); and 

- TB Rx interruption (HR = 3.15)

∙Among HIV infected patients:

12 month survival in adequate 

Intensive phase Rx compared to 

inadequate intensive phase Rx -

97% vs 81%

TB Treatment Interruption



Managing TB treatment

Interruption

• Less than 1 month: extend treatment for the 
number of days that patient did not take 
treatment

• 1-2 months missed: do geneXpert
 Sensitive: add number of days that patient did not take 

treatment.

 Resistant: stop treatment: refer to MDR-TB unit

• More than 2 months missed (loss to follow up) 
do geneXpert
 Sensitive : restart treatment

 Resistant : refer MDR-TB



Mechanism of TB treatment 

associated DILI
Drug Mechanism Clinical picture

RIF Cholestatic: 

Dose-dependent 

interference with 

bilirubin uptake

±hypersensitivity 

reaction 

• Onset: Transient, early in treatment

• Subclinical, Jaundice without 

hepatocellular damage,

• ↑Unconj Bil. May potentiate 

hepatotoxic effects of other drugs

PZA  Directly heptatotoxic

Dose-dependent 

and idiosyncratic 

hepatotoxicity

• Hypersensitivity reactions with 

eosinophilia and liver injury or 

granulomatous hepatitis. 

• More damage in liver with pre-existing 

disease.

INH  Hepatitis: Free 

radical generation: 

toxic to hepatocytes

• Onset: Within weeks to months.

• Re-challenge does not always elicit a 

rapid recurrence of hepatotoxicity

**Alcohol consumption doubles rate of probable INH hepatitis



Definition of DILI

SA HIV Clinician’s Society 

DILI guidelines:

ALT level > 120 IU/L and symptomatic 

(Nausea, vomiting, abdominal pain, 

jaundice) or

ALT level >200 IU/L and asymptomatic 

or

Total serum bilirubin concentration > 40 

umol/L





TB Regimen selection with DILI : 

• INH and RIF crucial   warrants their use and retention in regimen, 

even in pre-existing liver disease 

• Alternate regimens recommended if ALT > 3 X ULN and TB Liver 

excluded

 Treatment without pyrazinamide using isoniazid, rifampicin and 

ethamutol for 9 months, confirm MTB DST

 Cirrhosis: rifampicin and ethambutol, with levofloxacin, moxifloxacin, 

gatifloxacin, or cycloserine, for 12 to 18 months may be considered.

 Encephalopathic liver disease, ethambutol combined with a 

fluoroquinolone, cycloserine, and capreomycin or aminoglycoside for 18 

to 24 months may be an option. 

 Clinicians may avoid aminoglycosides in severe, unstable liver disease 

due to concerns about renal insufficiency, or bleeding from injected 

medication in patients with thrombocytopenia and/or coagulopathy



Principles of TB DILI 

management

• Moderate to severe liver damage STOP 

drugs

• Investigate for other causes of hepatitis

• Confirm the diagnosis of TB

 Green card

 Intensive phase/ continuation phase

 Search for pending TB culture results

 Re-investigate for TB



TB Drug Rechallenge in DILI

• If patient presented in liver failure:

 TB drug re-challenge is not recommended

• Otherwise, re-challenge

 Rates of DILI recurrence in re-challenge is 12 %

• Rechallenge method: Regimen Rechallenge vs Sequential 

Drug Rechallenge - latter in full doses vs incremental doses 

• RCT data on Rates of DILI recurrence by type of Rechallenge 

method: Regimen Rechallenge (14%) vs Sequential Drug 

Rechallenge in full (10%) vs incremental (9%) doses 



Mild DILI 

Clinically well

ALT <200 and Total Bili <40 

• Continue TB drugs

• Continue ART if already initiated

• Repeat ALT and Bili in 1 week

• If ALT and bili improving or normal then stop Lab 

monitoring

• If ALT and Bili continue to rise, treat as moderate 

or severe DILI



Moderate DILI

Clinically well

ALT > 200 irrespective of Total Bili

• Stop TB regimen

• Discontinue cotrimoxazole prophylaxis and other 
hepatotoxic drugs

• Start ETH/ MOX/ STR if treatment necessary

• Stop ART unless on a stable ART regimen for > 
6 months

• Repeat ALT and Bili in 3 (Inpt) or 7 (Outpt) days

• When ALT < 100 and Bili is normal, attempt 
rechallenge



TB Drugs in Renal failure

• INH, rifampicin, PZA : biliary excretion 
normal doses

•Streptomycin and ethambutol : can maintain at 
reduced dose – monitor for uveitis

•Safest regimen: INH, Rifampicin, pyrazinamide 
X 4 months followed by INH and Rifampicin x 2 
months



Necessary to balance the interruption 

of therapy against treating through the 

ADRs:

• Limited number of effective anti-TB 

drugs, 

• Stopping TB drugs is associated 

with

• a higher mortality,

• increases risk of drug 

resistance, 

• longer duration of therapy and 

• public health concerns –

ongoing transmission



Integration of TB HIV Services

• Screening for TB and HIV 

• Early initiation of ARVs and management of 
adherence to both regimen

• Co-management of Drug toxicities common 
to both

• Consideration of Drug interactions

• Early detection and management of TB IRIS

• Initiation and completion of IPT as per 
guidelines



Drug Interactions: RIF and EFV

• Previously reported that Rif caused a 30% 

decrease in EFV trough concentrations, 

particularly in patients >50kg. 

• An increase in EFV dose recommended by FDA 

(USA)

• No increase in EFV dose recommended in SA

- Later reports → clearance of EFV is reduced in black 

African patients, due to CYP enzyme polymorphisms 

(therefore drug levels actually increased by 30-50%) 



2. RIF and PI
• PI metabolized by CYP 3A4: induced by Rifampicin and 

inhibited by Ritonavir

• Significant reduction of plasma drug levels of most PI’s, 
except Ritonavir

• LPV/r (Aluvia): Ritonavir boosted Lopinavir (400/100mg)

• Increase Ritonavir to 400mg daily to overcome the 
enzyme induction – double Aluvia dose

 Usual  2T BD, increased to 3T BD for 1 wk then 4T 
BD

 Maintain escalated dose of PI until 2 wks after TB 
Rx completion

• Rif accelerated Atazanavir/r  metabolism, cannot be 
overcome by boosting with Ritonavir 

 Referral to higher centre to change PI or change 
Rifampicin to Rifabutin



TB IRIS

TB diagnosed & 
treatment started 

before ART 
initiation

No TB diagnosis 
before ART 
initiation

ART 
Initiation

Clinical deterioration 
of TB as a result of 

ART-induced immune 
recovery = 

Paradoxical TB IRIS

Atypical inflammatory 
presentation of TB as a 
result of ART-induced 

immune recovery = 
Unmasking IRIS

Lawn. Expert Rev Anti Infect Ther, 2011.



TB IRIS incidence, risk factors and 

outcomes
• Unmasking TB IRIS Incidence 4.8%

• Paradoxical TB-IRIS Incidence 18%

• Onset 14 days after ART initiation in 48%

• Hospitalisation 25% 

• Mortality 7%, death attributed to TB IRIS 2%

• Increased mortality in CNS IRIS

• Risk Factors: Low CD4 count, Short interval 

between TB treatment and ART, Disseminated 

TB



TB IRIS Management

• Double-blind, placebo-controlled RCT
• Intervention: Prednisone 1.5mg/kg/day x 2 wks then 

0.75mg/kg/day x 2 wks
• Primary outcome = hospital days
• Findings: Steroid arm  - fewer days in hospital and fewer 

procedures. IRIS associated mortality same in both arms, except 
CNS disease

• Excl other causes of patient deterioration: MDR TB etc



Evidence of IPT and ART

• Retrospective data from South Africa* and Brazil**

• South Africa: 2778 HIV-infected patients, 4287 person-years, 

• 267 TB incident cases (IR 6.2/100 pyrs)

 Without IPT or ART IR  7.1 (95% CI 6.2–8.2)

 ART alone IR  4.6 (95% CI 3.4–6.2) 

 IPT alone IR  5.2 (95% CI 3.4–7.8) 

 ART and IPT IR  1.1 (95% CI 0.02–7.6) 

• Compared to treatment-naive patients:

 ART-only patients had a  64% decreased risk of TB (aHR 0.36; 95% CI 0.25–0.51)

 Patients receiving ART after IPT had a 89% decreased risk of TB  (aHR 0.11; 95% 

CI 0.02–0.78)

• Brazil**: 11 026 HIV-infected patients between 1 Sep 2003 and 1 Sep 2005
 Compared to treatment-naive patients those on ART had a 76% reduced TB risk  (aHR 0.24) after starting IPT

*Golub JE, AIDS 2009, 23:631–636  

**Golub JE, AIDS 2007, 21:1441–1448



 RCT 2056 patients

 Ivory Coast

 Early vs deferred ART 

with and without IPT

Risk of death or severe HIV-related illness was 35% and 39% lower with IPT than 

with no IPT among patients with baseline CD4 ≥ 500 and < 500 cells/mm3

Evidence from Recent RCT’s



INH Prophylaxis



Summary

• Despite being preventable and curable, TB is the 

number one cause of death in SA

• Extremely high TB incidence – driven by HIV

• Standard approach to managing TB irrespective of 

site, except for TB bone/meningitis

• Enhanced diagnostic capacity for TB yet ongoing TB 

transmission

• Strong policies and guidelines for improved TB 

outcomes in HIV – vast majority of patients don’t 

require special considerations, however, non-

adherence to guidelines!!!!

• TB Prevention: key strategy for reducing TB related 

morbidity and mortality



Acknowledgements
TB-HIV studies are funded by:

 DAIDS, NIAID, National Institutes of Health

 President’s Emergency fund for AIDS Relief (PEPFAR)

 US Centers for Disease Control and Prevention (CDC)

 Fogarty International Center, NIH

 Doris Duke Charitable Foundation (DDCF)

 Howard Hughes Medical Institute (HHMI)

 The Global Fund to fight AIDS, Tuberculosis and Malaria

 EDCTP

 MRC

 MRC-SHIPP

 USAID through BroadReach Health Care Africa

CAPRISA gratefully acknowledges:

 University of KwaZulu-Natal & Columbia University

 South African National Department of Health 

 KwaZulu-Natal Provincial Department of Health

 eThekwini Metro & staff of Prince Cyril Zulu clinic  staff

 King DinuZulu Hospital staff

 CAPRISA eThekwini and Vulindlela Treatment teams

40

http://www.cdc.gov/
http://www.cdc.gov/


This project was supported by the Grant or Cooperative Agreement Number

U2G GH001142, funded by the Centers for Disease Control and Prevention. Its

contents are solely the responsibility of the presenter(s) and do not necessarily

represent the official views of the U.S. Centers for Disease Control and

Prevention or the U.S. Department of Health and Human Services


