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Diagnosis

4.1 XPERT DIAGNOSTIC ALGORITHM

ALL PEOPLE WITH SYMPTOMS OF TB

Collect one spot specimen (sputum, gastric washing/ lavage, lymph node fine needle aspirate, pleural biopsy, cerebro spinal fluid).
Sputum collection must be under supervision

v

Xpert positive

Rifampicin susceptible

hd

'

Kpert positive

Rifampicin unsuccessful

v

Treat as Drug Susceptible TB
Start on Regimen 1

'

Xpert positive

Rifampicin resistant

Treat as Drug susceptible TE
Start on Regimen 1

!

Refer to MDR-TE treatment
initiation site
Conduct contact screening/’
source investigation

National Tuberculosis Management Guidelines 2014




Regimen 1

Standardised first line treatment for all
GeneXperMTB/RIf Rifampicin sensitive or
iInconclusive PTB.

2HRZE/AHR




What can we expect?

A > 90% cure
A < 5% relapse
A Adverse events < 5%

Is this the South African reality? We need to move
away from the fixation om+ PTB.

A HIV co infected pre ART: higher relapse, use of
rifamycins> 8 months improved relapse rate.
Patients oncART? Need for prolonged therapy.

Khan FA. 2012 CID



RSA

2010: 55% cure rate, no province above 70%

2013 Q3: 75% cure rate, 3 provinces above 80¥
Some districts >90%
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High Morbidity during Treatment and Residual Pulmonary
Disability in Pulmonary Tuberculosis: Under-Recognised
Phenomena
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Abstract

Background: In pulmonary tuberculesis (PTB), morbidity during treatment and residual pulmonary disability can be
under-sstimatad.

Methods: Among adulis with smear-positve PTB at an outpatient clinic in Papua, Indonesia, we assessed morbidity
at bassline and during treatment, and 6-month residual disability, by measuring functional capacity (six-minute walk
test [GMWT] and pulmonary function), quality of life (St Geonge's Respiratory Questionnaire [SGRA)) and Adverse
Events ([AE]l. new symptoms not present at ouiset). Results were compared with findings in locally-recruited
volunteers.

Resulis: 200 PTB patients and 40 volunteers were enrclied. BWMT was 497m (intergquartile range 460-529) in
controls versus 408m (IQR 346-450) in PTE patients at baseline (p<0.0001) and 470m (IQR 418-315) in PTE
patients after & months (p=0.02 versus conirolz). SGRA fotal score was 0 units (IQR 0-2.9) in controlg, versus 369
(27 4-52.8) in FTB pabients at baseline {p=0.0001) and 4.3 {1.7-8.8) by & months (p<0.0001). Mean percentage of
predicted FEV, was 92% (standard dewviation 199) in controls, versus 63% (19.4) in PTB patients at baseline
(p=0.0001) and 71% (17.5) by & months (p=0.0001). After 6 months, 27% of TB patients still had at least moderate-
severs pulmonary function impairment, and S7% siill had respiratory symptoms, despite most achieving ‘successful
treatment outcomes, and reporting good quality of life. More-advanced dizease at baseline (longer illness duration,
worse baseline X-ray) and HIY positivity predicted residual disability. AE at any time during treatment were common:
itch 9%, arthralgia 58%, headache 40%, nausea 33%, vomiting 16%:.




TB treatment needs to be about more
than just the bug
Need to find ways to increase the protective and

decrease the destructive host immune
mechanisms

Pssst! Hey kid,
stick this in your genome
and antibiotics ¢can 't

even touch you!



Too Old




Too long




Correct dose
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Early Bactericidal Activity of High-Dose Ritampin in Patients with
Pulmonary Tuberculosis Evidenced by Positive Sputum Smears”
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We studied the early bactericidal activity of twice the standard dose of rifampin in subjects with pulmonary
tuberculosis evidenced by positive smears. The observed mean 2-day activity was almost double that reported
at the standard dose. Further studies are warranted to establish whether higher rifampin doses might assist
in shortening tuberculosis treatment.



Serum Concentrations of Antimycobacterial Drugs
in Patients with Pulmonary Tuberculosis in Botswana
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Background. 'We conducted a pharmacokinetic study of antimycobacterial drugs involving a cohort of patients
with pulmonary tuberculosis (TB) in Gaborone, Botswana, to assess the prevalence of and risk factors for low
drug concentrations in serum.

Methods.  Adults participated if they had a history of cough =2 weeks, had abnormal chest radiograph findings,
consented to testing for human immunodeficiency virus (HIV), had sputum cultures positive for Mycobacterium
tuberculosis, and were receiving antituberculous therapy for =7 days. Observed maximum serum concentrations
were compared with published normal ranges.

Results.  Of 91 patients enrolled, 89 (98%) were outpatients, and 59 (68%) of 87 patients tested had HIV
infection. The following numbers of patients had low serum concentrations of the following drugs: isoniazid, 27
(30%) of 90; rifampin, 71 (78%) of 91; ethambutol, 37 (41%) of 91; and pyrazinamide, 1 (1%) of 91. Low serum
concentrations of both isoniazid and rifampin occurred in 23 (26%) of 90 patients. Low serum concentrations of
rifampin were found in both HIV-infected and non—-HIV-infected patients, and such patients were less likely to
have >4 weeks of symptoms, more likely to have lymphadenopathy, and more likely to have low serum albumin
levels (P< .05 for all). The associations with noncavitary pulmonary disease (P = .12) and HIV infection (P =
.07) did not reach statistical significance. Delayed absorption was most common with ethambutol, followed by
rifampin.

Conclusions.  These data, predominantly from HIV-infected patients with TB, suggest that low isoniazid,
rifampin, and ethambutol concentrations are common in Botswana. In contrast, pyrazinamide usually is well

absorbed.
CID 2005
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Determinants of Rifampin, Isoniazid, Pyrazinamide, and Ethambutol
Pharmacokinetics in a Cohort of Tuberculosis Patients

Helen Mcllleron,'* Peter Wash, > André Burg;n:r:,2 Jennifer Norman,' Peter 1. Folb,? and Pete Smith*

Division of Clinical Pharmacology, University of Cape Town, Cape Town, South Africa’; Brewelskloof Hospital,
Worcesier, South Africa”; and Medical Research Council of South Africa, Tygerberg, South Africa™

Received 7 June 2005/Returned for modification 21 August 2005/Accepted 9 January 2006

Evaluation of sources of pharmacokinetic variation can facilitate optimization of tuberculosis treatment
regimens by identification of aveidable sources of variation and of risk factors for low or high drug concen-
trations in patients. Our ohjective was to describe the pharmacokinetics of rifampin, isoniazid, pyrazinamide,
and ethambutol in a cohort of tuberculosis patients established on firsi-line treatment regimens and to
evalunate the determinants of pharmacokinetic variation. Plasma concentration-time profiles were determined
for each of the drugs in 142 patients with drog-sensitive pulmonary tuberculosis after 2 months of daily
treatment in hospital. Pharmacokinetic measures were described by noncompartmental analysis. Multiple
linear regression was used to evalopate the patient and the treatment factors associated with variation of the
area under the concentration-time curve from 0 to 8 h. Several factors independently associated with variations
in antituberculosis drug concentrations were identified: human immunodeficiency virus infection was associ-
ated with 39% and 27% reductions for rifampin and ethambutol, respectively: formulation factors were
determinants of rifampin and isoniazid bioavailability; female patients had increased rifampin and isoniazid
concentrations but reduced ethambutol concentrations; older patients had higher levels of isoniazid and
ethambutol; patients with a history of previous antituberculosis treatment had lower ethambutol concentra-
tions: and the dose per kilogram of body weizght was associated with the concentrations of all four agents.
Further stodies are required to assess the implications of variations in antituberculosis drug concentrations
for efficacy and safety before decisions are made to change the dosing strategy in patients at risk.
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Slow responders to tuberculosis (TB) treatment in Virginia have prolonged treatment duration and consume more programmatic
resources. Diabetes is an independent risk factor for slow response and low serum anti-TB drug concentrations. Thus, a statewide
initiative of early therapeutic drug monitoring (TDM) for isoniazid and rifampin at 2 weeks after TB treatment was piloted for all
diabetics with newly diagnosed TB. During the period of early TDM, 12/01/2011-12/31/2012, 21 diabetics had C,;  concentrations
performed and 16 (76%) had a value below the expected range for isoniazid, rifampin, or both. Fifteen had follow-up concentrations
after dose adjustment and 12 (80%) increased to within the expected range (including all for rifampin). Of 16 diabetic patients with
pulmonary TB that had early TDM, 14 (88%) converted their sputum culture to negative in <2 months. Early TDM for diabetics was
operationally feasible, may speed response to TB therapy, and can be considered for TB programs with high diabetes prevalence.

Tuberculosis Research and Treatment
Volume 2013, Article [ 129723, 6 pages
http=//dx.doi.org/10.1155/2013/129723



PROPHYLAXIS OF ISONIAZID NEUROPATHY WITH PYRIDOXINE?*

H. Brar Carison, M.D.,t ELEanor M. AnTHONY, M.D.,f WiLLiam F. RusseLr, Jr., M.D_,§
AND GaroNErR MmpLEsrook, M.

DENVER, COLORADO

THE NEW ENGLAND JOURNAL OF MEDICINE July 19, 1956



A Potential for interference by high doses of
pyridoxine with the anti tuberculosis activity
of INH no more than 10mg per day should be
used.

McCune. American Review of Tuberculosis and Pulmonary
Diseases 1957.



Bull. Org. mond. 5a
Bull. Wid Hith Org.

nte } 1963, 29, 457-481

The Prevention and Treatment of Isoniazid Toxicity
in the Therapy of Pulmonary Tuberculosis

2. An Assessment of the Prophylactic Effect of Pyridoxine in Low Dosage *

TUBERCULOSIS CHEMOTHERAPY CENTRE, MADRAS!?

A recent report from the Tuberculosis Chemotherapy Centre, Madras, showed that a
vitamin-B-complex preparation containing a small amount of pyridoxine (as well as aneurine
hydrochloride, riboflavine, nicotinamide, panthenol and cyanocobalamin) was effective in
the treatment of peripheral neuropathy caused by daily high-dosage (12.5-15.2 mglkg body-
weight ) isoniazid therapy of pulmonary tuberculosis. The present report gives results which
show that the B-complex preparation is fully effective in preventing peripheral neuropathy
in patients receiving the same high dosage of isoniazid, and that this is due to the small
pyridoxine content of only 6 mg daily, and not to any of its other constituents. The low cost of
this small dose of pyridoxine makes high-dosage isoniazid therapy, given in combination
with other drugs or alone, a possible proposition in developing countries.

Studies in the Centre have produced clear evidence that there is an increase in the
Sfrequency of peripheral neuropathy when the dosage of isoniazid is increased from 7.8-
9.6 mglkg bodv-weight to 12.5-15.6 mglkg daily, and that its incidence is higher among slow
than among rapid inactivators of isoniazid.

The studies also show that increasing the dosage of isoniazid when given alone from a
moderate daily dosage of 7.8-9.6 mglkg to the high daily dosage of 12.5-15.6 mg/kg has
not materially altered the radiographic or the bacteriological response to treatment.



Beyond PTB

Cerebrospinal fluid concentrations of antituberculosis agents in adults and
children

P.R. Donald”
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Tuberculous meningitis (TBM | causes a devastating morbidity and mortality in adults and children. Even
in patients presenting at an early stage of disease, deteriomtion may occur despite apparently adequate
therapy. The literature relating to cerebrospinal fluid penetmtion of anttuberculosis agents is reviewed.
Amaongst the essential anttuberculosis agents isoniazid has the best (SF phamacokinetics reaching peak
concentrations | Coax ) only slighthy less than in blood. Pyrazinamide also has good CSF penetration and in
children receiving dosages of 40 mg'kg the C5F Cpyy exceeds the proposed minimal inhibitory concen-
tration of 20 pg'ml. Streptomycin other aminoglycosides and ethambutol have poor C3F penetration and
cannot be agents of first choice for TEM treatment. Rifampicin at dosages used in adults seldom reaches
CSFconcentrations exceeding MIC, but does so more frequently in children when dosages of up to 20 mg/
kg are used The non-essential agents ethionamide, the fluoroquinolones, with the exception of dpro-






