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Off-label mention for TB treatment:

Disclosure: > Clofazimine
o Levofloxacin

o Moxifloxacin
o Rifabutin
o Amikacin




Learning * Review key principles of therapeutic drug
Objectives

monitoring (TDM)
* |dentify TB cases appropriate for TDM

* Interpret TDM results and adjust drug
therapy appropriately




Therapeutic drug
monitoring (TDM)

WHAT, WHY, AND WHO




What is Therapeutic Drug Monitoring”?
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* Measuring drugs levels

o Usually blood levels (surrogate marker)

Designated intervals

Target concentrations/range
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Why perform drug
levels during TB
management?

Mayo Clinic Center for Tuberculosis

Efficacy target Minimize toxicity

Compliance Confirm
measure absorption

Assess
presence or
degree of drug
Interaction




Same TB dose for everyone?



TDM for whom?

Slow responders
Extremes of weight
Impaired drug clearance

o Kidney function
o Liver funding

Concerning drug interactions | |
Malabsorption potential
Elevated drug toxicity risk




Summary

 Blood level assessment:
* Informs drug exposure

« Standard TB drug doses
 Anticipated exposure
* Expected outcome

* Qutliers exist

- TDM

- Patient-specific drug exposure
information

* Individualize Treatment
» May enhance TB outcome

 TDM candidates
» Slow TB response
* High/low exposure potential




& Join at: vevox.app ID: 138-099-901 Question slide

Which patient scenario would least likely see benefit
from serum drug level assessment of oral TB therapy?

Rifabutin (CYP3A4 substrate) + Darunavir/Ritonavir (CYP3A4 inhibitors)

[ ] o%
_Chronic liver disease (Child’s Pugh C), ascites, and low body weight (45kg)

| 0%
_Non-cavitary, drug-sensitive TB. 70kg. Otherwise, healthy

| 0%

[MDR TB with history of small bowel resection
| 0%




o Join at: vevox.app ID: 138-099-901 Results slide

Which patient scenario would least likely see benefit
from serum drug level assessment of oral TB therapy?

IRifabutin (CYP3A4 substrate) + Darunavir/Ritonavir (CYP3A4 inhibitors) ]
HH.#%

IChronic liver disease (Child’s Pugh C), ascites, and low body weight (45kg) ]
HH A%

Non-cavitary, drug-sensitive TB. 70kg. Otherwise, healthy
| | #H%

MDR TB with history of small bowel resection
| |t #%




Which patient scenario would least likely see benefit
from serum drug level assessment of oral TB therapy?

A | Rifabutin (CYP3A4 substrate) + Darunavir/Ritonavir (CYP3A4 inhibitors)

B | Chronic liver disease (Child’s Pugh C), ascites, and low body weight (45kQ)

C | Non-cavitary, drug-sensitive TB. 70kg. Otherwise, healthy

D | MDR TB with history of small bowel resection
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Blood levels = surrogate marker
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Pharmacokinetic (PK) terms
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First Order Kinetics
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When to draw blood for oral TB TDM




Peak (C,,..)
Blood draws

Concentration
(mcg/ml)
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« TWO-hour blood sample
o 2 hours after oral dose
o Approximates “peak”
o For many oral TB drugs

° Tmax

o Absorption information

close to 2 hours

* Trough levels?
o Short half-life TB drugs

o Often below assay detection limit




Single assessment- malabsorption

log
Concentration

Time



Single assessment — Delayed Absorption

Log
Concentration

Time



Two Assessments = Improved Information

Adding a 6-hour post oral dose blood sample
- Rate + extent of absorption

o Elimination/drug clearance
o Malabsorption vs delayed absorption

Preferred approach for most oral TB therapies

o Two blood level assessments
o 2-hours and 6-hours after oral dose

Mayo Clinic Center for Tuberculosis
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2-hour + 6-hour post oral dose levels

Drug Clearance information Slow/Delayed absorption
Log Log
Concentration Concentration

Time Time



Blood assessments: Drug Nuances

Peak Additional Peak Additional
Assessment Assessment Assessment | Assessment
(hours) (hours) (hours) (hours)

Bedaquiline ) 24* Moxifloxacin 2 6
Clofazimine 2-3 6-7 Para-amino 6 -
Cycloserine 2-3 G salicylic acid
Ethambutol 2.3 6-7 Pretomanid 5 24*
Ethionamide 2 6 Pyrazinamide 2

Isoniazid 1-2 4-6 Rifabutin 3-4 7
Levofloxacin 2 6 Rifampin 2 6

Linezolid 2 5-6, 24* Rifapentine 5-6 24*

* Trough level can be taken immediately before dose

Tables adapted from: Drug-Resistant Tuberculosis: A Survival Guide for Clinicians, Third Edition/ 2022 Updates. Curry TB Center



Summary - TDM approach

Dual blood level assessment
> 2-hour and 6-hour post oral doses for most

Consider pharmacokinetics of specific drugs
- Later peak (~5-6h): BDQ, PTM, RPT, PAS
> Trough level: BDQ, PTM, LZD, RPT
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Rifampin, isoniazid, pyrazinamide and ethambutol
administered at 0800 When should blood levels be
drawn?

0730 and 1200
[ | 0%

0800 and 1000

| 0%

1000 and 1400

| 0%

0900 and 1100
[ | 0%




& Join at: vevox.app ID: 138-099-901 Results slide

Rifampin, isoniazid, pyrazinamide and ethambutol
administered at 0800 When should blood levels be
drawn?

0730 and 1200

| | w4 4%
0800 and 1000

| | w4 1%
1000 and 1400

| | w4 1%

0900 and 1100
H |t 4%




Rifampin, isoniazid, pyrazinamide and ethambutol
administered at 0800

When should blood levels be drawn??

A | 0730 and 1200

B | 0800 and 1000

C [ 1000 and 1400

D [ 0900 and 1100
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Case —
INH/EMB  31yo F (74 kg) from DRC (Congo)

o Bilateral cavitary pulmonary TB
o Normal kidney/liver function
o No comorbidities
o Resistance to INH and EMB
o Regimen:
- Rifampin 600 mg daily
- PZA 1500mg daily
- Moxifloxacin 400mg daily

Resistance

Mayo Clinic Center for Tuberculosis



0/12 Join at: vevox.app ID: 138-099-901 Question slide
Drug/Dose 2h-level (mcg/ml 6h-level (mcg/ml

RIF 600 mg 8 -24
PZA 1500 mg 31.2 19.6 20 - 60
MXF 400 mg 2.1 1.3 3-5

How would you adjust therapy?

No dose adjustments necessary

[ | 0%
T Rifampin to 900mg + 1 Moxifloxacin 800mg daily

| 0%
1 Rifampin to 1200mg + continue Moxifloxacin 400mg

| 0%

[T PZAto 3gm, | Rifampin to 450mg, 1 Moxifloxacin 600mg
| 0%




n Join at: vevox.app ID: 138-099-901 Preparing Results
Drug/Dose 2h-level (mchmI 6h-level (mchmI

RIF 600 mg 8-24
PZA 1500 mg 31.2 19.6 20 - 60
MXF 400 mg 2.1 1.3 3-5

How would you adjust therapy?

No dose adjustments necessary

B | 0%
1 Rifampin to 900mg + 1 Moxifloxacin 800mg daily

| 0%
1 Rifampin to 1200mg + continue Moxifloxacin 400mg

| 0%

T PZAto 3gm, | omypn 2 4FC.0hg, T Moxifoxal.s 230,

| : 1] S

O




TDM results
Drug/Dose 2h-level (mcg/ml 6h-level (mcg/ml

RIF 600 mg 8-24
PZA 1500 mg 31.2 19.6 20 - 60
MXF 400 mg 2.1 1.3 3-5

How would you adjust therapy?

No dose adjustments necessary

1 Rifampin to 900mg + 1 Moxifloxacin 800mg daily

T Rifampin to 1200mg + continue Moxifloxacin 400mg

O 0O w|>

T PZA to 3gm, | Rifampin to 450mg, 1 Moxifloxacin 600mg




: » Rifampin + Moxifloxacin
Summary Points > Moxifloxacin | ~30%

o Dose adjustments can be warranted

* Fluoroguinolones + Rifampin
o C ¢ - dependent bactericidal effects

» High fluoroquinolone doses
o Monitor for QT prolongation

Mayo Clinic Center for Tuberculosis




Case — Cavitary TB

48 yo F (62kg) with pulmonary TB
o Recent immigrant from Somalia
o Cavitary lesion in right upper lobe
o |[nitiated on daily drug therapy:
o Rifampin 600 mg
o [soniazid 300 mg
o Pyrazinamide 1000 mg
- Ethambutol 800 mg

« Slow clinical response

« Still smear positive at 3 weeks
« TDM ordered
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Drug/Dose 2h-level (mcg/ml) | 6h-level (mcg/ml)

RIF 600 mg 4.02 6.11 8-24
INH 300 mg 2.1 Trace 3-6
PZA 1000 mg 22.2 17.4 20 - 60
EMB 800 mg 1.78 1.44 2-6

How would you adjust therapy?

1 RIF to 1200mg + continue INH, PZA, EMB doses

| 0%
1 INH 600mg + continue RIF, PZA, EMB doses

| 0%
1 RIF 1200mg + 1 INH 450mg + 1 PZA 1500mg + 1 EMB 1200mg

| 0%

No dose adjustments necessary

| 0%




n Join at: vevox.app ID: 138-099-901 Preparing Results
Drug/Dose 2h-level (mcg/ml) | 6h-level (mcg/ml)

RIF 600 mg 4.02 6.11 8-24
INH 300 mg 2.1 Trace 3-6
PZA 1000 mg 22.2 17.4 20 - 60
EMB 800 mg 1.78 1.44 2-6

How would you adjust therapy?

[T RIF to 1200mg + continue INH, PZA, EMB doses
| 0%

1 INH 600mg + continue RIF, PZA, EMB doses

| 0%

1 RIF 1200mg + 1 INH 450mg + 1 PZA 1500mg + 1 EMB 1200mg

| 0%

No dose adjustments necessary

| _ e - ] 0%




TDM results
Drug/Dose 2h-level (mcg/ml) | 6h-level (mcg/ml)

RIF 600 mg 4.02 6.11 8-24
INH 300 mg 2.1 Trace 3-6
PZA 1000 mg 22.2 17.4 20 - 60
EMB 800 mg 1.78 1.44 2-6

How would you adjust therapy?

T RIF to 1200mg + continue INH, PZA, EMB doses

T INH 600mg + continue RIF, PZA, EMB doses

t RIF 1200mg + 1 INH 450mg + 1 PZA 1500mg + 1 EMB 1200mg

O O | >

No dose adjustments necessary




Case — Cavitary TB

RIF 600 mg 4.02 6.11 8-24
INH 300 mg 1.42 Trace 3-6
PZA 1000 mg 22.2 17.4 20-60
EMB 800 mg 1.78 1.44 2-6

* RIF =low absorption/low levels + delayed absorption-> 1 1200mg

« INH = poor absorption/low levels - 1 450mgq
« PZA=WNL (low end) on low dose - 1 1500mqg
« EMB = low levels on low dose—> 1 1200mg

« Recheck levels on new doses



CASE - CAVITARY TB SUMMARY POINTS

« Delayed absorption
o Expected T, ., is later than expected

o For typical T, ., ~2h
o 6h level > 2h level

max

« Malabsorption
o 2-hour C_ ., is lower than expected

o 6h level lower than 2h level
o Reflecting anticipated clearance

Daily dosing | __EMB__| __PZA___

96-75kg 1200 mg 1500 mg
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Log
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Helpful References

« Maranchik NF, Peloquin CA. Role of therapeutic drug monitoring in the
treatment of multidrug resistant TB. Journal of Clin Tuberculosis and Other
Mycobacterial Diseases. 2024 April; PMID:38708036

« Alsultan A, Peloquin CA. Therapeutic drug monitoring in the treatment of
tuberculosis: an update. Drugs. 2014 Jun; 74(8):839-54. PMID: 24846578

* Curry International Tuberculosis Center and California Department of Public
Health, 2022: Drug-Resistant Tuberculosis: A Survival Guide for Clinicians,
Third Edition/ 2022 Updates. Therapeutic Drug Monitoring [p 41-42].

o https://www.currytbcenter.ucsf.edu/products/cover-pages/drug-resistant-
tuberculosis-survival-quide-clinicians-3rd-edition
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Questions and
Answers
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