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Learning 
Objectives

• Define Therapeutic Drug Monitoring 
(TDM)

• Identify candidates for TDM

• Explain TDM integration steps



Polling Question
I have been involved with a TB case where TDM was utilized….

A. Yes

B. No

C. Heard it was used but had no idea what for

D. Unsure about TDM, looking forward to learning more during this presentation



Define Therapeutic Drug Monitoring



Therapeutic Drug Monitoring
• Process of quantifying drug

concentrations in patients
• Typically measured as total drug

concentration; it is only the unbound (free)
drug concentration that has activity
against pathogens

• Using these measurements to design
individualized therapeutic regimens

• Dose
• Formulation
• Route
• Frequency of administration

WALSON PD. CLINCHEM.1998



Pharmacokinetics (PK) + Pharmacodynamics (PD)

PK: What the 
body does to 

the drug

PD: What the 
drug does to 

the 
body/organism

PK-PD 
Drug 

concentrations 
+ effect

TDM Goal: 
• Optimize dosing
• Maximize effectiveness
• Minimize toxicity

Simner PJ, Miller L. Understanding Pharmacokinetics (PK) and 
Pharmacodynamics (PD). CLSI AST News Update. 2018. 



Pharmacokinetics

Huang et al. BMC Infectious Diseases.2026.26:41
Basic & Clinical Pharmacology, 14e. McGraw-Hill
Simner PJ, Miller L. Understanding Pharmacokinetics (PK) and 
Pharmacodynamics (PD). CLSI AST News Update. 2018. 

• Enzymatic activity • Glomerular 
filtration rate 
(eGFR)

• Body composition
• Protein binding

• Gastric emptying
• Acid secretion/pH 

stomach
• Diarrhea

Absorption Distribution

MetabolismExcretion



Pharmacodynamic Classification 
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Identify Candidates for TDM



Pediatrics = Special Population

• Prone to under or over respond to usual
dosing regimens

• Less able to tolerate, recognize, or
communicate drug effects

• Intentionally or accidentally mis-dosed

• Adherence/compliance

• Assessing crushing, absorption

Walson PD. ClinChem.1998

“TDM can be 
useful for 

some drugs in 
any patient, 
and for most 

drugs in some 
special 

populations”



Pediatrics = Special Population

Walson PD. ClinChem.1998
Huang et al. BMC Infectious Diseases.2026.26:41

Neonates, infants

Children

Disease severity

Body habitus

Organ function

Multiple medications

Expressing unusual PK because of physiological, environmental, or genetic causes

Adolescents

• >30-40kg
• >10-12 years



• Retrospective analysis, January 2022-November 2023

• 110 inpatients, West China Second University Hospital of Sichuan University

• Majority 6-18 years old

• Oral administration only, for at least 5 days

• Incidence of subtherapeutic plasma levels: 31.4% for isoniazid, 30.1% for rifampin, 
and 3.9% for pyrazinamide

• Mg/kg dosing was a key determinant of exposure

• Maturation principles + body weight should be used to individualize anti-TB therapy



Practical Challenges in Therapeutic Drug Monitoring 

Availability of testing

Ability to obtain extra blood and at specific time points

Resources to perform testing and analyze results

Cost

Unclear/lack of datrapeutic level  

“Appropriate” drug levels alone do not ensure efficacy or safety.



Polling Question
Which patient would be most likely to benefit from TDM?

A.  6Y, MDR TB, family describes compliance with medications

B. 11Y, MDR TB, 35kg, history of partial bowel resection as an infant

C. 15Y, post bone marrow transplant, drug sensitive TB

D. 17Y, normal body habitus, no underlying renal or hepatic dysfunction, no other 
medications, drug sensitive TB



Explain TDM Integration



TDM Process

Determining 
when to draw Lab timing Lab draw 

coordination
Send levels + 
await results



Step 1: Determining when to draw

• Amount of drug entering the body is approximately equal to what is eliminated 
– blood levels remain in a consistent, predictable range between doses

• Reached after 4-5 half-lives
• Sampling prior to steady state underestimates the true level which may lead to 

inappropriate dose increases

Steady State

• Time for the blood concentration to fall by half
• Controls time to steady state
• Can be prolonged in renal or hepatic impairment or with interacting drugs

Half-life

Toutain et al. J Vet Pharm Ther. 2004;27: 427-439
Coggins et al. Pediatrics. 2026; 157(1):e202503013
Andrade et al. J Clin Psych. 2022: 25;83(4)



Step 1: Determining when to draw

Lexi-Drugs. UpToDate Lexidrug. UpToDate Inc. Riverwoods, IL.

Drug Half-life Time to steady state
Rifampin 1-4 hours ~6-10 hours
Isoniazid 2-3 hours ~1 day
Pyrazinamide 7-10 hours ~2 days
Ethambutol 8 hours ~2 days
Bedaquiline 5.5 months Weeks-months
Pretomanid 16 hours ~4-5 days
Linezolid 4-7 hours ~2 days
Moxifloxacin 12 hours ~3 days

Rifampin can auto-induce metabolism at 
~1 week into therapy so may take up to a 
few weeks to truly be at steady state



Step 2: Lab timing
Draw once the drug has reached steady state

Trough: draw within 30 minutes before the next dose – this is the most 
reproducible point and the standard for TDM with most drugs

Peak: drawn at a specific time after the dose (drug-specific), used to 
determine the highest level within the interval

The peak can shift when a patient has “delayed absorption” and this can be 
evaluated by drawing 2 levels after a dose (e.g. 2h and 6h levels)

Toutain et al. J Vet Pharm Ther. 2004;27: 427-439
Coggins et al. Pediatrics. 2026; 157(1):e202503013



Polling Question – Patient Case 1
AJ is a 6yo male (20kg), newly diagnosed with pulmonary TB. Poor weight gain and 
possible malabsorption were noted by the team who is following him. He is on rifampin 
300mg daily, isoniazid 200mg daily, pyrazinamide 600mg daily, and ethambutol 400mg 
daily. His medications were started on 06/01/26
When would be the best time to draw 2h and 6h post-dose levels to evaluate for 
malabsorption?

A. Draw for all medications on 09/17/26

B. Draw for isoniazid, pyrazinamide, and ethambutol on 09/17/26 and then for 
rifampin on 09/24/26

C. Draw for all medications on 09/24/26

D. AJ does not have an indication to have TDM drawn



Step 3: Lab draw coordination

Patient 
understanding

Minimize lab 
draws Dose timing

Lab 
scheduling

Ability to draw 
and send 

TDM



Polling Question – Patient Case 1 (continued)
What education would you like to provide to AJ’s mother before 
setting up the lab visit(s) for them? 

A. Give the morning dose at the usual scheduled time and be prepared to tell 
the nurse the exact clock time the dose was taken. 

B. Make sure AJ has taken his medications without missed or doubled doses, 
and report any missed doses.

C. Plan for AJ to be available for 2 blood draws on the appointment day at 2 
hours and 6 hours after the dose(s), rather than leaving after a single draw.

D. All of the above



Step 4: Send levels

• Infectious Disease Pharmacokinetic Laboratory (IDPL) at University of
Florida

• Advanced Diagnostic Laboratories (ADL) at National Jewish Health

Two main labs that perform tests on these medications

• Considerations for how much sample is needed, whether it needs to be
sent on ice, etc

• Who will handle the shipping and necessary paperwork for your facility

Requirements for lab draws



Step 4: Send levels – IDPL @ UF Health

• Extensive website with all details of how and what to send 
and where to address everything for the shipping. 



Step 4: Send levels – IDPL @ UF Health

• Requires a requisition sheet for EACH time that a medication 
level that is drawn (e.g., 4 drugs all getting 2h and 6h levels 
requires 2 forms)

• PDF provided on their website



Step 4: Send levels – ADL @ National Jewish Health



Step 4: Send levels – ADL @ National Jewish Health



• Requires a requisition sheet for EACH time that a medication 
level that is drawn (e.g., 4 drugs all getting 2h and 6h levels 
requires 2 forms)

• PDF provided on their website

Step 4: Send levels – ADL @ National Jewish Health



Step 4: Await results
IDPL @ UF Health
• No specific turnaround times specified on website
• Recommend overnight shipping and must arrive on a weekday

ADL @ National Jewish Health
• “Within 10 business days” listed for turnaround time on most 

levels within catalogue
• Recommend overnight shipping and must arrive on a weekday



Polling Question – Patient Case 2
KB is a 15-year-old female (45 kg) diagnosed with rifampin-resistant / 
fluoroquinolone-susceptible pulmonary TB. She was started on bedaquiline 
400mg PO daily (2wk lead in), pretomanid 200mg PO daily, linezolid 
600mg PO daily, and moxifloxacin 400mg PO daily last week. 
KB is scheduled for a linezolid trough; which of these are correct?

A. Draw the sample immediately before the next scheduled dose (within ~30 
minutes prior), not after a dose. 

B. Confirm the drug will be at steady state at the time of the scheduled draw.

C. Record the exact time of the last dose and the exact draw time and label 
clearly as a trough.

D. All of the above



Questions and 
Answers



Thank you
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