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Triazole Antifungal Therapeutic Drug Monitoring Guidance 

Lucile Packard Children’s Hospital Stanford 

The purpose of this document is to provide guidance on when to perform therapeutic drug monitoring (TDM) and obtain serum concentrations of 

triazole antifungals. For additional guidance on monitoring for adverse effects and lab frequency, see the “Antimicrobial Monitoring” document in the 

Housestaff Manual.  

The general intent of triazole antifungal TDM is to improve efficacy by achieving a therapeutic serum concentration based on evidence and 

guidelines, monitor adherence, and improve safety by identifying supratherapeutic serum concentrations that may increase the risk of toxicity. Of 

note, other antifungals, including amphotericin products and echinocandins do not require TDM.  

Performance of triazole antifungals TDM includes obtaining plasma or serum specimens which are sent to an outside laboratory for analysis 

(consider Send-Out Lab hours to improve turnaround time).  

All serum concentration goals below are based on a steady state trough concentration, which is the lowest concentration in the body 

before the next dose. All blood collections should occur 30 minutes prior to administration of the next dose at steady state to obtain a 

clinically relevant and interpretable serum concentration (see individual triazole content below for timing TDM).  

Triazole 
antifungal 

Trough goals When to perform TDM How to perform TDM Adverse effects and comments 

Voriconazole 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Treatment: 1 – 5.5 
mcg/mL1 
(some experts 
recommend ≥ 2 
mcg/mL for severe 
disease) 
 
Prophylaxis: 1 – 5.5 
mcg/mL1-3 

(consider rechecking 
level if 0.7 to < 1.0 
before dose 
adjusting) 

Recommend TDM 
routinely for all treatment 
courses 
 
Consider TDM for 
prophylaxis courses 

Measure serum concentration 
on day 5 of consecutive therapy 
(presumed steady state) and 4 
days after change in dose 
 

Repeat one week after initial 
trough to confirm within 
therapeutic range 
 

Repeat for any of the following:   

• Patient’s clinical condition 
(e.g., disease progression, 
diarrhea with enteral 
formulation, GVHD, 
concern for non-adherence) 

• Concomitant interacting 
medications (see 
comments) 

• Suspected toxicity (e.g., 
neurotoxicity, 
hepatotoxicity) 

Hepatotoxicity, QTc prolongation, visual 
disturbances (e.g., hallucinations, skin 
photosensitivity), SJS, TEN, periostitis due to 
fluorosis, and with long-term use, dermatological 
complications (e.g., cutaneous malignancies) 
 

Serum levels >5.5 mcg/mL may be associated with 
increased risk of visual disturbances, neurotoxicity, 
and hepatotoxicity 
 

IV formulation contains sulfobutylether-beta-
cyclodextrin which undergoes renal elimination and 
may accumulate when CrCl <50 ml/min 
 

Drug-drug interactions: Strong inhibitor and 
substrate of CYP3A4 (e.g., cyclosporine, 
tacrolimus, and vincristine metabolism inhibition), 
moderate inhibitor and substrate of CYP2C19 and 
weak inhibitor of CYP2C9. 

https://online.lexi.com/lco/action/doc/retrieve/docid/chistn_f/6438603?cesid=11ypWTmavfg&searchUrl=%2Flco%2Faction%2Fsearch%3Fq%3Dmonitor%26t%3Dname%26va%3Dmonitor
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Triazole 
antifungal 

Trough goals When to perform TDM How to perform TDM Adverse effects and comments 

Posaconazole Treatment: >1 
mcg/mL (1000 
ng/mL)1 (some 
experts recommend 
>1.25 mcg/mL [>1250 
ng/mL] for salvage 
therapy)4 
 
Prophylaxis: >0.7 
mcg/mL (>700 
ng/mL)1,4 

Routine monitoring for all 
treatment and prophylaxis 
courses 
 

Measure serum concentration 
on day 5 of therapy (presumed 
steady state) and 4 days after 
change in dose 
 
Repeat TDM as clinically 
relevant, such as:   

• Patient’s clinical condition 
(e.g., disease progression, 
diarrhea with enteral 
formulation, GVHD, 
concern for non-adherence) 

• Concomitant interacting 
medications  

• Suspected toxicity (e.g., 
QTc prolongation, 
hepatotoxicity) 

Hepatotoxicity, QTc prolongation, 
thrombocytopenia, leukopenia, electrolyte 
abnormalities, derm. complications (e.g., rash)  
 

Serum levels > 3.75 mcg/mL (>3750 ng/mL) have 
not been well studied and may be associated with 
adverse effects5,6 
 

Delayed release tablets are not interchangeable 
with immediate release oral suspension due to 
dose differences (bioavailability improved with high 
fat meals and/or acidic beverage) 
 

Drug-drug interactions: Strong CYP3A4 inhibitor, 
e.g., vincristine contraindicated7 

Isavuconazole Treatment: Not 
established, consider 
1 – 7 mcg/mL (some 
experts recommend 3 
– 6 mcg/mL)8,9 
Prophylaxis: NA 

Given predictable PK and 
lack of concentration-
dependent relationships 
for efficacy or safety, 
routine monitoring is not 
required 

Hepatotoxicity, QTc shortening 
 

Intravenous and enteral formulations are 
interchangeable  
 

Drug-drug interactions: Major substrate of CYP3A4 
and moderate inhibitor 

Fluconazole Treatment: Not 
established, AUC: 
MIC > 100 may be an 
appropriate target10 
 
Prophylaxis: NA 

Given predictable PK, 
attainment of serum 
concentration is rarely 
indicated, but can be 
considered for CNS 
disease, renal 
replacement therapy, 
organisms with a high 
MIC, or adherence 

Hepatotoxicity, QTc prolongation 
 

Primarily renally eliminated, dose adjustment 
advised for CrCl <50 mL/min 
 

Drug-drug interactions: Strong inhibitor of 
CYP2C19, moderate inhibitor of CYP3A4 and 
CYP2C9 

Itraconazole*  Add the itraconazole 
and hydroxy-
itraconazole levels to 
assess target serum 
concentration 
 
Treatment: 1 – 4 
mcg/mL11 
Prophylaxis: 0.5 – 4 
mcg/mL 

Routine monitoring for all 
treatment and prophylaxis 
courses 
 

Because of the long half-life, 
serum concentrations vary little 
during a 24-h dosing interval 
and blood specimen can be 
collected at any time.  
 
Measure serum concentration 
after 2 weeks of therapy 
(presumed steady state) 

Hepatotoxicity, QTc prolongation, heart failure 
exacerbation, CNS depression, neuropathy  
 

Formulations are not interchangeable. Oral solution 
bioavailability taken on an empty stomach 
improves absorption while capsules should be 
taken after meals.  
 

HPLC procedure for TDM is preferred over 
bioassay which may be the analytic assay used at 
other labs.12 Results are not interchangeable as 
bioassays (~ 2 to 10 times higher than HPLC). 
 

Drug-drug interactions: Strong inhibitor and 
substrate of CYP3A4 
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* Non-formulary at LPCHS 

HPLC: high-performance liquid chromatography GVHD: Graft versus host disease; PK: Pharmacokinetics; NA: Not available; SJS: Stevens-Johnson syndrome; 

TDM: Therapeutic drug monitoring; TEN: Toxic epidermal necrolysis 

References 

1. Ullmann AJ, et al. Diagnosis and management of Aspergillus diseases: executive summary of the 2017 ESCMID-ECMM-ERS guideline. Clin Microbiol Infect 2018;24:1. 

2. Trifilio S, Singhal S, Williams S, Frankfurt O, Gordon L, Evens A, Winter J, Tallman M, Pi J, Mehta J. Breakthrough fungal infections after allogeneic hematopoietic stem cell 

transplantation in patients on prophylactic voriconazole. Bone Marrow Transplant. 2007 Sep;40(5):451-6. doi: 10.1038/sj.bmt.1705754. Epub 2007 Jun 25. 

3. Mitsani D, Nguyen MH, Shields RK, Toyoda Y, Kwak EJ, Silveira FP, Pilewski JM, Crespo MM, Bermudez C, Bhama JK, Clancy CJ. Prospective, observational study of 

voriconazole therapeutic drug monitoring among lung transplant recipients receiving prophylaxis: factors impacting levels of and associations between serum troughs, 

efficacy, and toxicity. Antimicrob Agents Chemother. 2012 May;56(5):2371-7. doi: 10.1128/AAC.05219-11. Epub 2012 Feb 13. 

4. Gastine S, Hope W, Hempel G, Petraitiene R, Petraitis V, Mickiene D, Bacher J, Walsh TJ, Groll AH. Pharmacodynamics of Posaconazole in Experimental Invasive 

Pulmonary Aspergillosis: Utility of Serum Galactomannan as a Dynamic Endpoint of Antifungal Efficacy. Antimicrob Agents Chemother. 2021 Jan 20;65(2):e01574-20. doi: 

10.1128/AAC.01574-20. Print 2021 Jan 20. 

5. European Medicines Agency Committee for Medicinal Products for Human Use. 2014. Noxafil: International non-proprietary name: posaconazole. European Medicines 

Agency Committee for Medicinal Products for Human Use. https://www.ema.europa.eu/en/documents/variation-report/noxafil-h-c-610-x-0028-epar-scientific-discussion-

extension_en.pdf   Accessed March 13, 2022 

6. Jensen K, Saleh OA, Chesdachai S, Jannetto PJ, Mara KC, Yetmar ZA, Rivera CG. Association of Adverse Effects with High Serum Posaconazole Concentrations. Med 

Mycol. 2023 Aug 3:myad079. 

7. Pekpak E, İleri T, İnce E, Ertem M, Uysal Z. Toxicity of vincristine combined with posaconazole in children with acute lymphoblastic leukemia. J Pediatr Hematol Oncol. 

2018 Jul;40(5):e309-e310.  

8. Kaindl T, et al. Variability and exposure–response relationships of Isavuconazole plasma concentrations in the Phase 3 SECURE trial of patients with invasive mould 

diseases. J Antimicrob Chemother 2019; 74: 761–767. 

9. Arrieta AC, Neely M, Day JC, Rheingold SR, Sue PK, Muller WJ, Danziger-Isakov LA, Chu J, Yildirim I, McComsey GA, Frangoul HA, Chen TK, Statler VA, Steinbach WJ, 

Yin DE, Hamed K, Jones ME, Lademacher C, Desai A, Micklus K, Phillips DL, Kovanda LL, Walsh TJ. Safety, Tolerability, and Population Pharmacokinetics of Intravenous 

and Oral Isavuconazonium Sulfate in Pediatric Patients. Antimicrob Agents Chemother. 2021 Jul 16;65(8):e0029021. 

10. Ashbee HR, et al. Therapeutic drug monitoring (TDM) of antifungal agents: guidelines from the British Society for Medical Mycology. J Antimicrob Chemother 2014; 69: 

1162 –1176. 

11. Chapman SW, et al. Clinical Practice Guidelines for the Management of Blastomycosis: 2008 Update by the Infectious Diseases Society of America. CID 2008:46;1801-12. 

12. Wiederhold NP, Schwartz IS, Patterson TF, Thompson GR 3rd. Variability of Hydroxy-Itraconazole in Relation to Itraconazole Bloodstream Concentrations. Antimicrob 

Agents Chemother. 2021 Mar 18;65(4):e02353-20. doi: 10.1128/AAC.02353-20. Print 2021 Mar 18.  

https://www.ema.europa.eu/en/documents/variation-report/noxafil-h-c-610-x-0028-epar-scientific-discussion-extension_en.pdf
https://www.ema.europa.eu/en/documents/variation-report/noxafil-h-c-610-x-0028-epar-scientific-discussion-extension_en.pdf

