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Purpose: Isavuconazole is an azole antifungal drug, which is used for invasive aspergillosis and mucormycosis. The objective of this study 
was to comprehensive review the impact of drug–drug interactions (DDIs) on isavuconazole pharmacokinetics by categorizing concomitant 
medications as enzyme inducers (eg, rifampicin), inhibitors (eg, ritonavir), or neutral agents. Additionally, we aimed to evaluate whether the 
duration of combination therapy modulates the magnitude of DDIs and provide references for clinical medication.
Methods: The literature concerning the interactions of isavuconazole was systematically retrieved from three retrieval platforms, 
PUBMED, EMBASE, and the Cochrane Library, using the search terms: “isavuconazole” or “isavuconazonium” or “Cresemba” and 
“interact*”, or “cotreatment”, or “coadministration”, or “combination”, or “concomitant”. A total of 1051 articles were retrieved and 
then conduct screening according to the inclusion and exclusion criteria.
Results: Eleven studies involving 23 drugs were included in this study. Rifampicin, flucloxacillin, and phenobarbital decreased the 
exposure of isavuconazole. Ketoconazole and ritonavir significantly increased the exposure of isavuconazole. Esomeprazole, had no 
significant effects on the exposure of isavuconazole. Although midazolam, estradiol/norethisterone, atorvastatin, digoxin, metformin, 
methotrexate, bupropion, repaglinide, dextromethorphan, caffeine, methadone, warfarin, cyclosporine, tacrolimus, sirolimus, prednisone, 
and mycophenolate mofetil had also no significant effect on isavuconazole pharmacokinetics, a single-dose administration cannot induce or 
inhibit metabolic enzymes stably, and we consider the results to be unreliable. Therefore, these drugs still need to be used with caution.
Conclusion: This review demonstrates that drug interactions of isavuconazole are predominantly mediated by the CYP3A4/ 
P-glycoprotein pathway: strong inducers (eg, rifampicin) reduce its exposure, while strong inhibitors (eg, ketoconazole) increase 
exposure. Single-dose interaction studies are unreliable due to insufficient time for enzyme regulation, highlighting the need to 
consider the duration of combination therapy. Clinical recommendations: avoid coadministration with strong inducers/inhibitors and 
implement therapeutic drug monitoring (TDM) for patients on long-term combination therapy to optimize dosing regimens.
Keywords: isavuconazole, drug–drug interaction, single-dose, pharmacokinetic

Introduction
Invasive aspergillosis (IA) incidence has risen in immunocompromised populations (eg, hematological malignancies, 
transplant recipients, HIV-infected),1–3 with triazoles as first-line therapy per guidelines.4 Isavuconazole, a second- 
generation triazole, demonstrates non-inferior efficacy to voriconazole (42-day mortality: 19% vs 20%) and better 
tolerability (42% vs 60% adverse events),5,6 positioning it as a preferred agent.

The optimal pharmacokinetic/pharmacodynamic index of azole antifungal drugs is the AUC/MIC.7 Owing to their 
highly variable pharmacokinetics, therapeutic drug monitoring (TDM) of azole drugs is recommended. The trough 
concentration of isavuconazole is strongly correlated with the AUC. Although there is currently no recommendation from 
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guidelines or consensus, some studies have reported that its appropriate trough concentration range is 2–5 mg/L.8,9 

A trough concentration that is too low may lead to poor anti-infection effects, whereas a concentration that is too high is 
associated with the occurrence of adverse reactions.10

Isavuconazonium sulfate is the prodrug of isavuconazole. A 372 mg intravenous dose of isavuconazonium sulfate is 
bioequivalent to 200 mg oral isavuconazole, and dosing regimen is thrice daily for 2 days as loading doses prior to 
beginning daily therapy. The design of prodrug reduces the first pass effect of oral preparation. The oral absolute 
bioavailability of isavuconazole amounts to 98% and the same dosing can be used for both intravenous and oral route.11 

It is predominantly metabolized before excretion, as only 34% of the administered dose was recovered as unchanged 
isavuconazole in faeces (33%) and urine (<1%).12 In vitro and in vivo studies have indicated that CYP3A4/5 and 
subsequently uridine diphosphate glucuronosyltransferase (UGT) are involved in the metabolism of isavuconazole.

One study reported that isavuconazole has fewer interactions, which is an advantage in its clinical use.13 This may be 
related to the fact that its inhibitory effect on CYP3A4 is weaker than that of fluconazole, itraconazole, etc.14,15 However, 
its metabolism via CYP3A4/5 and UGT pathways raises concerns about drug–drug interactions (DDIs), which remain 
undercharacterized.

This review systematically evaluates DDIs affecting isavuconazole’s pharmacokinetics, differentiating single- vs 
multi-dose effects to inform clinical dosing and TDM.

Methods
Search Strategy
We conducted a systematic search of PubMed, Embase, and the Cochrane Library for articles published up to August 8th, 
2024, to identify all studies describing the interaction effects on isavuconazole pharmacokinetics, using the search terms: 
“isavuconazole” or “isavuconazonium” or “Cresemba” and “interact*”, or “cotreatment”, or “coadministration”, or 
“combination”, or “concomitant”. Two investigators (Yanlei Sang and Qiang Xu) independently screened the articles 
for inclusion, and disagreements were resolved by a third investigator (Anna Gao). The full search strategy is available in 
Supplementary Table 1.

Inclusion Criteria
The inclusion criteria were as follows: all the published papers; the interaction of isavuconazole was studied; and all the 
age groups.

Exclusion Criteria
The exclusion criteria were as follows: vitro study; animal study; conference abstract; review; effectiveness study; protocol; 
no pharmacokinetic outcome of isavuconazole reported; and pharmacokinetic changes not caused by a certain drug.

Data Collection
Two investigators (Yanlei Sang and Qiang Xu) independently extracted data from the included studies. The pharmaco
kinetic outcomes included the AUC, Cmax, Cmin, CL, CL/F and Tmax. Other data included the publication year, study 
design, concomitant medication, coadministration time, and route of administration.

Results
A total of 1051 articles were retrieved, and after screening by three investigators on the basis of the inclusion and 
exclusion criteria, 11 articles and 23 drugs were included in the study. Seven of them are Phase I studies, and 4 are Phase 
IV studies, as shown in Figure 1.

The Combination of Drugs Reduces the Exposure of Isavuconazole
According to current reports, a total of three drugs, rifampicin,16 phenobarbital,17 and flucloxacillin,18,19 can reduce the 
exposure of isavuconazole.
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Rifampicin is a potent enzyme inducer. The interaction between it and isavuconazole was explored in a Phase 
I clinical study, and it had a significant impact on the metabolism of isavuconazole. The induction ability of phenobarbital 
is weaker than that of rifampicin. However, decrease in the concentration of isavuconazole has also been reported in the 
clinic. After the dose was increased, the concentration reached the therapeutic range. Three cases have reported 
interactions between flucloxacillin and isavuconazole, all showing significantly decreased isavuconazole concentrations, 
warranting clinical attention. See Table 1 for details.

The interaction between rifabutin and isavuconazole has also been reported in 2 cases.17 One case involved the 
concomitant use of tacrolimus, a CYP enzyme inhibitor, while in the other case, rifampicin and flucloxacillin had been 
used in the earlier stage, and CYP enzymes may have already been induced. Therefore, these 2 cases were excluded from 
the final included literature.

Figure 1 Study selection flow diagram.
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Table 1 Concomitant Medications Reduce the Exposure of Isavuconazole

Concomitant 
Medications

Publication 
Year

Study 
Design

Dosage and 
Administration of 
Concomitant Drugs

Dosage and Administration of Isavuconazole Pharmacokinetics of 
Isavuconazole When Used 
Alone

Pharmacokinetics of 
Isavuconazole When Used 
in Combination.

The Combined Drug  
Administration Regimen  
Before the Pharmacokinetics 
of Isavuconazole Were 
Determined

Rifampicin16 2017 Phase I 600mg, oral, day 36-71 400 mg day 44; 100 mg QD days 45–57 AUC0-∞: 233.1 (122.9) h·μg/mL; 
Cmax: 2.4 (0.5) μg/mL; 
CL/F: 2.8 (0.6) L/h.

AUC0-∞: 5.8 (1.4) h·μg/mL; 
Cmax: 0.6 (0.2) μg/mL; 
CL/F: 27 (6.2) L/h.

25 days

Phenobarbital17 2021 Case Oral Loading dose 200 mg q8h and maintenance dose 200 mg 
q24h from day 3 to day 11; then 200mg q12h to day 37; 
intravenous

Day 11: Cmin 1.6mg/L; 
Day 23: Cmin 3.7mg/L.

NA

Flucloxacillin18,19 2021 Case1 2g, q4h; intravenous; day 
1–15

200 mg q8h for 2 days, maintenance dose of 200 mg q24h; 
intravenous; from day 8

Day 13: Cmin 0.37 mg/L; 
Day 14: Cmin 0.37 mg/L; 
Day 16: Cmin 0.44 mg/L; 
Day 17: Cmin 0.38 mg/L.

7 days

2021 Case2 2g, q4h; intravenous; day 
1−34

200 mg q8h for 2 days, maintenance dose of 200 mg 
q24h; day 7–11; 
200mg q12h; day 12–19 
200mg q8h; day 20–43 
200mg q12h; day 44–88

Day 39: Cmin 2.9 mg/L; 
Day 46: Cmin 2.2 mg/L; 
Day 56: Cmin 2.9 mg/L; 
Day 70: Cmin 2.6 mg/L.

Day 8: Cmin 0.6 mg/L; 
Day 12: Cmin 0.5 mg/L; 
Day 14: Cmin 1.0 mg/L; 
Day 18: Cmin 1.0 mg/L; 
Day 21: Cmin 1.2 mg/L; 
Day 25: Cmin 1.5 mg/L.

34 days

2022 Case3 2g, q4h; intravenous; 
day 1–41

200 mg q8h for 2 days, maintenance dose of 200 mg q24h; 
intravenous; 
day 26–42; day 77-

Day 85: Cmin 1.7mg/L; 
Day 92: Cmin 5.2mg/L.

Day 35: Cmin 0.3mg/L 41 days

Abbreviations: AUC, area under the concentration–time curve; Cmax, maximum concentration; Cmin, minimum concentration; CL/F, Clearance/Bioavailability; NA not available.
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The Combination of Drugs Has No Significant Effect on the Exposure of Isavuconazole
Several phase I studies have reported that concomitant drugs, including esomeprazole,11 midazolam,16 estradiol/norethisterone,16 

atorvastatin,20 digoxin,20 metformin,20 methotrexate,20 bupropion,21 repaglinide,21 caffeine,21 dextromethorphan,21 

methadone,21 warfarin,22 cyclosporine,23 mycophenolate mofetil,23 prednisone,23 sirolimus,23 and tacrolimus,23 have no sig
nificant effect on the pharmacokinetics of isavuconazole. For details, please refer to Table 2.

In addition, a case-control study on letermovir with isavuconazole was reported.24 Letermovir is a moderate inhibitor 
of CYP3A4/5, CYP2C8, organic anion transporting polypeptides 1B1 and 3, and P-glycoprotein. Terrier and others used 
the combination of letermovir and isavuconazole as the study group and isavuconazole alone as the control group among 
patients who underwent allogeneic haematopoietic stem cell transplantation, and retrospectively analyzed the differences 
between the two groups. As a result, there was no significant difference in trough concentration between the study group 
(median, 3.20 mg/L; interquartile range [IQR], 2.40) and the control group (median, 2.35 mg/L; IQR, 1.50) (P = 0.17).

Marchesi et al reported the pharmacokinetic situation of a patient with acute lymphoblastic leukemia using 
isavuconazole.13 When the chemotherapy drugs were used in combination with isavuconazole, the concentration of 
isavuconazole was 4.6 mg/L. Ten days after the chemotherapy drugs were discontinued due to liver damage, the 
concentration of isavuconazole was 5.2 mg/L, with an insignificant change range. Since chemotherapy regimens involve 
a combination of multiple drugs, this study was not included.

The Combination of Drugs Increases the Exposure of Isavuconazole
In vitro experiments, in which isavuconazole was incubated with human liver microsomes expressing cytochrome P450 
enzymes, revealed that the ratio of the remaining isavuconazole was lower for CYP3A4 (33.8%) or CYP3A5 (68.4%) 
than for CYP2B6, CYP2C8, or CYP3A7 (all >98%).16 Therefore, there are numerous inhibitors of CYP3A4/3A5 that can 
increase the concentration/AUC of isavuconazole. Currently, the drugs reported in the literature include ketoconazole16 

and lopinavir/ritonavir.25 For details, please refer to Table 3. A 5.5-fold increase in isavuconazole’s AUC caused by 
ketoconazole confirms its status as a sensitive CYP3A4 substrate.

The Effect of Combined Drug Administration Duration on the Pharmacokinetics of 
Isavuconazole
In the above reports, only the case of phenobarbital17 did not explicitly mention the number of days used before determining the 
concentration of isavuconazole. The reports on flucloxacillin18,19 had long induction times, and the final concentration of 
isavuconazole was very low. In phase I trial, rifampicin was administered alone for 7 days, followed by co-administration with 
isavuconazole for 13 days, and then the concentration of isavuconazole was measured.16 Long-term administration can fully 
exert the induction effect of drugs on enzymes. In contrast, midazolam,16 estradiol/norethisterone,16 atorvastatin,20 digoxin,20 

metformin,20 methotrexate,20 bupropion,21 repaglinide,21 dextromethorphan,21 caffeine,21 methadone,21 warfarin,22 

cyclosporine,23 tacrolimus,23 sirolimus,23 prednisone,23 and mycophenolate mofetil,23 administered only a single-dose before 
measuring isavuconazole concentrations. The main outcomes of these studies focused on the impact of isavuconazole on 
concomitant drugs. A single-dose administration regimen cannot achieve stable blood drug concentrations and metabolic enzyme 
inhibition or induction states, and the concentration determination of isavuconazole is mostly extended to 24 hours after 
administration. We thought the conclusion that there is no significant effect on isavuconazole pharmacokinetics is unreliable.

Discussion
The predominance of phase I studies in our analysis underscores a critical gap in post-marketing surveillance for 
isavuconazole DDIs. This imbalance may reflect the underutilization of TDM in clinical practice, as highlighted by 
the scarcity of real-world data on long-term coadministration scenarios.

While package inserts contraindicate coadministration with potent CYP3A4 inducers (eg, rifampin, carbamazepine), 
our analysis reveals nuanced differences in their effects. Rifampin, a prototypical inducer, reduces isavuconazole 
exposure by 97% in phase I studies,16 necessitating strict avoidance. In contrast, phenobarbital, a weaker inducer, only 
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Table 2 Concomitant Medications Have No Significant Effect on the Exposure of Isavuconazole in Phase I Studies

Concomitant 
Medications

Publication 
Year

Study 
Design

Dosage and Administration 
of Concomitant Drugs

Dosage and Administration of 
Isavuconazole

Pharmacokinetics of 
Isavuconazole When Used 
Alone

Pharmacokinetics of Isavuconazole 
When Used in combination.

The Combined Drug  
Administration Regimen  
Before the Pharmacokinetics of 
Isavuconazole Were Determined

Esomeprazole11 2016 Phase I 40 mg oral once per day on days 
1–10

Oral 200 mg TID on days 6 and 7, followed 
by QD on days 8 to 10

AUCτ 112.8 (26.7) h·μg/mL; 
Cmax, 6.9 (1.5) μg/mL; 

tmax, 3.0 (2.0–8.0) hours

AUCτ 123.2 (38.5); h·μg/mL 
Cmax, 7.3 (1.9) μg/mL; 

tmax, 4.0 (1.5–4.0) hours

10 days

Midazolam16 2017 Phase I A single oral dose of 3mg on day 
12

Oral 200 mg TID on days 3 and 4followed by 
200 mg QD on days 5 to 13

AUCτ 89.8 (22.9) h·μg/mL; 
Cmax, 5.2 (1.4) μg/mL; 

tmax, 4.0 (3.0−23.9) hours

AUCτ 88.2(22.0) h·μg/mL; 
Cmax, 5.0 (1.1) μg/mL; 

tmax,4.6 (2.0−23.9) hours

A single-dose

Estradiol/ 
norethisterone16

2017 Phase I A single oral dose of ethinyl 
estradiol 35μg /norethindrone 

1 mg on day 13

Oral 200 mg TID on 
days 9 and 10followed by 200 mg QD on 

days 11 to 16

AUCτ 80.8 (18.7) h·μg/mL; 
Cmax, 5.8 (1.3) μg/mL; 

tmax, 2.5 (2.0−3.0) hours

AUCτ 81.4 (19.0) h·μg/mL; 
Cmax, 6.1 (1.5) μg/mL; 

tmax, 2.0 (1.0−4.0) hours

A single-dose

Atorvastatin20 2017 Phase I A single oral dose of oral 
atorvastatin 

calcium 20 mg on day 12

Oral 200 mg TID on days 8 and 9, followed 
by 200 mg QD on days 10 to 15

AUCτ77.3 (22.0) h·μg/mL; 
Cmax, 5.3 (1.2) μg/mL; 

tmax, 3.0 (1.5–4.0) hours

AUCτ81.2 (22.3) h·μg/mL; 
Cmax, 5.5 (1.3) μg/mL; 

tmax, 2.5 (1.5–4.0) hours

A single-dose

Digoxin20 2017 Phase I A single dose of oral digoxin 
0.5 mg on day 19

Oral 200 mg TID on days 15 and 16, 
followed by  

200 mg QD on days 17 to 26

AUCτ101.8 (30.2) h·μg/mL; 
Cmax, 6.1 (1.7) μg/mL; 

tmax, 3.0 (2.0–4.1) hours

AUCτ101.1 (29.5) h·μg/mL; 
Cmax, 6.2 (1.7) μg/mL; 

tmax, 3.0 (2.0–5.0) hours

A single-dose

Metformin20 2017 Phase I A single oral dose of metformin 
hydrochloride 

850 mg on day 8

Oral 200 mg TID 
on days 4 and 5, followed by 200 mg QD on 

days 6 −9

AUCτ105.7 (31.0) h·μg/mL; 
Cmax, 7.1 (2.2) μg/mL; 

tmax, 3.0 (1.5–4.0) hours

AUCτ111.7 (33.7) h·μg/mL; 
Cmax, 7.2 (2.0) μg/mL; 

tmax, 2.8 (2.0–4.0) hours

A Single-dose

Methotrexate20 2017 Phase I A single oral dose of 
methotrexate 7.5 mg on day 8

Oral 200 mg TID 
on days 4 and 5, followed by oral 

isavuconazole 200 mg QD on days 6 −9

AUCτ99.4 (30.8) h·μg/mL; 
Cmax, 6.2 (1.5) μg/mL; 

tmax, 3.0 (2.0–4.0) hours

AUCτ102.7 (29.5) h·μg/mL; 
Cmax, 6.4 (1.6) μg/mL; 

tmax, 3.0 (1.5–4.0) hours

A single-dose

Bupropion21 2017 Phase I A single oral dose 
of bupropion 100 mg on day 15.

Oral   
200 mg 

TID on days 8and 9, followed by 200 mg QD 

on days 10 to 20

AUCτ94.3 (13.1) h·μg/mL; 
Cmax, 6.20 (1.00) μg/mL; 

tmax, 3.0 (1.5–4.0) hours

AUCτ93.3 (14.8) h·μg/mL; 
Cmax, 6.32 (1.18) μg/mL; 

tmax, 3.0 (1.5–4.0) hours

A single-dose

Repaglinide21 2017 Phase I A single oral doses of repaglinide 

0.5 mg on days 14

Oral  

200 mg TID on days 5 and 6, followed by 

200 mg QD on days 7 to 17

AUCτ122.9 (29.6) h·μg/mL; 

Cmax, 7.33 (1.51) μg/mL; 

tmax, 3.0 (2.0–4.0) hours

AUCτ123.2 (26.6) h·μg/mL; 

Cmax, 7.44 (1.59) μg/mL; 

tmax, 3.0 (1.5–4.2) hours

A single-dose

Caffeine21 2017 Phase I A single oral doses of 

caffeine 200 mg on days 16

Oral  

200 mg TID on days 5 and 6, followed by 

200 mg QD on days 7 to 17

AUCτ122.9 (29.6) h·μg/mL; 

Cmax, 7.33 (1.51) μg/mL; 

tmax, 3.0 (2.0–4.0) hours

AUCτ131.6 (28.9) h·μg/mL; 

Cmax, 7.98 (1.72) μg/mL; 

tmax, 3.0 (2.0–4.0) hours

A single-dose

Dextromethorphan21 2017 Phase I A single oral dose of 

dextromethorphan 30 mg 

on day 10

Oral 

200 mg TID on days 6 and 7, followed by 

200 mg QD on days 8 to 12

AUCτ92.4 (36.1) h·μg/mL; 

Cmax, 5.82 (1.8) μg/mL; 

tmax, 3.0 (1.5–5.1) hours

AUCτ95.6 (38.0) h·μg/mL; 

Cmax, 6.3 (1.9) μg/mL; 

tmax, 2.0 (1.2–4.3) hours

A single-dose

Methadone21 2017 Phase I A single oral dose of methadone 

10 mg on day 20

Oral 200 mg TID on days 16 and 17, 

followed by200 mg QD on days 18 to 28

AUCτ 99.5 (44.1) h·μg/mL; 

Cmax, 6.8 (3.0) μg/mL; 

tmax, 3.0 (2.0–4.0) hours

AUCτ102.6 (46.3) h·μg/mL; 

Cmax, 6.6 (2.7) μg/mL; 

tmax, 3.0 (1.5–4.0) hours

A single-dose

Warfarin22 2017 Phase I A single dose of oral warfarin 

20 mg on day 20

Oral 200 mg TID on days 16 and 17, 

followed by 200 mg QD on days 18 to 28

AUCτ 93.2 (25.2) h·μg/mL; 

Cmax, 6.2 (1.4) μg/mL; 

tmax, 3.0 (1.5–4.0) hours

AUCτ97.2 (24.8) h·μg/mL; 

Cmax, 6.1 (1.5) μg/mL; 

tmax, 3.0 (1.5–4.0) hours

A single-dose

Cyclosporine23 2017 Phase I A single oral dose 

of cyclosporine 300 mg on day 

15

Oral 200 mg TID on days 11 and 12, 

followed by 200 mg QD on days 13 to 18

AUCτ107.7(31.2) h·μg/mL; 

Cmax, 5.7(1.9) μg/mL; 

tmax, 3.0 (1.5–4.0) hours

AUCτ109.3(29.2) h·μg/mL; 

Cmax, 7.3 (1.8) μg/mL; 

tmax, 4.0 (3.0–5.0) hours

A Single-dose

Mycophenolate 

mofetil23

2017 Phase I A single oral dose of MMF1 

g on day 13

Oral 200 mg TID on days 9 and 10, followed 

by 200 mg QD on days 11 to 16

AUCτ101.4 (37.6) h·μg/mL; 

Cmax, 3.7 (2.0) μg/mL; 

tmax, 3.0 (1.0–4.0) hours

AUCτ100.5 (32.3) h·μg/mL; 

Cmax, 3.7 (2.0) μg/mL; 

tmax, 3.0 (1.5–5.0) hours

A single-dose
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Prednisone23 2017 Phase I A single oral dose of prednisone 
20 mg on day 9

Oral   
200 mg TID on days 5 and 6, followed by 

200 mg QD on days 7 to 10

AUCτ88.2 (37.9) h·μg/mL; 
Cmax, 5.6 (1.9) μg/mL; 

tmax, 2.0 (1.5–3.0) hours

AUCτ98.8 (36.6) h·μg/mL; 
Cmax, 6.7 (2.4) μg/mL; 

tmax, 3.0 (1.5–5.0) hours

A single-dose

Sirolimus23 2017 Phase I A single dose of oral sirolimus 
2 mg on day 26

Oral 200 mg 
TID on days 22 and 23, followed by 200 mg 

QD on days 24 to 34

AUCτ92.0 (21.0) h·μg/mL; 
Cmax, 6.2 (1.4) μg/mL; 

tmax, 2.0 (1.5–3.0) hours

AUCτ100.4 (24.2) h·μg/mL; 
Cmax, 6.4 (1.5) μg/mL; 

tmax, 3.0 (2.0–4.0) hours

A single-dose

Tacrolimus23 2017 Phase I A single oral dose of tacrolimus 
5 mg on day 20

Oral 200 mg TID on days 16 and 17, 
followed by 200 mg QD on days 18 to 28

AUCτ89.8 (38.8) h·μg/mL; 
Cmax, 4.9 (1.6) μg/mL; 

tmax, 3.0 (0.3–8.0) hours

AUCτ89.8 (38.8) h·μg/mL; 
Cmax, 6.1 (1.7) μg/mL; 

tmax, 3.0 (1.5–8.0) hours

A single-dose

Note: tmax, time to Cmax; AUC and Cmax are expressed as mean (standard deviation), tmax is expressed as median (range). 
Abbreviations: AUC, area under the concentration–time curve; Cmax, maximum concentration.
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Table 3 Concomitant Medications Increase the Exposure of Isavuconazole

Concomitant 
Medications

Publication 
Year

Study 
Design

Dosage and 
Administration of 
Concomitant Drugs

Dosage and Administration of 
Isavuconazole

Pharmacokinetics of 
Isavuconazole When Used 
Alone

Pharmacokinetics of 
Isavuconazole When Used in 
Combination.

The Combined Drug  
Administration Regimen  
Before the Pharmacokinetics of 
Isavuconazole Were Determined

Ketoconazole16 2017 Phase I Oral doses of ketoconazole 
200 mg twice daily on days 1 
to 24

A single oral dose 200 mg on day 4 AUCτ 84.8 (22.2) h·μg/mL; 
Cmax, 2.2 (0.5) μg/mL; 
tmax, 2.0 (2.0−4.0) hours

AUCτ466.4 (199.4) h·μg/mL; 
Cmax, 2.4 (0.6) μg/mL; 
tmax, 3.0 (2.0−4.0) hours

3 days

Lopinavir/ 
Ritonavir25

2017 Phase I 400/100 mg twice daily on 
days 1 to 13.

A loading-dose 100 mg TID on days 1 and 2, 
followed by 100 mg QD on days 3 to 13

AUCτ54.9 (13.0) h·μg/mL; 
Cmax, 3.4 (0.8) μg/mL; 
tmax, 3.0 (2.0–4.0) hours

AUCτ116.2 (19.9) h·μg/mL; 
Cmax, 6.6 (1.5) μg/mL; 
tmax, 3.0 (2.0–4.0) hours

10 days

Lopinavir/ 
Ritonavir25

2017 Phase I 400/100 mg twice daily on 
days 1 to 13.

A loading-dose 200 mg TID on days 1 and 2, 
followed by 200 mg QD on days 3 to 13

AUCτ113.8 (37.3) h·μg/mL; 
Cmax, 7.8 (2.4) μg/mL; 
tmax, 3.0 (2.0–6.0) hours

AUCτ221.6 (63.7) h·μg/mL; 
Cmax, 13.6 (3.9) μg/mL; 
tmax, 3.0 (1.0–4.0) hours

10 days

Note: tmax, time to Cmax;AUC and Cmax are expressed as mean (standard deviation), tmax is expressed as median (range). 
Abbreviations: AUC, area under the concentration–time curve; Cmax, maximum concentration.
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modestly decreases trough concentrations, which can be normalized via dose adjustment.17 These findings suggest 
a graded response among CYP3A4 inducers, warranting a risk-benefit assessment for drugs less potent than rifampin.

In studies on the impact of CYP3A4 inhibitors on the exposure of isavuconazole, only ketoconazole and ritonavir 
exerted relatively strong effects. Ketoconazole can increase the AUC of isavuconazole by more than five-fold, which 
proves that isavuconazole is a sensitive CYP3A4 substrate. It can be inferred that there should be many DDIs. However, 
through retrieval, it was found that the impacts of other drugs did not significantly differ, which may be related to the 
study design. A single-dose administration cannot achieve a stable blood drug concentration, which affects its induction 
or inhibition of metabolic enzymes.

For example, cyclosporine is a typical CYP3A4 inhibitor. According to previous reports, cyclosporine can increase 
the exposure of CYP3A4 substrates, such as letermovir,26 aliskiren,27 ticagrelor,28 and ambrisentan.29 These studies used 
different methods of combined drug administration. The first three involved a single combined-drug administration, 
while the fourth involved a combined-drug administration period of eight days. This might be because the long-term 
administration of cyclosporine could pose health risks to healthy volunteers. Even though single-dose administration 
could not achieve a good inhibitory effect, this method was still adopted. In the study of the interaction of isavuconazole, 
the administration of cyclosporine was also carried out as a single dose, which might not have a significant inhibitory 
effect and was very different from the drug-administration method for clinical patients.

Numerous reports have suggested that isavuconazole affects tacrolimus, and the initial dose of tacrolimus needs to be 
reduced.30–33 The effect of tacrolimus on isavuconazole, similar to that of cyclosporine, is such that the regimen of 
a single-dose combination in healthy volunteers may not be a good representation of clinical patients. This discrepancy 
highlights the need for phase IV studies with clinically relevant dosing regimens.

The duration of coadministration emerges as a critical variable. Drugs like rifampin and phenobarbital require prolonged 
exposure to upregulate CYP3A4 fully, whereas single-dose studies (eg, midazolam, warfarin) fail to capture this dynamic. 
Clinically, this translates to potential underdosing in patients on long-term inducers or unexpected toxicity with inhibitors.34

There are some metabolic enzyme factors that have not been reported in current interaction studies, such as CYP3A5 
and UGTs.

Isavuconazole is not only a substrate of CYP3A4 but also a substrate of CYP3A5, and these two metabolic enzymes 
are often inhibited or induced simultaneously.35 Genetic polymorphisms of CYP3A5, which have been shown to 
influence the pharmacokinetics of numerous drugs,36,37 may also modulate the pharmacokinetic profile of isavuconazole.

UGTs are responsible for catalyzing glucuronidation, a major Phase II biotransformation. UGTs constitute an enzyme 
superfamily. The nucleotide sequences encoding 22 types of human UGT proteins have been identified,38 with each 
protein being approximately 530 amino acids long. Among them, UGT1A1, 1A3, 1A4, 1A6, 1A9, 2B4, 2B7, 2B10, 
2B15, and 2B17 play important roles in liver drug elimination.38

Mefenamic acid is a UGT inhibitor and can increase the AUC of the UGT substrate ertugliflozin by 50%.39 

Probenecid and valproic acid are also UGT inhibitors and may also affect the clearance of isavuconazole.40,41 

Rifampicin is an inducer of both CYP3A and UGT,42 so it has a significant effect on isavuconazole. Genetic 
polymorphisms of UGT also affect the pharmacokinetics of drugs.43,44

In addition, the current population pharmacokinetic studies of isavuconazole also have certain limitations. Existing 
population pharmacokinetic models45,46 overlook concomitant medications as covariates, potentially overestimating 
interindividual variability. For transplant recipients on immunosuppressants (eg, cyclosporine, tacrolimus), integrating 
DDIs data into dosing algorithms could optimize therapeutic windows.

Conclusion
This review underscores that time-dependent enzyme regulation (via CYP3A4/5) renders single-dose isavuconazole 
interaction studies unreliable for predicting long-term drug exposure changes. Multidose coadministration with strong 
inducers/inhibitors significantly alters drug exposure, necessitating routine TDM for patients on prolonged combination 
therapies to ensure efficacy and safety.

Clinical Pharmacology: Advances and Applications 2025:17                                                                  https://doi.org/10.2147/CPAA.S526869                                                                                                                                                                                                                                                                                                                                                                                                    151

Sang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Funding
This research did not receive any specific grant from funding agencies in the public, commercial, or not-for-profit sectors.

Disclosure
The authors report no conflicts of interest in this work.

References
1. Pappas PG, Kauffman CA, Andes DR, et al. Clinical practice guideline for the management of candidiasis: 2016 update by the infectious diseases 

society of America. Clin Infect Dis. 2016;62(4):e1–50. doi:10.1093/cid/civ933
2. Husain S, Camargo JF. Invasive aspergillosis in solid-organ transplant recipients: guidelines from the American society of transplantation infectious 

diseases community of practice. Clin Transplant. 2019;33(9):e13544. doi:10.1111/ctr.13544
3. Hoenigl M, Salmanton-García J, Walsh TJ, et al. Global guideline for the diagnosis and management of rare mould infections: an initiative of the 

European Confederation of Medical Mycology in cooperation with the International society for human and animal mycology and the American 
Society for Microbiology. Lancet Infect Dis. 2021;21(8):e246–e257. doi:10.1016/S1473-3099(20)30784-2

4. Patterson TF, Thompson GR, Denning DW, et al. Practice guidelines for the diagnosis and management of aspergillosis: 2016 update by the 
infectious diseases society of America. Clin Infect Dis. 2016;63(4):e1–e60. doi:10.1093/cid/ciw326

5. Jović Z, Janković SM, Ružić Zečević D, et al. Clinical pharmacokinetics of second-generation triazoles for the treatment of invasive aspergillosis 
and candidiasis. Eur J Drug Metab Pharmacokinet. 2019;44(2):139–157. doi:10.1007/s13318-018-0513-7

6. Maertens JA, Raad MKA II, Marr, at Al KA. Isavuconazole versus voriconazole for primary treatment of invasive mould disease caused by 
Aspergillus and other filamentous fungi (SECURE): a Phase 3, randomised-controlled, non-inferiority trial. Lancet. 2016;387(10020):760–769. 
doi:10.1016/S0140-6736(15)01159-9

7. Theuretzbacher U, Ihle F, Derendorf H. Pharmacokinetic/pharmaco-dynamic profile of voriconazole. Clin Pharmacokinet. 2006;45(7):649–663. 
doi:10.2165/00003088-200645070-00002

8. Perez L, Corne P, Pasquier G, et al. Population pharmacokinetics of isavuconazole in critical care patients with COVID-19-associated pulmonary 
aspergillosis and monte carlo simulations of high off-label doses. J Fungi. 2023;9(2):211. doi:10.3390/jof9020211

9. Risum M, Vestergaard MB, Weinreich UM, Helleberg M, Vissing NH, Jørgensen R. Therapeutic drug monitoring of isavuconazole: serum 
concentration variability and success rates for reaching target in comparison with voriconazole. Antibiotics. 2021;10(5):487. doi:10.3390/ 
antibiotics10050487

10. Furfaro E, Signori A, Di Grazia C, et al. Serial monitoring of isavuconazole blood levels during prolonged antifungal therapy. J Antimicrob 
Chemother. 2019;74(8):2341–2346. doi:10.1093/jac/dkz188

11. Schmitt-Hoffmann A, Desai A, Kowalski D, Pearlman H, Yamazaki T, Townsend R. Isavuconazole absorption following oral administration in 
healthy subjects is comparable to intravenous dosing, and is not affected by food, or drugs that alter stomach pH. Int J Clin Pharmacol Ther. 
2016;54(8):572–580. doi:10.5414/CP202434

12. Townsend R, Kato K, Hale C, et al. Two Phase 1, open-label, mass balance studies to determine the pharmacokinetics of 14 C-labeled 
isavuconazonium sulfate in healthy male volunteers. Clin Pharmacol Drug Dev. 2018;7(2):207–216. doi:10.1002/cpdd.376

13. Marchesi F, Girmenia C, Goffredo BM, et al. Isavuconazole: case report and pharmacokinetic considerations. Chemotherapy. 2018;63(5):253–256. 
doi:10.1159/000494329

14. Tang PF, Bao SS, Xiao ZX, et al. A novel UHPLC‒MS/MS method for quantitative analysis of zanubrutinib in rat plasma: application to an in vivo 
interaction study between zanubrutinib and triazole antifungal. BMC Chem. 2023;17(1):107. doi:10.1186/s13065-023-01017-x

15. Tang C, Niu X, Shi L, Zhu H, Lin G, Xu RA. In vivo pharmacokinetic drug-drug interaction studies between fedratinib and antifungal agents based 
on a newly developed and validated UPLC/MS-MS method. Front Pharmacol. 2021;11:626897. doi:10.3389/fphar.2020.626897

16. Townsend R, Dietz A, Hale C, et al. Pharmacokinetic evaluation of CYP3A4-mediated drug-drug interactions of isavuconazole with rifampin, 
ketoconazole, midazolam, and ethinyl estradiol/norethindrone in healthy adults. Clin Pharmacol Drug Dev. 2017;6(1):44–53. doi:10.1002/cpdd.285

17. Van Daele R, Debaveye Y, Vos R, et al. Concomitant use of isavuconazole and CYP3A4/5 inducers: where pharmacogenetics meets 
pharmacokinetics. Mycoses. 2021;64(9):1111–1116. doi:10.1111/myc.13300

18. Van Daele R, Wauters J, Vandenbriele C, et al. Interaction between flucloxacillin and azoles: is isavuconazole next? Mycoses. 2021;64 
(12):1508–1511. doi:10.1111/myc.13373

19. Vangheluwe T, Van Hoecke F, Dumoulin A, Vogelaers D. Broad-spectrum azoles and flucloxacillin: a dangerous match. Eur J Clin Microbiol Infect 
Dis. 2022;41(1):153–154. doi:10.1007/s10096-021-04333-z

20. Yamazaki T, Desai A, Goldwater R, et al. Pharmacokinetic interactions between isavuconazole and the drug transporter substrates atorvastatin, 
digoxin, metformin, and methotrexate in healthy subjects. Clin Pharmacol Drug Dev. 2017;6(1):66–75. doi:10.1002/cpdd.280

21. Yamazaki T, Desai A, Goldwater R, et al. Pharmacokinetic effects of isavuconazole coadministration with the cytochrome P450 enzyme substrates 
bupropion, repaglinide, caffeine, dextromethorphan, and methadone in healthy subjects. Clin Pharmacol Drug Dev. 2017;6(1):54–65. doi:10.1002/ 
cpdd.281

22. Desai A, Yamazaki T, Dietz AJ, et al. Pharmacokinetic and pharmacodynamic evaluation of the drug-drug interaction between isavuconazole and 
warfarin in healthy subjects. Clin Pharmacol Drug Dev. 2017;6(1):86–92. doi:10.1002/cpdd.283

23. Groll AH, Desai A, Han D, et al. Pharmacokinetic assessment of drug-drug interactions of isavuconazole with the immunosuppressants 
cyclosporine, mycophenolic acid, prednisolone, sirolimus, and tacrolimus in healthy adults. Clin Pharmacol Drug Dev. 2017;6(1):76–85. 
doi:10.1002/cpdd.284

24. Terrier J, Zanella MC, Masouridi-Levrat S, et al. Clinical and pharmacological considerations for concomitant administration of posaconazole and 
isavuconazole with letermovir. Antimicrob Agents Chemother. 2021;65(6):e00274–21. doi:10.1128/AAC.00274-21

25. Yamazaki T, Desai A, Han D, et al. Pharmacokinetic interaction between isavuconazole and a fixed-dose combination of lopinavir 400 mg/ritonavir 
100 mg in healthy subjects. Clin Pharmacol Drug Dev. 2017;6(1):93–101. doi:10.1002/cpdd.282

https://doi.org/10.2147/CPAA.S526869                                                                                                                                                                                                                                                                                                                                                                                                                      Clinical Pharmacology: Advances and Applications 2025:17 152

Sang et al                                                                                                                                                                             

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1093/cid/civ933
https://doi.org/10.1111/ctr.13544
https://doi.org/10.1016/S1473-3099(20)30784-2
https://doi.org/10.1093/cid/ciw326
https://doi.org/10.1007/s13318-018-0513-7
https://doi.org/10.1016/S0140-6736(15)01159-9
https://doi.org/10.2165/00003088-200645070-00002
https://doi.org/10.3390/jof9020211
https://doi.org/10.3390/antibiotics10050487
https://doi.org/10.3390/antibiotics10050487
https://doi.org/10.1093/jac/dkz188
https://doi.org/10.5414/CP202434
https://doi.org/10.1002/cpdd.376
https://doi.org/10.1159/000494329
https://doi.org/10.1186/s13065-023-01017-x
https://doi.org/10.3389/fphar.2020.626897
https://doi.org/10.1002/cpdd.285
https://doi.org/10.1111/myc.13300
https://doi.org/10.1111/myc.13373
https://doi.org/10.1007/s10096-021-04333-z
https://doi.org/10.1002/cpdd.280
https://doi.org/10.1002/cpdd.281
https://doi.org/10.1002/cpdd.281
https://doi.org/10.1002/cpdd.283
https://doi.org/10.1002/cpdd.284
https://doi.org/10.1128/AAC.00274-21
https://doi.org/10.1002/cpdd.282


26. McCrea JB, Macha S, Adedoyin A, et al. Pharmacokinetic drug-drug interactions between letermovir and the immunosuppressants cyclosporine, 
tacrolimus, sirolimus, and mycophenolate mofetil. J Clin Pharmacol. 2019;59(10):1331–1339. doi:10.1002/jcph.1423

27. Rebello S, Compain S, Feng A, Hariry S, Dieterich HA, Jarugula V. Effect of cyclosporine on the pharmacokinetics of aliskiren in healthy subjects. 
J Clin Pharmacol. 2011;51(11):1549–1560. doi:10.1177/0091270010385934

28. Teng R, Kujacic M, Hsia J. Pharmacokinetic interaction study of ticagrelor and cyclosporine in healthy volunteers. Clin Drug Investig. 2014;34 
(8):529–536. doi:10.1007/s40261-014-0205-2

29. Spence R, Mandagere A, Richards DB, Magee MH, Dufton C, Boinpally R. Potential for pharmacokinetic interactions between ambrisentan and 
cyclosporine. Clin Pharmacol Ther. 2010;88(4):513–520. doi:10.1038/clpt.2010.120

30. Rivosecchi RM, Clancy CJ, Shields RK, et al. Effects of isavuconazole on the plasma concentrations of tacrolimus among solid-organ transplant 
patients. Antimicrob Agents Chemother. 2017;61(9):e00970–17. doi:10.1128/AAC.00970-17

31. Kufel WD, Armistead PM, Daniels LM, Ptachcinski JR, Alexander MD, Shaw JR. Drug-drug interaction between isavuconazole and tacrolimus: is 
empiric dose adjustment necessary? J Pharm Pract. 2020;33(2):226–230. doi:10.1177/0897190018790688

32. Monforte A, Los-Arcos I, Martín-Gómez MT, et al. Safety and effectiveness of isavuconazole treatment for fungal infections in solid organ 
transplant recipients (ISASOT Study). Microbiol Spectr. 2022;10(1):e0178421. doi:10.1128/spectrum.01784-21

33. Fructuoso-González L, Najera-Perez MD, Manresa-Ramón N, Torrano-Belmonte P, Caracena-López S, Pacheco-López P. Isavuconazole-tacrolimus 
drug-drug interactions in HSCT patients. J Antimicrob Chemother. 2023;78(10):2559–2562. doi:10.1093/jac/dkad271

34. Faramarzi S, Bassan A, Cross KP, et al. Novel (Q)SAR models for prediction of reversible and time-dependent inhibition of cytochrome P450 
enzymes. Front Pharmacol. 2025;15:1451164. doi:10.3389/fphar.2024.1451164

35. Chen Y, Tortorici MA, Garrett M, Hee B, Klamerus KJ, Pithavala YK. Clinical pharmacology of axitinib. Clin Pharmacokinet. 2013;52 
(9):713–725. doi:10.1007/s40262-013-0068-3

36. Guo Y, Lucksiri A, Dickinson GL, Vuppalanchi RK, Hilligoss JK, Hall SD. Quantitative prediction of CYP3A4- and CYP3A5-mediated drug 
interactions. Clin Pharmacol Ther. 2020;107(1):246–256. doi:10.1002/cpt.1596

37. Zuo XC, Zhou YN, Zhang BK, et al. Effect of CYP3A5*3 polymorphism on pharmacokinetic drug interaction between tacrolimus and amlodipine. 
Drug Metab Pharmacokinet. 2013;28(5):398–405. doi:10.2133/dmpk.DMPK-12-RG-148

38. Miners JO, Rowland A, Novak JJ, Lapham K, Goosen TC. Evidence-based strategies for the characterisation of human drug and chemical 
glucuronidation in vitro and UDP-glucuronosyltransferase reaction phenotyping. Pharmacol Ther. 2021;218:107689. doi:10.1016/j. 
pharmthera.2020.107689

39. Callegari E, Lin J, Tse S, Goosen TC, Sahasrabudhe V. Physiologically-based pharmacokinetic modeling of the drug-drug interaction of the UGT 
substrate ertugliflozin following co-administration with the UGT inhibitor mefenamic acid. CPT Pharmacometrics Syst Pharmacol. 2021;10 
(2):127–136. doi:10.1002/psp4.12581

40. Aceves Baldó P, Anzures-Cabrera J, Bentley D. In vivo evaluation of drug-drug interactions linked to UGT inhibition: the effect of probenecid on 
dalcetrapib pharmacokinetics. Int J Clin Pharmacol Ther. 2013;51(3):215–218. doi:10.5414/CP201766

41. Zhao Y, Kotecha M, Finnigan H, Serenko M, Naik H. Evaluation of the effect of uridine diphosphate-glucuronosyltransferases (UGT) Inhibition by 
valproic acid on vixotrigine pharmacokinetics in healthy volunteers. Clin Drug Investig. 2022;42(10):829–837. doi:10.1007/s40261-022-01194-y

42. Zahir H, Greenberg J, Shuster D, Hsu C, Watanabe K, LaCreta F. Evaluation of absorption and metabolism-based ddi potential of pexidartinib in 
healthy subjects. Clin Pharmacokinet. 2022;61(11):1623–1639. doi:10.1007/s40262-022-01172-9

43. Stingl JC, Bartels H, Viviani R, Lehmann ML, Brockmöller J. Relevance of UDP-glucuronosyltransferase polymorphisms for drug dosing: 
a quantitative systematic review. Pharmacol Ther. 2014;141(1):92–116. doi:10.1016/j.pharmthera.2013.09.002

44. Lin M, Liu J, Zhou H, et al. Effects of UDP-glucuronosyltransferase (UGT) polymorphisms on the pharmacokinetics of febuxostat in healthy 
Chinese volunteers. Drug Metab Pharmacokinet. 2017;32(1):77–84. doi:10.1016/j.dmpk.2016.08.003

45. Wu X, Venkataramanan R, Rivosecchi RM, et al. Population pharmacokinetics of intravenous isavuconazole in solid-organ transplant recipients. 
Antimicrob Agents Chemother. 2020;64(2):e01728–19. doi:10.1128/AAC.01728-19

46. Kovanda LL, Desai AV, Lu Q, et al. Isavuconazole population pharmacokinetic analysis using nonparametric estimation in patients with invasive 
fungal disease (results from the VITAL study). Antimicrob Agents Chemother. 2016;60(8):4568–4576. doi:10.1128/AAC.00514-16

Clinical Pharmacology: Advances and Applications                                                                     

Publish your work in this journal 
Clinical Pharmacology: Advances and Applications is an international, peer-reviewed, open access journal publishing original research, reports, 
reviews and commentaries on all areas of drug experience in humans. The manuscript management system is completely online and includes a very 
quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published 
authors.  

Submit your manuscript here: https://www.dovepress.com/clinical-pharmacology-advances-and-applications-journal

Clinical Pharmacology: Advances and Applications 2025:17                                                                          153

Sang et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1002/jcph.1423
https://doi.org/10.1177/0091270010385934
https://doi.org/10.1007/s40261-014-0205-2
https://doi.org/10.1038/clpt.2010.120
https://doi.org/10.1128/AAC.00970-17
https://doi.org/10.1177/0897190018790688
https://doi.org/10.1128/spectrum.01784-21
https://doi.org/10.1093/jac/dkad271
https://doi.org/10.3389/fphar.2024.1451164
https://doi.org/10.1007/s40262-013-0068-3
https://doi.org/10.1002/cpt.1596
https://doi.org/10.2133/dmpk.DMPK-12-RG-148
https://doi.org/10.1016/j.pharmthera.2020.107689
https://doi.org/10.1016/j.pharmthera.2020.107689
https://doi.org/10.1002/psp4.12581
https://doi.org/10.5414/CP201766
https://doi.org/10.1007/s40261-022-01194-y
https://doi.org/10.1007/s40262-022-01172-9
https://doi.org/10.1016/j.pharmthera.2013.09.002
https://doi.org/10.1016/j.dmpk.2016.08.003
https://doi.org/10.1128/AAC.01728-19
https://doi.org/10.1128/AAC.00514-16
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Methods
	Search Strategy
	Inclusion Criteria
	Exclusion Criteria
	Data Collection

	Results
	The Combination of Drugs Reduces the Exposure of Isavuconazole
	The Combination of Drugs Has No Significant Effect on the Exposure of Isavuconazole
	The Combination of Drugs Increases the Exposure of Isavuconazole
	The Effect of Combined Drug Administration Duration on the Pharmacokinetics of Isavuconazole

	Discussion
	Conclusion
	Funding
	Disclosure

