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ISAVUCONAZONIUM SULFATE: 
A TRIAZOLE PRODRUG FOR INVASIVE FUNGAL INFECTIONS

Murrell D et al. Int J Pharm Pract 2017; 25: 18–30

ADVANTAGES OF ISZ OVER OTHER AVAILABLE TRIAZOLE AGENTS
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ISAVUCONAZOLE: 
A REVIEW IN INVASIVE ASPERGILLOSIS AND MUCORMYCOSIS

Shirley M and Scott LJ Drugs 2016; 76: 1647–1657

In vitro ACTIVITY OF ISAVUCONAZOLE AGAINST CLINICALLY IMPORTANT SPECIES
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NEW PHARMACOLOGICAL OPPORTUNITIES 
FOR THE TREATMENT OF INVASIVE MOULD DISEASES

Ledoux MP et al. J Antimicrob Chemother 2017; 72 Suppl 1: i48–i58

OVERVIEW OF INTERNATIONAL EXPERT RECOMMENDATIONS FOR CHOICE OF 
TARGETED TREATMENT OF INVASIVE ASPERGILLOSIS
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PK AND CONCENTRATION-DEPENDENT EFFICACY OF ISAVUCONAZOLE FOR 
TREATMENT OF EXPERIMENTAL INVASIVE PULMONARY ASPERGILLOSIS

Petraitis V et al. Antimicrob Agents Chemother 2016; 60: 27178-2726

RESPONSE OF PRIMARY PULMONARY ASPERGILLOSIS 

IN PERSISTENTLY NEUTROPENIC RABBITS TO ANTIFUNGAL THERAPY MEASURED BY:
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COMBINATION THERAPY WITH ISAVUCONAZOLE AND MICAFUNGIN 
FOR TREATMENT OF EXPERIMENTAL INVASIVE PULMONARY ASPERGILLOSIS

Petraitis V et al. Antimicrob Agents Chemother 2017 Aug 24; 61 (9). pii:e00305-17
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SERUM (1-3)-Βeta-D-GLUCAN LEVELS

COMBINATION THERAPY WITH ISAVUCONAZOLE AND MICAFUNGIN 
FOR TREATMENT OF EXPERIMENTAL INVASIVE PULMONARY ASPERGILLOSIS

Petraitis V et al. Antimicrob Agents Chemother 2017 Aug 24; 61 (9). pii:e00305-17
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HIGH PENETRATION RATE 

INTO DEEP-TISSUES 

EVEN THROUGH ANATOMICAL

BARRIERS

HIGH LIPOPHILICITY

MAJOR CHARACTERISTICS OF TRIAZOLES
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PHARMACOKINETIC PARAMETERS OF ISAVUCONAZOLE AND VORICONAZOLE

Rybak JM et al. Pharmacotherapy 2015; 35(11): 1037–1051
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SUCCESSFUL ISAVUCONAZOLE SALVAGE THERAPY 

IN A PATIENT WITH INVASIVE MUCORMYCOSIS 
Ervens J et al. Infection 2014; 42:429–432

ISAVUCONAZOLE:
200 MGQ8H IV ON DAYS 104–105
200 MG QD IV ON DAYS 106–107

200 MG Q24H ORALLY FROM DAY 108 ON

POSACONAZOLE:
≥ 200 MG Q6H PER OS 
WITH HIGH FAT MEAL

+
LIPOSOMAL AMPB:

5 MG/KG/DAY

STOP 
POSACONAZOLE 

ON DAY 52
LIPOSOMAL AMPB 

ON DAY 96

TISSUE/PLASMA 
RATIO = 1.3 – 1.6
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MOLD INFECTIONS OF THE CENTRAL NERVOUS SYSTEM
McCarthy M et al. New Engl J Med 2014 July 10;371:150-60

THERAPEUTIC OPTIONS FOR MOLD INFECTIONS OF THE CNS

• Voriconazole is the first-line treatment for CNS aspergillosis.

• Although there are no formal guidelines regarding therapeutic drug

monitoring in CNS aspergillosis, we recommend maintaining trough

concentrations of 2 to 5 mg/L in serum.

• For patients in whom voriconazole as primary therapy might have

unacceptable adverse effects, liposomal amphotericin B is an alternative.
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MONO OR COMBINATION THERAPY OF ISAVUCONAZOLE AND MICAFUNGIN
FOR TREATING MURINE MUCORMYCOSIS

Gebremariam T et al. J Antimicrob Chemother 2017; 72: 462–466

COMPARATIVE EFFICACY OF ANTIFUNGALS IN THE TREATRMENT OF INFECTION DUE TO Mucor circinelloides
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ISAVUCONAZONIUM SULFATE: 
A TRIAZOLE PRODRUG FOR INVASIVE FUNGAL INFECTIONS

Murrell D et al. Int J Pharm Pract 2017; 25: 18–30

ADVANTAGES OF ISZ OVER OTHER AVAILABLE TRIAZOLE AGENTS
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THE IMPACT OF MUCOSITIS 
ON ABSORPTION AND SYSTEMIC DRUG EXPOSURE OF ISAVUCONAZOLE

Kovanda LL et al. Antimicrob Agents Chemother 2017 May 24; 61(6). pii: e00101-17

FLOWCHART ILLUSTRATING FLOW OF ISAVUCONAZOLE-TREATED PATIENTS 
INTO THE MUCOSITIS AND NON-MUCOSITIS POPULATIONS
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DEMOGRAPHICS, BACKGROUND DISEASE AND DURATION OF THERAPY

THE IMPACT OF MUCOSITIS 
ON ABSORPTION AND SYSTEMIC DRUG EXPOSURE OF ISAVUCONAZOLE

Kovanda LL et al. Antimicrob Agents Chemother 2017 May 24; 61(6). pii: e00101-17
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COMPARISON OF AVERAGE AUCs CALCULATED FROM THE  POP-PK MODEL

THE IMPACT OF MUCOSITIS 
ON ABSORPTION AND SYSTEMIC DRUG EXPOSURE OF ISAVUCONAZOLE

Kovanda LL et al. Antimicrob Agents Chemother 2017 May 24; 61(6). pii: e00101-17
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COMPARISON OF FACTORS IMPACTING ORAL ABSORPTION OF TRIAZOLE ANTIFUNGAL DRUGS

THE IMPACT OF MUCOSITIS 
ON ABSORPTION AND SYSTEMIC DRUG EXPOSURE OF ISAVUCONAZOLE

Kovanda LL et al. Antimicrob Agents Chemother 2017 May 24; 61(6). pii: e00101-17
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PATIENT BASELINE DEMOGRAPHICS

RISK FACTORS FOR SUBTHERAPEUTIC LEVELS OF POSACONAZOLE TABLET

Tang LA et al. J Antimicrob Chemother. 2017 Oct; 72(10): 2902-2905
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A TRIAZOLE PRODRUG FOR INVASIVE FUNGAL INFECTIONS

Murrell D et al. Int J Pharm Pract 2017; 25: 18–30

ADVANTAGES OF ISZ OVER OTHER AVAILABLE TRIAZOLE AGENTS
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ISAVUCONAZOLE: 

A NEW BROAD-SPECTRUM TRIAZOLE ANTIFUNGAL AGENT
Miceli MH and Kauffman CA. Clin Infect Dis 2015 Nov 15; 61(10): 1558–65

PHARMACOLOGY

• Isavuconazole has a large volume of distribution, is >99% protein bound,

and has a long terminal half-life of 100–130 hours

• Metabolism of isavuconazole takes place in the liver via the CYP enzyme

family, specifically CYP3A4 and CYP3A5 isoenzymes.
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POPULATION PHARMACOKINETICS OF ISAVUCONAZOLE 

IN SUBJECTS WITH MILD AND MODERATE HEPATIC IMPAIRMENT 
Desai A et al. Antimicrob Agents Chemother 2016 Apr 22; 60(5): 3025-31

DEMOGRAPHICS AND BASELINE CHARACTERISTICS
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MEAN SIMULATED ISAVUCONAZOLE CONCENTRATIONS

POPULATION PHARMACOKINETICS OF ISAVUCONAZOLE 

IN SUBJECTS WITH MILD AND MODERATE HEPATIC IMPAIRMENT 
Desai A et al. Antimicrob Agents Chemother 2016 Apr 22; 60(5): 3025-31
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CONCLUSIONS

• Due to the observation that there was less than a two-fold increase in total

isavuconazole concentrations for subjects with mild-to-moderate hepatic

impairment and no clinically relevant effect on vital signs or physical

examination findings

• there appears to be no need for a dose adjustment of isavuconazonium

sulfate in patients that present with invasive aspergillosis and or

mucormycosis that also have mild-to-moderate liver impairment

POPULATION PHARMACOKINETICS OF ISAVUCONAZOLE 

IN SUBJECTS WITH MILD AND MODERATE HEPATIC IMPAIRMENT 
Desai A et al. Antimicrob Agents Chemother 2016 Apr 22; 60(5): 3025-31
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TDM FOR INVASIVE MOULD INFECTIONS AND DISEASE: 
PHARMACOKINETIC AND PHARMACODYNAMIC CONSIDERATIONS

Scott KE and Hope WW. J Antimicrob Chemother 2017; 72 Suppl 1: i12–i18

ISAVUCONAZOLE AND TDM

• The case for TDM of isavuconazole is uncertain at the present time

• Analysis of clinical trial data does not reveal any relationship between various

measures of drug exposure (e.g. AUC, Cmin) and efficacy endpoints (all-

causemortality, clinical response) or safety endpoints, although this information

is only available in abstract form at present
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EXPOSURE-RESPONSE RELATIONSHIPS FOR ISAVUCONAZOLE 
IN PATIENTS WITH INVASIVE ASPERGILLOSIS AND OTHER FILAMENTOUS FUNGI

Desai AV et al. Antimicrob Agents Chemother 2017 Sep 18. pii: AAC.01034-17

STUDY DESIGN 
(SECURE TRIAL)
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EXPOSURE-RESPONSE RELATIONSHIPS FOR ISAVUCONAZOLE 
IN PATIENTS WITH INVASIVE ASPERGILLOSIS AND OTHER FILAMENTOUS FUNGI
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SUMMARY OF PATIENT CHARACTERISTICS
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EXPOSURE-RESPONSE RELATIONSHIPS FOR ISAVUCONAZOLE 
IN PATIENTS WITH INVASIVE ASPERGILLOSIS AND OTHER FILAMENTOUS FUNGI

Desai AV et al. Antimicrob Agents Chemother 2017 Sep 18. pii: AAC.01034-17

BOX AND WHISKER PLOTS OF CSS VS MORTALITY AT DAY 42 FOR

ITT POPULATION MITT POPULATION
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BOX AND WHISKER PLOTS OF CSS VS RESPONSE AT EOT FOR ITT POPULATION

CLINICAL RESPONSE OVERALL RESPONSE
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BOX AND WHISKER PLOTS OF CSS VS AST/ALT LEVELS AT EOT FOR ITT POPULATION

ALT AST



Istituto di Farmacologia Clinica - UniUD
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EXPOSURE-RESPONSE RELATIONSHIPS FOR ISAVUCONAZOLE 
IN PATIENTS WITH INVASIVE ASPERGILLOSIS AND OTHER FILAMENTOUS FUNGI

Desai AV et al. Antimicrob Agents Chemother 2017 Sep 18. pii: AAC.01034-17

SUMMARY OF EXPOSURE PARAMETERS
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EXPOSURE-RESPONSE RELATIONSHIPS FOR ISAVUCONAZOLE 
IN PATIENTS WITH INVASIVE ASPERGILLOSIS AND OTHER FILAMENTOUS FUNGI

Desai AV et al. Antimicrob Agents Chemother 2017 Sep 18. pii: AAC.01034-17

CONCLUSIONS

• There could be several reasons for any lack of relationship between drug

exposure and clinical outcomes from this analysis

• Firstly, even though there were some extremes in predicted exposures, the

variability was only 62% in 211 patient population

• Secondly, it is possible there was a degree of bias in the PPK model. The PPK

model was fitted to data from both phase 1 and sparse data from phase 3

data

• Even though there were 231 patients in the SECURE study, sparse data may

potentially have led to biased estimates of exposure and Css values

• Poor compliance to the study drug could also have led to biased estimates of

drug exposures
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EXPOSURE-RESPONSE RELATIONSHIPS FOR ISAVUCONAZOLE 
IN PATIENTS WITH INVASIVE ASPERGILLOSIS AND OTHER FILAMENTOUS FUNGI

Desai AV et al. Antimicrob Agents Chemother 2017 Sep 18. pii: AAC.01034-17

CONCLUSIONS

• The lack of association between exposure and response is consistent with the

proposition that the isavuconazole exposures achieved by the clinical dosage

regimen were near maximal for treating the infecting organisms in the SECURE

study

• There is no apparent relationship between exposure and efficacy to suggest

routine TDM for isavuconazole.

• However, it is reasonable to continue observing real-world patients who are

administered isavuconazole and monitor their exposures when necessary to

ensure they do not require TDM
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• TDM could be considered in selected clinical cases where drug exposure needs

to be confirmed (e.g. severe gut disease from GVHD where oral absorption

may be problematic, treatment of CNS disease, or treatment of a non-wild-

type fungal pathogen).

• TDM may also be indicated in circumstances where there is currently little

information (e.g. dosing in children or adolescents).

TDM FOR INVASIVE MOULD INFECTIONS AND DISEASE: 
PHARMACOKINETIC AND PHARMACODYNAMIC CONSIDERATIONS

Scott KE and Hope WW. J Antimicrob Chemother 2017; 72 Suppl 1: i12–i18

ISAVUCONAZOLE AND TDM
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ISAVUCONAZONIUM SULFATE: 
A TRIAZOLE PRODRUG FOR INVASIVE FUNGAL INFECTIONS

Murrell D et al. Int J Pharm Pract 2017; 25: 18–30

ADVANTAGES OF ISZ OVER OTHER AVAILABLE TRIAZOLE AGENTS
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CYP3A4-5
•Macrolides

•Benzodiazepins
(alprazolam, midazolam, triazolam)

•Immunosuppressants
(cyclosporine, tacrolimus, sirolimus)

•Antiepiletics (carbamazepine)

•Opioid analgesics (alfentanil, 

fentanil, sufentanil)

•Antiarrrhythmics (disopiramide, 

quinidine)

•Calcium-antagonists

(felodipine, nifedipine)

•R-warfarin

•Vinka alkaloids

• HMG-CoA reductase inhibitors
(lovastatine, simvastatine)

CYP2D6
•Beta-blockers

(metoprolol, propranolol,

timolol)

•Antidepressant 

(amitriptiline,

clomipramine,  

desipramine, imipramine)

•Antipsychotics 

(thioridazine)

CYP2C19
•Antiepileptics

(phenytoin)

•Proton pump inhibitors 

(lansoprazole, omeprazole)

•Others 

(diazepam, imipramine)

CYP2C9
•Antiepileptics

(phenytoin)

•S-warfarin

•NSAIDs

(diclofenac, flurbiprofene,

ibuprofene, naproxene, 

piroxicam)

CYP1A2
•Teophyillin

•Verapamil

•R-warfarin 

•Aloperidol

•Naproxene

•Ondansetron

•Propranolol

CYP 
INHIBITORS

x

Ketoconazole
Itraconazole
Fluconazole
Voriconazole 

Fluconazole
Ketoconazole
Voriconazole

x

Fluconazole
Ketoconazole
Voriconazole

x

Isavuconazole
Posaconazole

Modified from Pea F. & Furlanut M. Clin Pharmacokinet 2001; 11: 833-868 
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PK ASSESSMENT OF DRUG–DRUG INTERACTIONS OF ISAVUCONAZOLE WITH THE 

IMMUNOSUPPRESSANTS CYCLOSPORINE, MYCOPHENOLIC ACID, PREDNISOLONE, 

SIROLIMUS, AND TACROLIMUS IN HEALTHY ADULTS
Groll AH et al. Clin Pharmacol Drug Dev. 2017; 6: 76-85

STATISTICAL ANALYSIS OF THE EFFECT OF ISAVUCONAZOLE ON THE PHARMACOKINETICS OF IMMUNOSUPPRESSIVE AGENTS
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DRUG INTERACTION PROFILES OF ISAVUCONAZOLE, VORICONAZOLE AND 

POSACONAZOLE WITH IMMUNOSUPPRESSANTS METABOLIZED BY CYP450 3A4 
Townsend R et al. P464 at the 7th Congress on Trends in Medical Mycology; Lisbon, Portugal; 9–12 October, 2015

EFFECT OF CONCOMITANT ADMINISTRATION OF TRIAZOLES 
ON THE AUC OF CICLOSPORIN, SIROLIMUS AND TACROLIMUS 
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DRUG INTERACTION PROFILES OF ISAVUCONAZOLE, VORICONAZOLE AND 

POSACONAZOLE WITH IMMUNOSUPPRESSANTS METABOLIZED BY CYP450 3A4 
Townsend R et al. P464 at the 7th Congress on Trends in Medical Mycology; Lisbon, Portugal; 9–12 October, 2015

CURRENT RECOMMENDATIONS IN THE US PRESCRIBING INFORMATION 
FOR DOSE ADJUSTMENT FOR TRIAZOLES WITH CICLOSPORIN, SIROLIMUS AND TACROLIMUS
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ISAVUCONAZONIUM SULFATE: 
A TRIAZOLE PRODRUG FOR INVASIVE FUNGAL INFECTIONS

Murrell D et al. Int J Pharm Pract 2017; 25: 18–30

CLINICALLY SIGNIFICANT DRUG-DRUG INTERACTIONS WITH ISAVUCONAZOLE
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EFFECTS OF ISAVUCONAZOLE ON THE PLASMA CONCENTRATIONS OF 

TACROLIMUS AMONG SOLID ORGAN TRANSPLANT PATIENTS
Rivosecchi RM et al. Antimicrob Agents Chemother 2017 Sept; 61(9). pii: e00970-17

TACROLIMUS DOSING PROTOCOLS AND DURATION OF ISAVUCONAZOLE PROPHYLAXIS
ACCORDING TO ORGAN TRANSPLANT
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EFFECTS OF ISAVUCONAZOLE ON THE PLASMA CONCENTRATIONS OF 

TACROLIMUS AMONG SOLID ORGAN TRANSPLANT PATIENTS
Rivosecchi RM et al. Antimicrob Agents Chemother 2017 Sept; 61(9). pii: e00970-17

CLINICAL CHARACTERISTICS OF PATIENTS INCLUDED IN THIS STUDY
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ISAVUCONAZONIUM SULFATE: 
A TRIAZOLE PRODRUG FOR INVASIVE FUNGAL INFECTIONS

Murrell D et al. Int J Pharm Pract 2017; 25: 18–30

ADVANTAGES OF ISZ OVER OTHER AVAILABLE TRIAZOLE AGENTS
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ISAVUCONAZOLE VERSUS VORICONAZOLE FOR PRIMARY TREATMENT OF INVASIVE 
MOULD DISEASE CAUSED BY ASPERGILLUS AND OTHER FI LAMENTOUS FUNGI 
(SECURE): A PHASE 3, RANDOMISED-CONTROLLED, NON-INFERIORITY TRIAL

Maertens JA et al. Lancet 2016 Feb 20;387(10020):760-9

TREATMENT-EMERGENT ADVERSE EVENTS BY SYSTEM ORGAN CLASS
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ISAVUCONAZOLE: A ROLE FOR THE NEWEST BROAD-SPECTRUM TRIAZOLE
Slavin M et al. Lancet 2016: 387: 726-727

EDITORIAL

• The approach to patients with previous triazole exposure has not been

addressed in this clinical study, but will probably be a common clinical

scenario.
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REAL-LIFE USE OF ISAVUCONAZOLE 
IN PATIENTS INTOLERANT TO OTHER AZOLES

Ordaya EE et al. Clin Infect Dis 2016 (Dec 1); 63 (11): 1529–30

CLINICAL CHARACTERISTICS, INDICATIONS FOR TREATMENT, AND OUTCOMES IN PATIENTS WHO

RECEIVED ISAVUCONAZOLE AS ALTERNATIVE THERAPY (N = 11)
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ISAVUCONAZONIUM SULFATE: 
A TRIAZOLE PRODRUG FOR INVASIVE FUNGAL INFECTIONS

Murrell D et al. Int J Pharm Pract 2017; 25: 18–30

ADVANTAGES OF ISZ OVER OTHER AVAILABLE TRIAZOLE AGENTS
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QT INTERVAL SHORTENING WITH ISAVUCONAZOLE:
In Vitro AND In Vivo EFFECTS ON CARDIAC REPOLARIZATION

Keirns J et al. Clin Pharmacol Ther. 2017 Jun; 101(6): 782-790

SUBJECT DISPOSITION IN THE PHASE I CLINICAL STUDY
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DEMOGRAPHICS OF ALL SUBJECTS IN THE SAFETY ANALYSIS SET

QT INTERVAL SHORTENING WITH ISAVUCONAZOLE:
In Vitro AND In Vivo EFFECTS ON CARDIAC REPOLARIZATION

Keirns J et al. Clin Pharmacol Ther. 2017 Jun; 101(6): 782-790



Istituto di Farmacologia Clinica - UniUD

MEAN CHANGE COMPARED WITH PLACEBO IN BASELINE-ADJUSTED* QTCF OVER TIME ON DAY 13

QT INTERVAL SHORTENING WITH ISAVUCONAZOLE:
In Vitro AND In Vivo EFFECTS ON CARDIAC REPOLARIZATION

Keirns J et al. Clin Pharmacol Ther. 2017 Jun; 101(6): 782-790
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MEAN (± SD) PLASMA CONCENTRATIONS FOLLOWING THE DAY 13 DOSE

ISAVUCONAZOLE MOXIFLOXACIN

QT INTERVAL SHORTENING WITH ISAVUCONAZOLE:
In Vitro AND In Vivo EFFECTS ON CARDIAC REPOLARIZATION

Keirns J et al. Clin Pharmacol Ther. 2017 Jun; 101(6): 782-790
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USE OF ISAVUCONAZOLE IN A PATIENT
WITH VORICONAZOLE-INDUCED QTc PROLONGATION

Trang TP et al. Transpl Infect Dis 2017 Aug; 19 (4). e12712

TIMING OF QTC PROLONGATION, MAGNESIUM LEVELS, AND MEDICATIONS RECEIVED 

IN A CYSTIC FIBROSIS PATIENT FOLLOWING LUNG TRANSPLANTATION
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2015; 6 (10): 1543-1558


