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Objective: Isavuconazole (ISZ), a newer antifungal agent approved for treating invasive aspergillosis and mucormycosis, has been
available in China since 2022. However, real-world data on ISZ use among Chinese patients with hematological diseases remain
limited. In this study, we present our experience with ISZ for invasive fungal infection (IFI) management in hematology patients.
Methods: Data on patient characteristics, ISZ administration variables, IFI treatment response to ISZ, and potential ISZ-associated
adverse events in hematology patients from our center were retrospectively analyzed.

Results: A total of 25 hematology patients treated with ISZ were included. One (4.0%) patient had proven IFI, 13 (52.0%) had
probable IFI, and the remaining 11 (44.0%) were classified as having possible IFI. ISZ was used as primary therapy in 8§ cases (32.0%)
and salvage therapy in 17 cases (68.0%). The switch to ISZ as salvage therapy was driven by refractoriness to primary therapy in
70.6% of cases and by refractoriness and intolerance to prior antifungal treatment in 29.4%. Clinical improvement was observed in 16
(64.0%) patients. Five patients died during hospitalization, and four discontinued therapy due to clinical deterioration. Adverse events
potentially attributable to ISZ occurred in 5 patients (20.0%), including nephrotoxicity, hepatotoxicity, and blurred vision (1 case
each), and with the remaining two cases involving combined hepatorenal toxicity.

Conclusion: ISZ demonstrates promising clinical efficacy and a favorable safety profile for IFI treatment in Chinese patients with
hematologic diseases.
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Introduction

Patients with hematological diseases, particularly those with prolonged neutropenia or undergoing hematopoietic stem-
cell transplantation (HSCT), are at high risk of invasive fungal infections (IFIs).'* Aspergillosis and candidiasis are the
most common IFIs in hematologic settings, while fungi such as Mucorales are increasingly reported. The overall
mortality rate of IFIs ranges from 28% to 52.9%, depending on host factors and etiology.” Given the life-threatening
nature of IFIs, aggressive antifungal therapy is essential.

First-line therapies for invasive aspergillosis (IA), invasive candidiasis (IC) and IFI due to molds other than Aspergillus,
such as invasive mucormycosis (IM), are voriconazole (VOR),* echinocandins,” and liposomal amphotericin B (LAmB).®
However, these agents have notable limitations. VOR exhibits unpredictable, non-linear pharmacokinetics, necessitating
therapeutic drug monitoring (TDM) to optimize dosing regimens. Due to extensive hepatic metabolism, VOR is prone to
frequent drug—drug interactions. Adverse effects of VOR, such as nephrotoxicity and hepatotoxicity, have been widely
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reported. Moreover, the emergence of drug-resistant strains has reduced VOR’s efficacy compared to earlier observations.’
Echinocandins have a narrow antifungal spectrum, and emerging resistance poses a growing concern in clinical practice. The
primary limitation of LAmB is toxicity, particularly nephrotoxicity. Both echinocandins and LAmB lack oral formulations.
Isavuconazole (ISZ), a newer triazole antifungal, offers oral and intravenous formulations, a broad antifungal spectrum
(encompassing common yeasts, endemic fungi, and molds, including Mucorales), predictable pharmacokinetics, and
a favorable safety profile, positioning it as a promising alternative for IFI treatment in high-risk populations.

ISZ has been available in China since 2022. Clinical trials have confirmed that the efficacy of ISZ for treating IA and
IM is comparable to that of VOR and LAmB, with a lower incidence of adverse effects.®’ Furthermore, ISZ
demonstrates efficacy in invasive candidiasis (IC) management, albeit potentially less potent than echinocandins,'® and
serves as a step-down therapy alternative following IC stabilization.'' ISZ is currently approved for IA and IM treatment.
However, real-world evidence on ISZ use among Chinese hematology patients remains limited.

In this study, we review our experience with ISZ for treating IFI in hematologic patients, focusing on indications for
ISZ initiation, clinical efficacy, and safety profile.

Methods

Study Design and Participants

This retrospective study included hematologic patients treated with ISZ at Tongji Hospital (Wuhan, China) between June 1,
2022, and May 31, 2024. Exclusion criteria comprised: (1) ISZ therapy duration <3 days; (2) age <18 years; and (3)
incomplete or poor-quality clinical records. The study complies with the Declaration of Helsinki. Owing to the retrospective
nature of this cohort study, informed consent was waived by the Tongji Hospital Ethics Review Committee. Information was
collected anonymously from the electronic medical system, and all authors ensured confidentiality of patient data.

Procedures

Data on demographics, underlying hematologic disease-related variables, comorbidities, IFI type and site, neutropenia
status at infection onset, ISZ administration-related variables along with prior antifungal prophylaxis and antifungal
therapy, concurrent infections, and co-administered antimicrobials were collected. Outcome data, including therapeutic
response and potential ISZ-associated adverse events, were also recorded. The study protocol was approved by the
Institutional Review Board of Tongji Hospital, Huazhong University of Science and Technology.

IFT were classified as proven, probable, or possible based on the European Organization for Research and Treatment
of Cancer/Mycoses Study Group Education and Research Consortium (EORTC/MSGERC) criteria.'? To evaluate the
possible adverse events of ISZ, the changes of the liver function, renal function and electrocardiogram parameters before
and after ISZ administration were reviewed. Nephrotoxicity was defined as one of the following: (1) increase in serum
creatinine (SCR) by > 26.5 (umol/l) within 48 hours; (2) increase in SCR > 1.5 times baseline within the previous 7 days;
(3) urine volume <0.5 mL/kg/h for 6 hours. Hepatotoxicity was defined as Hy’s Law cases that alanine aminotransferase
(ALT) or aspartate aminotransferase (AST) >3 times of the upper limit of normal (ULN) and total bilirubin (TBIL) >2
ULN. QT interval changes were defined as the corrected QT intervals (QTc) equals outside the range of 350 ms to 450 ms
in men or 360 ms to 460 ms in women. Therapeutic response was assessed on day 42 post-ISZ initiation or at therapy
completion if treatment lasted <42 days. Clinical improvement encompassed complete response or partial response
(clinical/radiological improvement without full resolution).

Statistics

Data are presented as median (min-max) or as the number and percentage, as appropriate.

Results

Twenty-five hematology patients (12 males and 13 females) who received ISZ treatment were included in this study. The
characteristics of patients are summarized in Tables 1 and S1. The median age (min-max) of the patients was 48 (20—72) years.
Eight (32.0%) patients were diagnosed with acute myelocytic leukemia (AML), 4 (16.0%) patients were diffuse large B-cell
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Table | Patient Characteristics

Case Age, yr | Sex | Underlying | Disease Transplant/ Diagnosis | Species Identified | Site of Infection Neutropenia
No. Disease Status Type of IFI at the Onset
of IFI
| 59 F AML Active NO/NA Probable Candida Lung No
2 72 M DLBCL Remission NO/NA Probable Aspergillus; Candida Lung No
3 43 F SAA Remission Yes/Allogeneic Probable Mucorales Lung; Intracalvarium No
4 52 M DLBCL Active Yes/Autologous Possible None Lung No
5 22 M AML Active NO/NA Possible None Lung Yes
6 70 F DLBCL Active NO/NA Possible None Lung No
7 48 F AML Active Yes/Allogeneic Probable Aspergillus Lung; Enterocoelia Yes
8 52 F FL Remission NO/NA Possible None Lung No
9 38 M T-LBL Remission Yes/Allogeneic Probable Aspergillus Lung No
10 20 M AMLL Remission Yes/Allogeneic Probable Aspergillus Lung No
I 66 F DLBCL Active NO/NA Possible None Lung No
12 51 F FL Remission Yes/Autologous Probable Mucorales Lung; Maxillofacial No
region
13 20 M SAA Active Yes/Allogeneic Probable Aspergillus Lung; Yes

Gastrointestinal tract

14 37 F MS Remission Yes/Allogeneic Probable Aspergillus Lung No
15 68 F HPS Active NO/NA Probable Aspergillus; Mucorales | Lung Yes
16 37 M ANKL Active Yes/Allogeneic Possible None Lung No
17 47 F AML Active NO/NA Possible None Lung Yes
18 59 M ANKL Active NO/NA Proven Aspergillus Lung No
19 56 F AML Remission Yes/Allogeneic Probable Mucorales Lung Yes
20 36 M AML Active NO/NA Possible None Lung Yes
21 54 M AML Remission Yes/Allogeneic Possible None Lung No
22 47 M T-LBL Remission NO/NA Probable Mucorales Lung Yes
23 69 F MDS Active NO/NA Possible None Lung No
24 20 M BL Remission Yes/Autologous Possible None Lung No
25 25 F AML Stable NO/NA Probable Aspergillus Lung Yes

Abbreviations: F, Female; M, Male; AML, Acute myeloid leukemia; DLBCL, Diffuse large B-cell lymphoma; SAA, Severe aplastic anemia; FL, Follicular lymphoma; T-LBL,
T-cell lymphoblastic lymphoma; AMLL, Acute mixed lineage leukemia; MS, Myeloid sarcoma; HPS, Hemophagocytic syndrome; ANKL, Aggressive NK-cell leukemia; MDS,
Myelodysplastic syndrome; BL, Burkitt s lymphoma; NA, Not applicable; IFl, Invasive fungal infection.

lymphoma (DLBCL), 2 (8.0%) patients were follicular lymphoma (FL), 2 (8.0%) patients were severe aplastic anemia (SAA), 2
(8.0%) patients were aggressive NK-cell leukemia, 2 (8.0%) patients were T-cell lymphoblastic lymphoma (T-LBL), and the
other 5 patients were diagnosed as acute mixed lineage leukemia (AMLL), myeloid sarcoma (MS), hemophagocytic syndrome
(HPS), aggressive NK-cell leukemia (ANKL), and Burkitt s lymphoma (BL) respectively. Twelve (48.0%) of patients received
a HSCT, including 3 were autologous HSCT and 9 were allogeneic HSCT. Thirteen patients (No. 1,4, 5, 6,7, 11, 13, 15, 16, 17,
18, 20 and 23) were in the active phase of their primary hematologic disease, 1 patient (No. 25) was in a stable status, and the

remaining were in a status of remission. Eleven (44.0%) patients had one or more co-morbidities, including cardiovascular
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diseases, endocrine system diseases, digestive disorders, secondary HPS, and kidney and lung diseases. One (4.0%) patient was
identified as a proven IFI with Aspergillus. Thirteen (48.0%) patients were categorized as probable IFI: Aspergillus (n = 6),
Mucorales (n = 4), Candida (n = 1), simultaneous infections with Aspergillus and Candida (n = 1), and simultaneous infections
with Aspergillus and Mucorales (n = 1). The remaining 11 patients were considered to have possible IFI. The key diagnostic
criteria of IFI for individual patients are summarized in Table S2. Lungs infection is the common site of infection for all patients,
and 4 of those patients were combined with intracalvarium (No. 3), enterocoelia (No. 7), maxillofacial region (No. 12) and
gastrointestinal tract (No. 13) infection, respectively. The combined infection of fungus with any types of other pathogenic
microorganisms such as bacteria and virus can be observed in 20 (80.0%) patients. Nine patients (No. 5, 7, 13, 15, 17, 19, 20, 22,
and 25) presented with a clinical picture of neutropenia (defined as absolute neutrophil count <500 cells/mL) at the onset of IFL.

The ISZ administration-related variables are summarized in Table 2. The maintenance dosing of ISZ was 200mg once
a day in all patients. ISZ was used as primary therapy in 8 cases (32.0%) and as salvage therapy in 17 cases (68.0%).

Table 2 ISZ Administration-Related Variables

Case Co-antifungal Therapy Type | Reason to Switch Prior Antifungal Antifungal Co-Antimicrobials
No. with ISZ of ISZ to ISZ as Salvage Treatment Prophylaxis
Prior to IFI
| None Salvage Refractory Echinocandins None Antibacterial
2 Echinocandins Salvage Refractory Echinocandins None Antibacterial
Voriconazole Antiviral
3 Echinocandins Primary NA None Voriconazole Antibacterial
Antiviral
4 None Primary NA None Voriconazole Antibacterial
Antiviral
5 None Salvage Refractory and Posaconazole None Antibacterial
intolerant ABCD
6 None Primary NA None None Antibacterial
Antiviral
7 None Salvage Refractory and Voriconazole None Antibacterial
intolerant Echinocandins
8 None Salvage Refractory Echinocandins None Antibacterial
Antiviral
9 None Salvage Refractory and Posaconazole Voriconazole Antibacterial
intolerant ABCD Antiviral
10 Voriconazole Salvage Refractory and Voriconazole Posaconazole Antibacterial
intolerant Echinocandins
LAmB
I None Salvage Refractory LAmB None Antibacterial
12 ABCD Salvage Refractory LAmB Voriconazole Antibacterial
Antiviral
13 LAmB Salvage Refractory Voriconazole Echinocandins Antibacterial
LAmB Antiviral
14 LAmB Salvage Refractory ABCD Posaconazole Antibacterial
Voriconazole

(Continued)
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Table 2 (Continued).

Case Co-antifungal Therapy Type | Reason to Switch Prior Antifungal Antifungal Co-Antimicrobials
No. with ISZ of ISZ to ISZ as Salvage Treatment Prophylaxis
Prior to IFI

15 None Primary NA None None Antibacterial

16 None Primary NA None Voriconazole Antibacterial
Antiviral

17 None Salvage Refractory Voriconazole None Antibacterial
Antiviral

18 None Salvage Refractory and Voriconazole None Antibacterial

intolerant Echinocandins
19 ABCD/ LAmB Salvage Refractory ABCD None Antibacterial
20 ABCD Salvage Refractory ABCD Posaconazole Antibacterial
Echinocandins Antiviral

21 None Primary NA None Voriconazole Antibacterial
Antiviral

22 ABCD Primary NA None None Antibacterial

23 None Salvage Refractory Voriconazole None Antibacterial
Antiviral

24 ABCD Salvage Refractory Posaconazole None Antibacterial

ABCD Antiviral
25 ABCD Primary NA None Voriconazole Antibacterial

Abbreviations: ISZ, Isavuconazole; ABCD, Amphotericin B colloidal dispersion; LAmB, liposomal amphotericin B; NA, Not applicable; IFl, invasive fungal infection.

Fourteen (56.0%) patients received ISZ alone, while 11 (44.0%) patients received it in combination with other
antifungals, most commonly an amphotericin B (72.7%). The switch to ISZ as salvage therapy was driven by the
refractory of primary therapy in 70.6% of cases, and refractory and intolerant of prior antifungal treatment in 29.4%.

Agents used for antifungal treatment prior to ISZ were included amphotericin B, echinocandins and triazole fungicide, but
the difference in the using proportion of them was small. Anti-mold prophylaxis was used in 11 (44.0%) patients prior to the
onset of infection, and the anti-mold agents were mainly voriconazole and posaconazole. One patient (No. 8) received
mechanical ventilation at ISZ initiated. All patients were also applied with anti-bacterial therapy, and 14 (56.0%) patients
were additionally administered with antiviral.

The treatment response to ISZ and possible ISZ-attributable adverse events are summarized in Table 3. Sixteen (64.0%)
patients achieved clinical improvement and discharged. Five patients (No. 1, 3, 8, 11 and 16) died during the hospitalization.
Death was attributed to infection in two patients (No. 3 and 8). Four patients (No. 7, 13, 17 and 23) did clinically aggravate

Table 3 Treatment Response to ISZ and Possible ISZ-Attributable Adverse Events

Case No. Outcome Causes of Death Hepatotoxicity | Nephrotoxicity | QT Interval Changes

| Death Hematologic malignancy No No No

2 Improvement NA No No No

3 Death Infection No Yes No

4 Improvement NA No No No
(Continued)
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Table 3 (Continued).

Case No. Outcome Causes of Death Hepatotoxicity | Nephrotoxicity | QT Interval Changes
5 Improvement NA No No No
6 Improvement NA No No No
7 Disease aggravation NA No No No
8 Death Infection No No No
9 Improvement NA No No No
10 Improvement NA No No No
11 Death Hematologic malignancy Yes Yes No
12 Improvement NA No No No
13 Disease aggravation NA Yes Yes No
14 Improvement NA No No No
15 Improvement NA No No No
16 Death Hematologic malignancy and HPS Yes No No
17 Disease aggravation NA No No No
18 Improvement NA No No No
19 Improvement NA No No No
20 Improvement NA No No No
21 Improvement NA No No No
22 Improvement NA No No No
23 Disease aggravation NA No No No
24 Improvement NA No No No
25 Improvement NA No No No

Abbreviations: ISZ, Isavuconazole; ADR, Adverse drug reactions; NA, Not applicable; HPS, Hemophagocytic syndrome.

during ISZ treatment and discontinued treatment. Adverse events that were possibly related to ISZ were observed in only 5
patients (20.0%). Nephrotoxicity, hepatotoxicity, and blurred vision (No.7) occurred in 1 case each, and the remaining 2 cases
were combined toxicity of liver and kidney.

Discussion

In this study, we detail the reasons leading to the selection of ISZ for treating IFI, and its efficacy and safety in Chinese
patients with hematological diseases, which might further expand the insight of the major clinical considerations
associated with the use of ISZ in a real-life setting.

ISZ is used as a primary therapy only in 8 patients in our cohort. Four patients (No. 4, 6, 16 and 21) were diagnosed
with possible IFT and 4 patients (No. 3, 15, 22 and 25) were identified with Mucorales or Aspergillus infection. Though
ISZ is approved for treating 1A and IM, it appears viable for diagnostic-driven preemptive therapy in early IFI
management, attributed to its broad-spectrum activity and favorable tolerability. Within our center, ISZ is primarily
used as a salvage therapy, mostly due to refractory disease. In fact, a multicenter retrospective study conducted by
Cattaneo et al demonstrated that refractoriness to other antifungal treatments did not compromise the possibility of
a response to ISZ for IFI treatment, with a response rate of 70.9% for second-line treatment.'® The response was higher
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than our current cohort, in which the response rate was 58.8% (10/17) for salvage therapy. The inconsistency might be
partly attributed to the heterogeneity of patients enrolled since Aspergillus spp. was responsible for 93% of probable/
proven IFI in Cattaneo’s study.'? Notably, VITAL study has demonstrated that ISZ was efficacious as salvage therapies
for mucormycosis infections, with overall end-of treatment complete and partial responses of 36%.° A more recent study
also showed that even after the failure of other therapies, when switching to ISZ, patients had a favorable response of
40% at 6 weeks,'* which is inferior to the results found in our study.

The intention-to-treat population analysis of the global SECURE study identified that despite higher exposure in Chinese
patients, no clinically significant differences in the efficacy of ISZ were found between the Chinese and global populations
cohort."> However, in our study, the favorable response to ISZ was 64.0% (16/25). This rate is higher than the 35% response rate
reported in the SECURE trial,® 31% in VITAL trial,” and 40% observed in prior studies at 6 weeks.'* The heterogeneity across
studies may limit the comparability. But previous disparities sub-analysis showed that patients with one or more of the disparity
criteria (such as age 65 years or more, obesity, diabetes mellitus, renal insufficiency, etc) had similar outcomes.'® Therefore,
a superior response rates was observed in our cohort. The all-cause mortality was 20.0% (5/25) in our center, which is higher than
the previous studies in real-world use of isavuconazole.'® The higher proportion of patients in an active status of their primary
disease may contribute significantly to the elevated mortality observed at our center. Another possible reason is that the patients
co-infection with SARS-COV-2 were included in our series since patients diagnosed with hematological malignancies and/or
having undergone HSCT have been significantly affected by SARS-COV-2 with an initial dramatic mortality rate.'”'®
Multivariate analysis has shown that Fusarium infection, invasive pulmonary infection or sinus infection were the independent
risk factors associated with mortality.'® That could be another explanation for the high mortality in our study because of the lung
infections is the common site of infection for all patients in our series. However, there are also studies that demonstrated the
mortality rate is comparable or even higher than ours.'*!”

Our real-life observational study showed that ISZ was well tolerated in most patients, including those with concomitant
diseases such as hypertension, diabetes, renal injury etc. This aligns with previous studies that have shown that ISZ has high
tolerability and a good safety profile.'**° Actually, SECURE and VITAL trials have demonstrated that ISZ-treated patients had
a well tolerated and toxic effects compared with azoles and amphotericin B-treated groups.®® This was true in particular for
hepatotoxicity, nephrotoxicity and QTc-prolonging effects. On the basis of these facts, intolerance to prior therapies, especially
amphotericin B intolerance, was another common indication for ISZ use as salvage therapy in our series. Notably, a unique
characteristic of ISZ to shorten the QTc interval was identified in previous data,”*' which may allow clinicians to use ISZ in
specific cases for hematologic malignancy patients and allogeneic HSCT recipients frequently require co-administration of more
than one agent with potential QTc-prolonging effect (eg, macrolides, fluoroquinolones, chemotherapy agents).

In addition, 2 patients (No. 2 and 6) with the age > 70 in our series also responded favorably to ISZ without untoward
reactions, indicating ISZ is an effective and safe drug in the treatment of elderly patients. Our study, conducted in a hematologic
setting with diverse disease types and statuses, confirms ISZ’s broad applicability across various hematologic diseases at different
stages of progression. As a mild-to-moderate CYP3A4 inhibitor, ISZ exhibits less pronounced drug—drug interactions. This was
evidenced by our study that ISZ was well tolerated in patients undergoing HSCT who received drugs with potential cross-
interaction, such as immunosuppressants. Only 11 patients received ISZ in combination with other antifungals in our cohort,
mainly because prior studies have shown that there was no significant difference between ISZ monotherapy and combination
therapy.'® Ten patients received azole prophylaxis in our center and 8 of them had a favorable response to ISZ, suggesting ISZ is
an excellent candidate for breakthrough fungal infections in patients who had taken azole for prophylaxis.

This study has limitations, including its retrospective design, small sample size, limited follow-up duration, and
single-center scope. Moreover, only a few patients received ISZ as primary treatment and only one proven IFI case was
included further limited our study. Therefore, the findings of our study should be extrapolated with caution and further
studies are warranted to confirm these data.

Conclusion

In conclusion, although wider applicability of our results cannot be assumed, our findings lead to a speculation that whether
used as primary or salvage therapy after the failure or intolerance of other prophylaxis or therapies, ISZ seems to have
a promising clinical response and a good safety profile for treating IFI in Chinese patients with hematologic diseases.
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corresponding author.

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

References

2

—_

fore]

—_

.Souza L, Nouer SA, Morales H, et al. Epidemiology of invasive fungal disease in haematologic patients. Mycoses. 2021;64(3):252-256.

doi:10.1111/myc.13205
Jenks JD, Cornely OA, Chen SC, Thompson GR 3rd, Hoenigl M. Breakthrough invasive fungal infections: who is at risk? Mycoses. 2020;63
(10):1021-1032. doi:10.1111/myc.13148

. Bergamasco MD, Pereira CAP, Arrais-Rodrigues C, et al. Epidemiology of invasive fungal diseases in patients with hematologic malignancies and

hematopoietic cell transplantation recipients managed with an antifungal diagnostic driven approach. J Fungi. 2021;7(8). doi:10.3390/j0f7080588.

. Douglas AP, Smibert OC, Bajel A, et al. Consensus guidelines for the diagnosis and management of invasive aspergillosis, 2021. Intern Med J.

2021;51(7):143-176. doi:10.1111/imj.15591

Keighley C, Cooley L, Morris AJ, et al. Consensus guidelines for the diagnosis and management of invasive candidiasis in haematology, oncology
and intensive care settings, 2021. Intern Med J. 2021;51(7):89-117. doi:10.1111/imj.15589

Bupha-Intr O, Butters C, Reynolds G, et al. Consensus guidelines for the diagnosis and management of invasive fungal disease due to moulds other
than Aspergillus in the haematology/oncology setting, 2021. Intern Med J. 2021;51(7):177-219. doi:10.1111/imj.15592

. Malani AN, Kerr LE, Kauffman CA. Voriconazole: how to use this antifungal agent and what to expect. Semin Respir Crit Care Med. 2015;36

(5):786—795. doi:10.1055/5-0035-1562903

. Maertens JA, Raad II, Marr KA, et al. 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

. Marty FM, Ostrosky-Zeichner L, Cornely OA, et al. Isavuconazole treatment for mucormycosis: a single-arm open-label trial and case-control

analysis. Lancet Infect Dis. 2016;16(7):828-837. doi:10.1016/S1473-3099(16)00071-2

. Kullberg BJ, Viscoli C, Pappas PG, et al. Isavuconazole versus caspofungin in the treatment of candidemia and other invasive candida infections:

the ACTIVE trial. Clin Infect Dis. 2019;68(12):1981-1989. doi:10.1093/cid/ciy827

. Ellsworth M, Ostrosky-Zeichner L. Isavuconazole: mechanism of action, clinical efficacy, and resistance. J Fungi. 2020;6(4). doi:10.3390/

jof6040324

. Donnelly JP, Chen SC, Kauffman CA, et al. Revision and update of the consensus definitions of invasive fungal disease from the European

Organization for Research and Treatment of Cancer and the Mycoses Study Group Education and Research Consortium. Clin Infect Dis. 2020;71
(6):1367-1376. doi:10.1093/cid/ciz1008

. Cattaneo C, Busca A, Gramegna D, et al. Isavuconazole in hematological patients: results of a real-life multicentre observational seifem study.

Hemasphere. 2019;3(6):¢320. doi:10.1097/HS9.0000000000000320

. Dagher H, Hachem R, Chaftari AM, et al. Real-world use of isavuconazole as primary therapy for invasive fungal infections in high-risk patients

with hematologic malignancy or stem cell transplant. J Fungi. 2022;8(1). doi:10.3390/j0f8010074.

. Zhang J, Zhang Y, Wu D, et al. Clinical experience with isavuconazole in healthy volunteers and patients with invasive aspergillosis in China, and

the results from an exposure-response analysis. Mycoses. 2021;64(4):445-456. doi:10.1111/myc.13233

. Batista MV, Ussetti MP, Jiang Y, et al. Comparing the real-world use of isavuconazole to other anti-fungal therapy for invasive fungal infections in

patients with and without underlying disparities: a multi-center retrospective study. J Fungi. 2023;9(2). doi:10.3390/j0f9020166.

. Passamonti F, Cattaneo C, Arcaini L, et al. Clinical characteristics and risk factors associated with COVID-19 severity in patients with haematological

malignancies in Italy: a retrospective, multicentre, cohort study. Lancet Haematol. 2020;7(10):€737—745. doi:10.1016/S2352-3026(20)30251-9

. Ljungman P, de la Camara R, Mikulska M, et al. COVID-19 and stem cell transplantation; results from an EBMT and GETH multicenter

prospective survey. Leukemia. 2021;35(10):2885-2894. doi:10.1038/s41375-021-01302-5

. Neofytos D, Pagliuca A, Houghton K, et al. Effectiveness, safety, and patterns of real-world isavuconazole use in Europe (2015-2019). Infect Dis

Ther. 2024;13(12):2527-2543. doi:10.1007/s40121-024-01064-4

. DiPippo AJ, Kontoyiannis DP. Lack of toxicity with long-term isavuconazole use in patients with hematologic malignancy. Clin Infect Dis. 2019;69

(9):1624-1627. doi:10.1093/cid/ciz159

. Kronig I, Masouridi-Levrat S, Chalandon Y, et al. Clinical considerations of isavuconazole administration in high-risk hematological patients: a

single-center 5-year experience. Mycopathologia. 2021;186(6):775-788. doi:10.1007/s11046-021-00583-9

2036 https: Infection and Drug Resistance 2025:18


https://doi.org/10.1111/myc.13205
https://doi.org/10.1111/myc.13148
https://doi.org/10.3390/jof7080588
https://doi.org/10.1111/imj.15591
https://doi.org/10.1111/imj.15589
https://doi.org/10.1111/imj.15592
https://doi.org/10.1055/s-0035-1562903
https://doi.org/10.1016/S0140-6736(15)01159-9
https://doi.org/10.1016/S0140-6736(15)01159-9
https://doi.org/10.1016/S1473-3099(16)00071-2
https://doi.org/10.1093/cid/ciy827
https://doi.org/10.3390/jof6040324
https://doi.org/10.3390/jof6040324
https://doi.org/10.1093/cid/ciz1008
https://doi.org/10.1097/HS9.0000000000000320
https://doi.org/10.3390/jof8010074
https://doi.org/10.1111/myc.13233
https://doi.org/10.3390/jof9020166
https://doi.org/10.1016/S2352-3026(20)30251-9
https://doi.org/10.1038/s41375-021-01302-5
https://doi.org/10.1007/s40121-024-01064-4
https://doi.org/10.1093/cid/ciz159
https://doi.org/10.1007/s11046-021-00583-9

Luo et al

Infection and Drug Resistance Dovepress

Taylor & Francis Group
Publish your work in this journal

Infection and Drug Resistance is an international, peer-reviewed open-access journal that focuses on the optimal treatment of infection (bacterial,
fungal and viral) and the development and institution of preventive strategies to minimize the development and spread of resistance. The journal is
specifically concerned with the epidemiology of antibiotic resistance and the mechanisms of resistance development and diffusion in both hospitals and
the community. 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/infection-and-drug-resistance-journal

Infection and Drug Resistance 2025:18 E X in & 2037


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
	Study Design and Participants
	Procedures
	Statistics

	Results
	Discussion
	Conclusion
	Data Sharing Statement
	Disclosure

