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Use of isavuconazole in mucormycosis: i
a systematic review
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Abstract

Background Mucormycosis is an opportunistic fungal infection which is associated with poor prognosis. Only a few
antifungals are available in the arsenal against mucormycosis. The global guidelines for diagnosing and managing
mucormycosis recommend high doses of liposomal amphotericin B (LAmMB) as the first-line treatment. Isavuconazole
is another potential treatment option for mucormycosis.

Main body This systematic review aims to consolidate and analyse existing evidence concerning the efficacy

and safety of isavuconazole in treating mucormycosis alone or in combination with LAmB. For data aggregation,
comprehensive searches were conducted across various electronic databases, such as PubMed, Science Direct,
Trip, Google Scholar, the Cochrane Library, and Open-Gray. Furthermore, we explored the gray literature, employing
tailored keywords. The reference lists of the selected articles were scrutinized to identify additional pertinent
publications. Articles reporting any studies, case series, or case reports on any form of mucormycosis exclusively
involving human subjects published in English were included. There were no time restrictions involved. We extracted
crucial data, such as publication year, country, disease form, isavuconazole dosage, frequency, duration, overall
outcomes, and reported adverse effects. A total of 31 articles, which included four case series, 24 case reports, one
open-label trial, one randomized controlled trial, and one non-interventional registry study, were included in the
final analysis. 135 adult patients and 14 children were treated with isavuconazole as primary monotherapy, primary
combination therapy, nonprimary monotherapy, or nonprimary combination therapy. The mortality rate following
LAmMB monotherapy, amphotericin B plus azole, amphotericin B followed with azole, posaconazole only and
isavuconazole only was 32%, 6.6%, 13.7%, 17.2% and 24.6%, respectively. The heterogeneity of the studies did not
allow for a comparison of the different treatment strategies (primary mono- vs. primary combination, etc.).

Short conclusion The use of isavuconazole in combination therapies during the acute phase via intravenous

administration alongside LAMB or other triazoles, followed by long-term monotherapy via the oral route, has yielded
promising recovery rates. Adverse events associated with the use of isavuconazole are infrequently reported.
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Background

Mucormycosis is an opportunistic fungal infection
with limited available treatment options. Among these
options, liposomal amphotericin B is widely used and
recommended [1]. Triazoles, which inhibit the ergosterol
synthesis pathway, represent another class of antifungal
agents. Isavuconazole, a broad-spectrum triazole, has
recently gained approval for the management of mucor-
mycosis when amphotericin B is either insufficient or
considered a primary treatment choice. Notably, isavu-
conazole offers several advantages over other triazoles,
including fewer potential drug interactions, reduced
potential organ toxicity, and the convenience of both
intravenous and oral formulations [2, 3].

Patients with mucormycosis face a daunting progno-
sis, with mortality rates ranging from 52 to 91% [2-5].
Current clinical guidelines advocate a comprehensive
approach to mucormycosis management, involving anti-
fungal therapy, surgical debridement, and addressing
underlying predisposing conditions [3]. Nonetheless, the
actual clinical efficacy of amphotericin B (LAmB) and tri-
azoles such as isavuconazole and posaconazole, despite
their promising in vitro efficacy against Mucorales, is
often constrained [4]. Conventional Amphotericin B,
in particular, is known for its nephrotoxic effects, while
posaconazole has mainly been explored in salvage ther-
apy contexts [5].

Isavuconazole has been proposed as prophylaxis for
invasive fungal infections by some researchers. Isavu-
conazole was commonly used as a prophylactic agent
among patients with acute myeloid leukemia (AML) and
those who underwent allogeneic hematopoietic stem cell
transplantation (HSCT) [3-5]. Isavuconazonium sulfate,
a water-soluble prodrug, rapidly undergoes hydrolysis
upon oral or intravenous administration and is trans-
formed into isavuconazole, a potent triazole compound
[5]. Compared with other triazoles, isavuconium sulfate
has high oral bioavailability, consistent pharmacokinet-
ics, and favourable activity against a broad spectrum of
clinically significant fungi, including Mucorales. Isavuco-
nium sulfate inhibits CYP51 or sterol 14a -demethylase,
which is essential for the biosynthesis of ergosterol, the
major sterol of fungal plasma membranes [4]. Following
the inhibition of ergosterol biosynthesis, detrimental ste-
rols accumulate within fungal cells and, consequently, die
[5].

The current treatment standards, as stated in the global
guidelines for diagnosing and managing mucormycosis,
recommend high doses of LAmB as the first-line treat-
ment [3]. In contrast, isavuconazole and posaconazole
are recommended with moderate strength [3].

This systematic review aims to compile and synthesize
existing evidence on the efficacy and safety of isavucon-
azole in treating various manifestations of mucormycosis,
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whether it is used as a primary treatment or as part of
combination regimens.

Main text

The search was conducted over one year, commencing
in October 2022. We searched electronic databases and
explored gray literature to identify pertinent literature,
employing appropriate keywords. Electronic searches
were performed on PubMed (via an advanced search),
Science Direct (via an advanced search), Trip (via a PICO
search), Google Scholar (via an advanced search), the
Cochrane Library (via an advanced search), and Open-
Gray, the gray literature database. Additionally, we scruti-
nized the reference lists of the included articles to identify
further relevant publications. This systematic review was
prospectively registered in the PROSPERO (International
Prospective Register of Systematic Reviews) [6] under the
registration number CRD42022344986.

Search strategy

Our search strategy involved the use of MeSH terms
and other related keywords to ensure comprehensive
coverage. We devised the search strategy following the
guidelines outlined in the Preferred Reporting Items for
Systematic Reviews (PRISMA) framework [7]. (Fig. 1)

Inclusion criteria

Our inclusion criteria encompassed all studies in which
isavuconazole was administered to patients confirmed to
have mucormycosis. This included both randomized and
nonrandomized clinical trials, observational studies and
case series, and case reports involving human subjects to
assess the adverse effects and the dosage. We considered
studies regardless of the dosage or duration of isavuco-
nazole treatment, whether it was used as a standalone
therapy or in combination with other interventions, and
whether it was used as primary or adjunctive therapy.

Exclusion criteria

For this study, we excluded articles published in lan-
guages other than English. In vitro and animal studies
were also excluded. The review articles and the second-
ary analysis of trials were also excluded to prevent data
duplication.

Outcome measures

The review included all-cause mortality at 42 and 84 days
of therapy. The dosage regimens and durations are sum-
marized. The adverse effects arising from the therapy
were also recorded. Furthermore, computations were
performed to establish the mean values for the duration
and dosage of isavuconazole administered during the
maintenance phase.
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1. Pubmed Search: 203
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((((((Mucormycoses)) OR (Mucormycose)) OR ("Mucorales Infection"))
OR ("Mucorales Infections")) OR ("Infection, Mucorales")) AND ((((((BAL
8557) OR (BAL8557)) OR (BAL-8557)) OR (isavuconazonium sulfate)) OR

(Cresemba)) OR (Isavuconazole))

In title or abstract

Filters : From 2012 to 2022, Language : English

2. Science Direct: 401

Mucormycosis AND Isavuconazole

Filters: From 2012 to 2022, Language: English

3. Trip (PICO):14
Population: Mucormycosis
Intervention: Isavuconazole

4. Google Scholar:48

allintitle: mucormycosis "Isavuconazole"

Custom range 2012-2022

5. CochranelLibrary: 8

Trials matching mucormycosis in Title Abstract Keyword AND Isavuconazole in

Title Abstract Keyword -

Limits - Publication date January 2012 to December 2022, English language

6. Opengrey:0

mucormycosis” AND Isavuconazole type: article

7. Manual search: 5

Total articles resulted from search: 679

Fig. 1 Search strategy and number of results retrieved from each database

Study selection

Four authors independently carried out the process
of study selection. Each author conducted individual
searches for relevant studies, downloaded the search
results as .csv/PubMed-txt files, and then input them
into the Rayyan Intelligence System [8]. Each author
independently screened the abstracts of these studies.
In cases where abstracts were unclear, lacked the nec-
essary details, or were entirely unavailable, full articles
were retrieved and reviewed. Articles were categorized
into three groups: excluded, included, and those with
uncertain eligibility were labelled ‘may be’ Any dis-
crepancies in selection between the four authors were
resolved through further discussions involving the
other co-reviewers’ input.

Data extraction

We performed data extraction via a Microsoft Excel
spreadsheet. The data extracted from these studies
encompassed several vital elements, including the pub-
lication year and country of publication of the disease,
i.e., rhinocerebral mucormycosis (RCM), pulmonary
mucormycosis (PM), cutaneous mucormycosis (CM),
gastrointestinal mucormycosis (GIM) and disseminated
mucormycosis (DM). Isavuconazole dosages in the load-
ing and maintenance phases, the frequency and duration
of each phase, and the overall outcome reported adverse
effects. The data analysis was conducted separately for
the children and adults, considering the differences in
dosing and context.
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Definitions

Infections which was mycologically proven as mucor-
mycosis was considered as confirmed mucormycosis.
Primary therapy was operationally defined as the ini-
tial antifungal treatment (AFT) administered to treat
mucormycosis. Therapy was designated ‘primary’ if,
within seven days before starting systemic AFT, the
patient had received four or fewer cumulative days of
alternative treatments specifically targeting mould
infections. Non-primary therapy was categorized on
the basis of the rationale behind the treatment, namely,
refractory infection, AFT intolerance, or transition
to oral step-down/maintenance therapy. Refractory
infection was defined as the necessity for additional or
alternate systemic AFT due to disease advancement,
characterized by worsening or emergence of new
clinical indications or radiological findings associated
with IFD because of inadequate response to primary
mould-targeting therapy. Intolerance refers to the shift
to alternative systemic AFT prompted by a patient’s
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inability to endure mould-active therapy. Continuation
therapy was defined as when the patient was given the
drug after discharge from the hospital. Salvage treat-
ment- antifungals are given when mucormycosis does
not respond to other appropriate antifungal treat-
ments [9].

Quality assessment

We used the NIH quality assessment tools for random-
ized trials, observational studies, and case reports/case
series to assess the risk of bias.

Results
The search strategies used in each database and the
number of results of each search are given in Fig. 2.
The PRISMA flow chart in Fig. 1 shows the sequence of
events in the selection procedure, with numbers in each
step.

There were 31 articles, which included one multicen-
tre non-interventional registry study; one randomized

[ Identification of studies via databases ]
)
5 Records removed before the screening:
E Records ideatified frorm: R Duplicate records removec (n=169)
g Darabases (n = 679) L3 Records marked as ineligikle by automation
c tools (n=0)
i Records removed for other reasons (n = 1)
| &
S
Recors.s SETREnac —»| Records 2xcluded (n = 490)
(m=577)
Records sought for retrieval
o (n=87) »| Rerorts not retrieved (n=1)
£
T:'
g
) Reports excluded: 55
Records assessed for eligibility Review articles (n=38)
(n=86) E—— Other invasive funga! infections m=12)
Isavuconazole given as prophylaxis (n=1)
In-vitro studies n=2)
Secondary analysis of RCTs (n=2)
—
-] Reports of included studies (n=31)
o Case series 2, case reports 26, open
% label trial =1, randemized controlled
] trial = 1, non-interventional registry
study 1

Fig. 2 PRISMA flow chart. From: Page MJ, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated
guideline for reporting systematic reviews. BMJ 2021;372:n71. https://doi.org/10.1136/bmj.n71
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controlled trial; one phase three study; a double-blinded,
global, multicentre, comparative-group study; and 4
case series and 24 case reports. The articles by the year
of publication are given in Fig. 3. The highest number of
reported articles on the successful treatment of mucor-
mycosis were from the USA, accounting for 19/31. In
these reports, the total number of patients with mucor-
mycosis treated with isavuconazole was 135. Among
them, 14 were children (younger than 15 years). The
child and adult cases were analysed separately in the final
analysis.

Adult patients treated with isavuconazole for
mucormycosis

One hundred thirty-five patients were treated with isavu-
conazole, as reported in 21 case reports, one case series,
and three other types of studies.

Isavuconazole dosage

Two hundred milligrams of isavuconazole intrave-
nously, at 8-hour intervals for two days, is the most
common regimen. A total of 372 mg of isavuconium
sulfate, in which 200 mg of isavuconazole is contained,
was used. The maintenance dose was the same but
was the same as that used for the oral and once-daily
regimens. The same maintenance dose was contin-
ued as continuation therapy in most patients. In two
case reports, information was not available on com-
bined drugs. The patients had been on isavuconazole
monotherapy most of the time during the maintenance
phase. Thompson et al. have not described the doses
of isavuconazole used [10]. Maertens et al. have given
isavuconazonium sulfate 372 mg (prodrug; equivalent
to 200 mg isavuconazole; intravenously three times a
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day on days 1 and 2, then either intravenously or orally
once daily) [11]. In Marty et al., 200 mg isavuconazole
(as an intravenous or oral water-soluble prodrug, isa-
vuconazonium sulfate) was given three times daily for
six doses, followed by 200 mg/day until invasive fun-
gal disease resolution, failure, or 180 days or more [12]
(Table 1).

Treatment strategies

Surgical debridement was combined in 14 of the 21 adult
patients reported in case reports. In case series and other
types of studies, data on surgical debridement could not
be obtained. Topical washes or irrigation with ampho-
tericin were also performed in 3 of the 21 cases (Table 2).

The outcome following antifungal therapy
The all-cause mortality rate at 42 days in adults was 27.4%
(37/135 died), and at 84 days, it was 31.1% (42/135 died).

The adverse effects

The adverse effects of these drugs are rarely reported in
case series and case reports. Even if they are reported,
there is a reasonable difficulty in differentiating them,
whether they are due to isavuconazole or other drugs, as
they are used in combination in almost all cases except
one. Therefore, it is more appropriate to consider them
as adverse effects that occur during treatment, not as
adverse effects of isavuconazole (Table 3).

Pediatric patients were treated with isavuconazole for
mucormycosis

Isavuconazole dosage

Table 4 summarizes children treated with isavuconazole
for any form of mucormycosis. There were eight female

2 2021 2022
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Table 1 Different treatment strategies used for adult patients treated with isavuconazole

Type of Study Number  Primary isavuconazole Non primary isavuconazole  Number of reported
of mucor- treated treated deaths due to mu-
mycosis cormycosis (%)
patients  Monotherapy Combined Monotherapy Combined Day 42 Day 84

with other with other
antifungal antifungal
therapy therapy

Multicentre, noninterventional registry study 62 9 33 9 11 17/62 (27%) 22/62

[11] (35.4%)

Single-arm, open-label trial [14] 45* 21 0 16 0 158745 19/45

(33.3%) (42.2%)

Phase 3, double-blind, global multicentre, 3 3 0 0 0 0 0

comparative-group study [15]

Case series 12 4 2 2 4 6/12* (50%) 6/12"

(50%)

Case reports* 21 6 3 8 4 o® o8

Total 135 43 38 35 19 37/135 42/135

(27.4%) (31.1%)

*Eight patients were coinfected with other molds

*In one case report, the date of the addition of isavuconazole was not mentioned clearly. Therefore, categorizing it into primary therapy or nonprimary therapy is

not possible. In any case, it was given as a combination therapy

#The exact date of death after the disease is not given; thus, 42-day mortality and 84-day mortality could not be assessed in case series and case reports

® One lost to follow-up

children and six male children. In 5/14 case reports, the
loading dose was not available. According to the avail-
able data, the minimum dosage per kg body weight was
4.6 mg, and the maximum dosage was 10.9 mg. The mean
dose of isavuconazole used for the loading dose was 7.
9 mg/kg (SD=2.54). Most loading doses were given via
the IV route at a frequency of three times per day (except
in one case [35]) for two days.

All patients were treated with a combination of isa-
vuconazole with LAmB with or without posaconazole.
The duration of maintenance plus continuation ther-
apy with oral isavuconazole was unavailable in two
patients. The daily dose was followed in all patients.
The maintenance and continuation regimens were
mainly given via the oral route, with the exception
of one occasion where the patient continued IV once
daily for some time during the maintenance phase.
However, in both cases, the duration of intravenous
maintenance of isavuconazole was not mentioned,
but ultimately, it was converted to oral therapy for
continuation.

The outcome following antifungal therapy

A minimum of eleven children who were cured with
isavuconazole therapy in combination with other drugs
were cured from the reported cases of mucormycosis,
accounting for 78.6% of the success. For the cured chil-
dren, the minimum duration of oral isavuconazole was
two months, and the maximum duration was 24 months.
The mean duration of isavuconazole maintenance was
9.15 months. The all-cause mortality on day 42 was 7.1%

(1/14 died), and on day 84, the all-cause mortality was
21.4% (3/14 died) (Table 4). Among pediatric population
the age ranged from 1.3 to 12 years with a median of high
success of 7 years. Only three children died were 11, 8
and 1.5 years.

The adverse effects

Only in one case series an adverse effect of renal insuf-
ficiency, electrolyte disturbances, and transaminitis [35]
was mentioned. However, attribution was confounded
following haemopoietic stem cell transplantation
[HSCT]. In other case series and case reports, the adverse
effects were not mentioned.

Quality assessment of the studies

Additional files 1, 2, and 3 summarize the risk of bias
assessed via the NIH quality assessment tool for random-
ized trials, observational studies, case series, and case
reports, respectively (See additional files 1, 2 and 3).

Discussion

In our analysis, both paediatric and adult patients were
included, with separate data analyses conducted due
to dosage variations. Children typically receive a dos-
age of 10 mg/kg isavuconazole, whereas adults receive
a fixed dose of approximately 200 mg. The loading dose
was administered intravenously 8 hourly for first 48 h
(six doses), after which patients transitioned to daily
oral administration once stable. In most cases, the same
maintenance dose was continued for continuation ther-
apy after discharge.
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Table 2 (continued)

Other Outcome

Other

Duration of
treatment

Route of

Frequency of

Frequency Duration Mainte-

of loading of load-

Route
of the

Loading
dose of

Comorbid
conditions

Age

in

Country of Form of disease No.of cases Gender

Care report/
case series

treatment
modalities
followed

maintenance antifungals

maintenance

nance

treated with

the report

given to the

patient
LAMB

ingdose dose

loading dose

dose
Y

isavucon-
azole mg
372 mg**

years

ISAvuconazole

None

7 months

Oral

h NA oD

48

8 hrly

Sarcoidosis

57

GIM

USA

|zaguirre-

Anariba [41]
Zuglian [42]

Cured

Surgical

None

3 months

Oral

% 8hrly 48h 200 oD

200 mg

idiopathic
granulo-

™

Italy

debridement

cytic aplasia,
trauma

Surgical Cured

Posaconazole

1.5 months

Oral

oD

186 mg

NA NA

NA

DM, trauma, 186

Covid 19

60

USA ™M

Hammoudi

[43]

debridement

(2025) 25:25

Cured

LAMB Surgical

7 months

Oral

oD

372 mg*

372% NA NA

congenital

18

PM

Martin MS [44]  USA

debridement

renal agenesis

** 372 mg of isavuconazonium sulfate is equivalent to 200 mg of isavuconazole;* Not given in the article, # out of 25 proven Covid-associated mucormycosis patients, ## It is not extractable from the report whether all six patients who died had received

=Once daily,

Intravenous, OD

=Female, IV=

Male, F
Once daily, NA

Rhino Cerebral Mucormycosis, PM=Pulmonary Mucormycosis, Dm=Dessiminated Mucormycosis, GIM=Gastro-Intestinal Mucormycosis, CM=Cutaneous Mucormycosis, M=

isavuconazole. (RCM

Not Available

Liposomal Amphotericin B, RCM=Rhino-Cerebral Mucormycosis, PM=Pulmonary Mucormycosis, CM=Cutaneous Mucormycosis, DM=Disseminated Mucormycosis, OD= =

Not Available, LAMB=

NA=
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Table 3 Adverse effects that occurred during treatment
Reported adverse effects

Abdominal pain

Back pain

Constipation

Decreased appetite

Diarrhoea

Dyspnoea

Elevation of liver function tests
Headache
Hypoesthesia/Paraesthesia
Hypoglycaemia

Insomnia

Nausea

Neutropenia

Noncardiac chest pain
Peripheral oedema
Pneumonia

Pyrexia

QTc segment shortening
Renal failure

Restlessness

Supra ventricular tachycardia

Compared to adults the mortality rate was lower in
children at 42 days. However, the diverse study types
and nonstandardized reporting of data across studies
hindered a comparative analysis of mortality between
different treatment strategies involving isavuconazole.
The authors hypothesize that the discrepancy in treat-
ment success rates between children and adults is pri-
marily due to pharmacokinetic differences, specifically
higher drug metabolism and clearance in children,
leading to lower systemic drug exposure and reduced
efficacy. Additional factors, such as immature immune
response, weight-based dosing issues, and severe
comorbidities, may also contributed to this discrep-
ancy [2-4, 10-42, 43, 40].

Nevertheless, overall mortality rates in adults were
comparable to those of amphotericin B monotherapy,
as reported by Sigera et al. (2024) [44]. The majority of
patients (n=3749, mortality 31.5%) receiving amphoteri-
cin B alone was followed by those receiving amphotericin
B in addition to azole (n=843, mortality 6.6%; P<.0001),
amphotericin B followed with azole (#=357, mortality
13.7%; P<.0001), posaconazole only (n=250, mortality
17.2%; P<.0001), and isavuconazole only (n=65, mortal-
ity 24.6%; P=.24).

Although the literature reports numerous side effects,
detailed patient experiences are often lacking, particu-
larly in case reports. Determining whether reported
adverse effects are solely attributable to isavuconazole
or other concurrently administered drugs is often chal-
lenging. Therefore, the reported side effects should be
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regarded as adverse events occurring during the treat-
ment of mucormycosis. Case reports, by their nature,
provide anecdotal evidence and do not establish causal-
ity in many instances, contributing to a risk of bias across
the literature. However, the literature suggests that isavu-
conazole has a better safety profile than voriconazole and
amphotericin B-based regimens in the treatment of inva-
sive fungal infections in patients with malignancies and
those undergoing transplants [45].

Furthermore, surgical debridement in conjunction with
antifungal therapy is always required for the cure fol-
lowing mucormycosis. Surgical debridement is a critical
component of effective mucormycosis management, as it
helps to physically remove fungal reservoirs and reduce
the source of infection, enhancing the overall efficacy of
antifungal treatments. The integration of debridement
with isavuconazole therapy underscores a comprehensive
approach to controlling and mitigating mucormycosis,
although precise data on the impact of combined treat-
ments remain limited.

Despite inherent limitations in the available data and
the anecdotal nature of case reports, our systematic
review highlights the increasing importance of isavu-
conazole for mucormycosis treatment with potential
benefits. However, the variability of mucormycosis
presentation, treatment regimens, and patient char-
acteristics, combined with a lack of specific pathogen
identification in case reports, precludes the general-
ization of findings. Therefore, further research is war-
ranted to conduct comparative analyses of the efficacy
of isavuconazole across different forms of infection
and pathogens. Another limitation of our review is the
exclusion of in vitro studies, which were not incorpo-
rated because of the challenges in harmonizing and
analysing disparate data from various experimental
conditions. Owing to the paucity of comparative clini-
cal trials with other antifungals used for the manage-
ment of mucormycosis, we were not able to compare
the effects and outcomes following isavuconazole ther-
apy. Isavuconazole has been shown to be noninferior
to voriconazole for the primary treatment of suspected
invasive mould disease, demonstrating comparable
efficacy while being better tolerated and associated
with fewer adverse events. The literature primarily
compares isavuconazole with voriconazole, and find-
ings suggest that isavuconazole may also help reduce
hospital length of stay for specific patient subgroups,
particularly those with moderate-to-severe renal
impairment. These results support the use of isavuco-
nazole as an effective and well-tolerated alternative to
voriconazole in managing invasive mould disease [46,
47].

Recent studies by Malene Risum et al. (2021) and
Parikshit Shirish Prayag et al. (2023) emphasized the
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importance of therapeutic drug monitoring (TDM) for
isavuconazole [47, 48]. Isavuconazole generally has more
stable serum concentrations than other antifungals do,
making it easier to manage. Although their findings indi-
cate minimal significant drug—drug interactions, TDM
should be performed when adding or discontinuing
CYP3A4-metabolized drugs or adjusting isavuconazole
doses to ensure optimal therapeutic levels [43, 47, 48].

Conclusion

In conclusion, isavuconazole has shown significant effi-
cacy in treating mucormycosis, with a high success rate
of 78.6% among children and promising results in adults.
Despite this, the all-cause mortality rates remain sub-
stantial, with 27.4% of adults experiencing mortality at
42 days and 31.1% at 84 days, underscoring the severity
of the infection. The most common treatment regimen
involves a loading dose of 200 mg of intravenous isavuco-
nazole every 8 h for 2 days, followed by daily intravenous
or oral maintenance. The combination of isavuconazole
with surgical debridement seems to improve outcomes,
but the variability in treatment protocols and incomplete
data on adverse effects highlight the need for further
research to optimize treatment strategies and increase
patient survival.
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