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Background: Galactomannan index (GMI) is established as a diagnostic tool for invasive aspergillosis (IA),
while its utility in monitoring antifungal treatment (AFT) response and prognostic value remains unclear.
This study evaluated the validity of serum GM as a biomarker for AFT monitoring and its prognostic
significance by correlating GMI with clinical response and survival of IA.

Objectives: Patients with IA and at least two sequential serum GMI measurements were identified from
the FungiScope registry. Joint models of event-time and longitudinal outcome were used for imputing
missing GMI to account for the relationship between GMI and time to death, as well as GMI and time
to drop-out for the survival analysis and AFT response analysis, respectively. Cox proportional hazards
models and logistic regression models assessed survival and clinical response on GMI changes at day 7,
with baseline log GMI as an adjustment covariate.

Galactomannan assay
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Results: Among 66 patients with IA, correlation between day 7 GMI predictions and observed values was
92% and 88% in the survival and AFT analysis, respectively. GMI decreased in both patients who died
within 42 days and those who survived, but maintained higher in patients who died. GMI increased or
declined less in patients who died within 42 days, whereas in survivors, a continuous decline of GMI
was observed. Patients with a baseline GMI < 1 had a higher survival rate until day 42 (17/21, 81.0%)
compared to those with GMI > 1 (31/45, 68.9%), with a risk of death twice as high as with GMI < 1

(HR = 2.107, P = 0.19).

Conclusion: Serum GMI is a non-invasive, predictive tool for estimating survival probability at onset of IA.
Early GMI changes correlate with survival and could prompt timely AFT adjustment, potentially improv-
ing clinical outcomes. Additionally, GMI could serve as surrogate endpoint in clinical trials, facilitating
development of new antifungal strategies.

© 2025 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious

Diseases. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)

Introduction

Diagnosis of invasive aspergillosis (IA) is challenging and re-
quires a combination of clinical, radiological, and microbiologi-
cal data [1]. Timely antifungal therapy is crucial for the outcome
of this life-threatening disease. While conventional microbiologi-
cal and histopathological diagnosis is time-consuming, galactoman-
nan (GM) detection in fluids is rapidly available with higher sen-
sitivity [2]. GM is a polysaccharide of the Aspergillus cell wall and
is released continuously during hyphal extension and tissue inva-
sion, whereby its circulating level generally correlates with fun-
gal biomass [3]. GM can be detected in serum, bronchoalveolar
lavage fluid, and cerebrospinal fluid and has been established as
a biomarker for early diagnosis of IA in immunocompromised pa-
tients [3]. Screening for GM in high-risk patients may increase the
diagnostic yield and allow early diagnosis of IA value [3].

To guide therapeutic interventions and eventually improve pa-
tient outcomes, it is essential to identify patients with high prob-
ability of poor outcome of IA early [4]. Measuring GM index (GMI)
serially may be suitable for monitoring treatment responses in
patients with IA [4]. Although its prognostic value has not been
widely acknowledged, GMI trends show a strong association and
concordance with the clinical outcome [5]. However, the dynamics
of GMI both at baseline and during therapy, including the extent
of its decline and its relationship to clinical outcomes in patients,
are yet to be systematically characterized.

The aim of this study was to assess the validity of serum GMI to
monitor response to antifungal treatment (AFT) as well as its prog-
nostic value by determining the relationship between the GMI and
clinical response during the treatment of IA outside of a clinical
trial setting, in a heterogeneous patient population with IA from
the international FungiScope registry.

Methods
Data collection and data analysis

Clinical cases were collected in the FungiScope registry, a global
web-based registry of invasive fungal infections [6]. FungiScope is
a working group of the International Society for Human and Ani-
mal Mycology (ISHAM) and the European Confederation of Medi-
cal Mycology (ECMM). Clinical data were collected retrospectively
via an online questionnaire hosted on www.clinicalsurveys.net (EFS
Leadership 7.0 Version 1.2, Tivian XI GmbH, Cologne, Germany). All
cases were validated by infectious diseases specialists to confirm
eligibility for the analysis.

Patients with IA and at least two sequential serum GMI mea-
surements during diagnosis, treatment, and follow-up were identi-
fied from the registry. The following data items were collected: de-

mographic information, including age category and sex; risk factors
and underlying conditions; diagnostic results, encompassing imag-
ing and mycological data; affected organs and clinical patterns of
the disease; details of AFT, including drug levels via therapeutic
drug monitoring, if available; GMI results during diagnosis, treat-
ment, and follow-up; as well as treatment response and survival.
Antifungal susceptibility testing, including azole resistance, is doc-
umented in the registry; however, it is not a mandatory data col-
lection item and can only be analyzed when available. Treatment
response was assessed at days 28, 42, 84, and at the last available
assessment. Day 0 was defined as the day on which the treating
physician was first informed about a positive result from a micro-
biologist/pathologist confirming the diagnosis of IA.

Participants/inclusion criteria

Sequential serum GMI with an initial positive baseline result
(optical density >0.5) were collected whenever at least two mea-
surements were available during diagnosis, treatment, and follow-
up. European Organization for Research and Treatment of Can-
cer/Mycoses Study Group (EORTC/MSG) 2020 criteria for proba-
ble/proven IA were applied [7], but we chose to modify these cri-
teria by also including patients with GMI > 0.5 and <0.7 with-
out further mycological evidence in patients treated for clinically
suspected IA [8]. Cases of coinfections with other molds than
Aspergillus, cases of influenza-associated pulmonary aspergillosis,
COVID-19-associated pulmonary aspergillosis, and cases published
elsewhere were excluded.

Statistical methods

Data was analyzed using R version 4.5.1 (R Foundation for Sta-
tistical Computing, Vienna, Austria) and IBM SPSS Statistics version
30 (IBM Corp., Armonk, NY, USA) and was described employing
frequencies and percentages, and median, range, and IQR as ap-
propriate. Kruskal-Wallis test and Fisher’s exact test were used to
compare categorical data where appropriate. Cumulative mortality
rates were calculated. P-values <0.05 were considered statistically
significant. Interval-censored GMI values were imputed using de-
terministic methods to ensure completeness of the dataset.

GMI vs survival analysis

A Cox proportional hazards model was used to regress the sur-
vival on GMI changes from baseline to day 7, and another one with
baseline log GMI as covariate. Survival was censored at 42 days to
model the mortality in a short-term manner.

Since GM samples were taken whenever available in a real-
world analysis manner, a joint event-time and longitudinal out-
come model between GMI and time to death was used for imput-
ing missing GMI for the analysis of GMI vs survival.
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The following model was assumed:

 Longitudinal model: log(GMI(t) + 0.001) = Bg + B1t + Ugr +
Uqet + Uzttz + &¢(t)
e Survival model: (t) = Ag(t) exp(yo(Uge + Uqet + Upet?))

Where yq is the association parameter between the longitudinal
and survival submodels, and the longitudinal submodel influences
the hazard of the survival submodel via the shared random effects
Uot, Uyt and Uys.

We correlated day 7 GMI predictions with the actual GMI val-
ues, where available, to then compare the predicted GMI mean
profile between patients who were alive vs deceased by day 42.
Additionally, we compared the distribution of GMI change from
baseline to day 7 between patients who were alive vs deceased
by day 42.

A receiver operating characteristic (ROC) curve was produced to
assess the ability of GMI change from baseline to day 7 to predict
the survival status at day 42.

A Kaplan-Meier survival analysis compared time to death be-
tween patients with a baseline GMI > 1 and those with baseline
GMI < 1.

GMI vs clinical response analysis

To evaluate serum GMI as a marker for treatment response
in IA, a logistic regression model was used to assess if the GMI
changes from baseline to day 7, as well as baseline log-transformed
GMI, were associated with treatment response at day 84.

To address missing GMI values during follow-up, a joint model
was used linking longitudinal GMI measures and time to dropout,
whereby dropout was defined as the absence of response assess-
ment at day 84. Patients with the final overall response assess-
ment before day 84 were considered dropout (event), and those
with data at day 84 or beyond were censored (no event).

With the joint model, we imputed predicted GMI values at day
7 and correlated these with the observed GMI values, where avail-
able, to then compare the predicted GMI mean profile between pa-
tients with treatment success vs failed treatment at day 84.

Finally, we compared the distribution of observed GMI changes
from baseline to day 7 between the patients with treatment suc-
cess vs failure, and another one with baseline log GMI as a covari-
ate.

We generated a ROC curve to assess the predictive value of
early GMI change for day 84 clinical response.

Explorative analyses

As an explorative analysis, we compared first-week treatment
groups (azoles, polyenes, echinocandins; monotherapy vs combina-
tion treatment) with GMI mean profiles from the joint model for
the overall population. The first-week treatment group was also
included as a covariate in the Cox model and logistic regression
model.

To explore further the association of neutropenia on outcome
and GMI levels, we performed analyses comparing patients with a
neutrophil count < 100/uL vs those with > 100/uL at the time of
diagnosis of IA. For the comparison of those two groups, we used
Fisher's exact test for qualitative variables and Kruskal-Wallis test
for quantitative variables as a non-parametric test.

Results
Baseline characteristics

We identified 66 patients with IA in the FungiScope registry
who were reported from Germany (n = 30, with 20 consecutive 1A

cases diagnosed between 2015 and 2024 from the University Hos-
pital of Cologne, Germany), France (n = 11), Argentina (n = 10),
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Table 1
Demographics and baseline characteristics of 66 patients with invasive aspergillosis.
n =66 %

Age
1-6 years 8 12.1
7-11 years 2 3.0
12-16 years 2 3.0
17-29 years 9 13.6
30-49 years 12 18.2
50-69 years 27 40.9
70-89 years 6 9.1

Biological sex
Male 40 60.6
Female 26 394

EORTC/MSG criteria
Proven 10 15.2
Probable 51 77.3
Possible 4 6.1
Other? 1 1.5

Site(s) of infection
Lung 58 87.9
Lung + paranasal sinuses 4 6.1
Lung + brain 2 3.0
Other® 2 3.0

Underlying conditions and host factors
Haematological or oncological disease‘ 51 77.3
Allogenic HSCT 9 13.6
Autologous HSCT 5 7.6
Solid organ transplantation? 13 19.7
Active acute GvHD 3 4.5
Diabetes mellitus 6 9.1
Neutropenia 38 57.6
Corticosteroids 45 68.2
Other® 65 98.5

Antifungal treatment day 0-day 7'

Antifungal prophylaxis® 18 27.3

Survival 27 40.9

Total GM measurements n = 413
GM measurements per patient n = 5 (range 2-8)
Baseline serum GMI: median, IQR: 1.280, 1.702

GMI, galactomannan index; GvHD, graft-versus-host disease; HSCT, haematopoietic
stem cell transplantation; ICU, intensive care unit; IQR, interquartile range.

2 Patients were classified as proven (n = 10), probable (n = 51), or possible
(n = 4) according to the revised 2020 EORTC/MSG criteria [8], as well as not classi-
fiable under these criteria (n = 1).

b Lung, mediastinum (n = 1); lung, brain, mediastinum, ascending aorta (n = 1).

¢ Acute leukaemia (n = 27); aplastic anemia (n = 4); lymphoma (n = 9);
myelodysplastic syndrome (n = 1); multiple myeloma (n = 3); Fanconi anemia
(n = 1); solid tumor (n = 5); monoclonal gammopathy (n = 1).

d Liver (n = 2); heart (n = 8); liver, heart (n = 1); kidney, heart (n = 1); kidney
(n=1)

¢ Crohn’s disease (n = 1); autoimmune neutropenia (n = 1); alcoholism (n = 1);
chronic cardiovascular disease (n = 14); chronic liver disease (n = 2); chronic pul-
monary disease (n = 6); chronic kidney disease or acute kidney injury (n = 7);
obesity (n = 5); underweight (n = 1); viral pneumonia within 90 days prior inva-
sive fungal infection (n = 7); treatment in ICU (n = 20).

f Azoles (n = 38); polyenes (n = 13); echinocandins (n = 3); azoles + polyenes
(n = 6); azoles + echinocandins (n = 1); azoles + polyenes + echinocandins
(n = 2); unknown (n = 3).

& Amphotericin B liposomal (n = 3); caspofungin (n = 2); fluconazole (n = 3);
micafungin (n = 2); posaconazole (n = 5); voriconazole (n = 3).

Turkey (n = 8), Spain (n = 4), Peru (n = 2), and Belgium (n = 1)
(Figure 1). The most frequently identified species was Aspergillus
fumigatus (n = 23), followed by Aspergillus flavus (n = 8) and As-
pergillus terreus (n = 2) (Figure 2). In 33 patients, the diagnosis was
made from GM only without culture or histopathological identifi-
cation. All patients had pulmonary IA, while eight patients had ex-
trapulmonary involvement or disseminated infection (Table 1).

GMI change from baseline vs survival
In the 66 patients, 413 GM serum measurements were available

with a median of five per patient (range 2-8). Platelia Aspergillus
assay (Bio-Rad) was used to detect GM in serum samples in 366
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Figure 1. Geographical distribution of 66 cases of IA from FungiScope. Cases were reported from Germany (n = 30), France (n = 11), Argentina (n = 10), Turkey (n = 8),

Spain (n = 4), Peru (n = 2), and Belgium (n = 1).
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Figure 2. Aspergillus species distribution. Five patients had coinfections with more
than one Aspergillus spp.

measurements; in 47 measurements, the method of detection was
not documented. For 29 measurements (7%), GMI were imputed to
handle values recorded only as, e.g., < 0.5 or > 6. The joint model’s
day 7 GMI predictions correlated with the observed day 7 GMI at
r = 0.92 (Supplementary Figure 1).

Decline in GMI was shown in patients who were alive at day
42 but also in patients who died before day 42, whereas the fa-
tal cases started with and remained with a markedly higher GMI
throughout (Figure 3). Patients who did not survive through day
42 showed a smaller decline or even increase in GMI within the
first 7 days compared to the clear and constant decline of GMI in
patients who were alive at day 42 (Supplementary Figures 2 and
3).

To assess discriminative performance of GMI change within the
first 7 days for predicting survival at day 42, a ROC curve was gen-
erated, which yielded an area under the curve (AUC) of 0.656 (Sup-
plementary Figure 4). In a Cox proportional hazards model, each

alive
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Figure 3. Predicted galactomannan index (GMI) mean profile from the joint model
for the overall population. Time = day 0 marks each patient’s event (dead or last
follow-up alive); negative values represent days prior to that event. The two curves
represent the model’s average predicated GMI on each day prior to the event, sep-
arately for those who survived and those who eventually died.

> 0.25 GMI unit increase from baseline to day 7 was associated
with a 15% higher risk of death, although the association was not
statistically significant (HR 1151, P = 0.33). When GMI was di-
chotomized at 1.0, patients with a baseline GMI > 1 had more than
twice the risk of dying by day 42 compared to those with a lower
GM, although again this association was not statistically significant
(HR 2.107, P = 0.19).

A Kaplan-Meier curve comparing patients with baseline GMI >
1 and those with GMI < 1 showed a trend toward higher mor-
tality in the GMI > 1 group during the later weeks of follow-up
(P = 0.36) (Supplementary Figure 5).

GMI change from baseline vs clinical response

In the response analysis, predicted GMI on day 7 showed corre-
lation with observed GMI (r = 0.88), indicating good model accu-
racy.
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Figure 4. Predicted galactomannan index (GMI) mean profile in the 84 days be-
tween patients with failed (failure) and successful (success) treatment response.
Time = day O represents the final assessment day (latest day 84). Negative val-
ues correspond to days before the final assessment day. Patients without an as-
sessment at day 84 or an earlier final assessment were considered drop-outs and
were excluded. Any negative values depicted on the y-axis result from the statis-
tical smoothing of back-transformed GMI and are not indicative of actual negative
measurements.

Over the 84-day follow-up, no clear difference in dynamics was
observed between patients with successful vs failed treatment.
However, patients who failed treatment appeared to have higher
baseline GMI values (Figure 4).

The absolute change in serum GMI from baseline to day 7 was
similar in patients with successful vs those with failed treatment
by day 84, no separation was seen on the raw scale (Supplemen-
tary Figure 6), nor after log-transformation (Supplementary Figure
7).

A ROC curve for the change of GMI from baseline to day 7
yielded an AUC of 0.627, indicating modest discriminative ability
(Supplementary Figure 8).

In a logistic regression model analyzing the association between
day 7 GMI change and treatment success at day 84, the odds ra-
tio per 0.25 GMI unit increase from baseline to day 7 was 1.004
(P = 0.800), suggesting no meaningful effect.

Until the time of diagnosis, 18 patients were receiving antifun-
gal prophylaxis. The median baseline GMI was slightly lower in pa-
tients on prophylaxis compared with patients with no known pro-
phylaxis (median GMI 1.10 vs 1.32, P = 0.735).

Explorative analyses

AFT received were available for 63 patients (95.5%). However,
sample sizes in the first-week treatment subgroups were too small
to show meaningful profiles (Supplementary Figure 9). In a Cox
proportional hazard model, the azole group served as the refer-
ence category. Patients receiving polyenes had a higher hazard of
death (HR 1.78, P = 0.32), although this association was not statis-
tically significant. Comparison between monotherapy and combi-
nation therapy revealed that combination therapy was associated
with a slightly lower hazard of death (HR 0.9035, P = 0.894), al-
though again this did not reach statistical significance.

Documented azole resistance was identified in three patients.
Two of these patients were treated with voriconazole, and one re-
ceived liposomal amphotericin B in combination with voriconazole.
All three patients died during follow-up; however, death was not
attributed to invasive fungal infection in any case. The two patients
treated with voriconazole alone died within 84 days after diagno-
sis.

Neutrophil count at the time of diagnosis was available
for 31 patients, of whom 21 had severe neutropenia (< 100

International Journal of Infectious Diseases 163 (2026) 108272

neutrophils/uL) and 10 had counts > 100/uL. Patients with severe
neutropenia were significantly more likely to present with baseline
GMI > 1 compared to those with counts of > 100/uL (P = 0.027).
However, the median GMI values at baseline did not differ signifi-
cantly between the two groups (1.1 vs 1.07, P = 0.431) (Table 2).

Discussion

Our analysis demonstrates that higher baseline GMI and a lack
of early decline within the first-week were associated with in-
creased mortality, and higher baseline GMI was linked to treat-
ment failure, while no clear differences in GMI dynamics were ob-
served between treatment responders and non-responders. Each >
0.25 GMI unit increase by day 7 was associated with a 15% higher
hazard of death. These findings suggest that early GMI changes
may hold prognostic value for mortality, with similar, although not
statistically significant, trends seen for AFT response.

GM testing is crucial in diagnosing IA, particularly in immuno-
compromised patients, and can be detected using Platelia As-
pergillus enzyme immunoassay. The previous EORTC/MSG defini-
tions [9] used the manufacturer’s cutoff (ODI > 0.5 in serum),
whereas the 2020 consensus definitions adopted higher thresholds
(ODI > 1.0 in serum) to improve diagnostic specificity for the use
in clinical trials [7]. The updated cutoffs aim to avoid overdiagno-
sis and trial bias in research settings but do not replace clinical
judgment and are not intended for guiding routine therapy deci-
sions [8]. Due to the real-life nature of our analysis, we chose to
modify the updated cutoffs by including four possible cases of IA
with positive GMI only (no other mycological evidence), of which
three cases showed borderline positive GMI only (> 0.5 and < 0.7)
but high likelihood of IA. One case was not classifiable according
to the EORTC/MSG 2020 criteria due to missing documentation of
a clinical feature, but again suggested a strong likelihood according
to the treating physician.

Our findings align with previous preclinical data suggesting that
GMI serves as a dynamic response marker [10]. In a rabbit model
of invasive pulmonary aspergillosis (IPA), decreasing GMI corre-
lated with AFT efficacy, fungal clearance, and improved survival
[10]. This supports the rationale for using GMI trends in clinical
settings to monitor treatment response in real time.

Monitoring treatment response usually involves invasive pro-
cedures (BAL) or radiation exposure (e.g., computed tomography
scans), and it has been previously shown that serial BAL GM test-
ing does not reliably correlate with clinical or radiologic response
in patients with IPA [11]. While this may be due to technical vari-
ability in bronchoscopy, at the present time, serial BAL GM testing
is currently not recommended for treatment monitoring [11], while
serum measurements of a validated biomarker like GM are feasible
to apply in routine care.

Several studies have demonstrated the clinical utility of serum
GM as a prognostic biomarker in IA. It was previously shown that
baseline serum GM and its early decay dynamics are powerful pre-
dictors of patient outcomes in IA [12]. For each unit increase in
baseline GM, there was a 25% higher hazard of 6-week mortality,
while a greater decline in GMI after 1 week correlated with im-
proved survival, suggesting that baseline GM and early GM kinetics
could serve as independent early surrogate biomarkers in antifun-
gal therapy trials [12].

One study showed that a decline in GMI of more than 35% by
the end of the first-week of treatment strongly predicts a favorable
clinical response at 3 months, and trends in GMI clearance parallel
radiologic and symptom improvement [4]. Another study identified
an association between high baseline GMI and a poor day 45 out-
come in patients with IA, whereas constantly negative GMI (< 0.5)
during follow-up were associated with favorable outcomes [13]. It
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Table 2
Comparison of clinical characteristics and galactomannan index (GMI) of two groups defined according to neutrophil counts at time of diagnosis.
< 100 neutrophils/uL > 100 neutrophils/uL P-value
n=21(%) n=10 (%)
Biological sex
Male 13 (61.9) 5 (50.0)
Female 8 (38.1) 5 (50.0)
Age groups
1-6 years 5(23.8) 2 (20.0)
7-11 years 0 (0.0) 0 (0.0)
12-16 years 1(4.8) 1(10.0)
17-29 years 6 (28.6) 1(10.0)
30-49 years 1(4.8) 2 (20.0)
50-69 years 8 (38.1) 3 (30.0)
70-89 years 0 (0.0) 1(10.0)
Underlying disease
Haematological or oncological disease 20 (95.2) 8 (80.0)
Allogenic HSCT 4 (19.0) 0 (0.0)
Autologous HSCT 0 (0.0) 1 (10.0)
sot 1(4.8) 1 (10.0)
Acute GvHD 2 (9.5) 0 (0.0)
IA according to EORTC/MSG criteria
Proven 1(4.8) 1 (10.0)
Probable 17 (81.0) 7 (70.0)
Possible 3(14.3) 1(10.0)
Not classifiable 0 (0.0) 1 (10.0)
Site of 1A
Pulmonary 18 (85.7) 9 (90.0)
Disseminated (lung + paranasal sinuses) 3 (14.3) 0 (0.0)
Disseminated (lung + brain) 0 (0.0) 1(10.0)
Survival of 1A
28 days® 18 (85.7) 9 (90.0) P=1.0
84 days® 15 (71.4) 4 (40.0) P =0.127
Baseline GMI, median [range]* 1.1 [0.5-4.8] 1.07 [0.7-10.2] P = 0.431
Baseline GMI < 1° 9 (42.9) 5 (50.0) P =0.199
Baseline GMI > 1° 12 (57.1) 5 (50.0) P =0.027
Received steroids prior to IA diagnosis® P = 0.640
Yes 15 (71.4) 7 (70.0)
No 5(23.8) 1 (10.0)
Mold-active antifungal prophylaxis® P=1.0
Yes 8 (38.1) 4 (40.0)
No 13 (61.9) 6 (60.0)
Antifungal treatment for IA¢ P =0.323
Yes 21 (100.0) 9 (90.0)
No 0 (0.0) 1 (10.0)

GMI, galactomannan index; GvHD, graft-versus-host disease; HSCT, haematopoietic stem cell transplantation; IA, invasive aspergillosis; SOT, solid organ transplantation.

2 Kruskal-Wallis test.

b Fisher's exact test; for three patients unknown whether prophylaxis was administered (< 100 neutrophils/uL: n = 1; > 100 neutrophils/uL: n = 2).

¢ Fisher’s exact test.
d Fisher’s exact test.

was shown that on day 14, clinical evaluation was able to predict
day 45 outcome [13].

A case report from 2023 observed that serum GM trends closely
reflected radiologic improvement and neutrophil recovery during
prolonged AFT in two immunocompromised adolescents with IPA
[14]. These results underscore the potential of serum GM as a dy-
namic marker during prolonged antifungal therapy [14].

In our cohort, patients receiving antifungal prophylaxis showed
a slightly lower median GMI compared with patients with no
known prophylaxis (median GMI 1.10 vs 132, P = 0.735), which
suggests that antifungal prophylaxis can suppress circulating GM,
which may lead to an underestimation of IA if relying on GM
alone.

A landmark study in patients from the isavuconazole licens-
ing trial demonstrated that an increase in GMI of more than 0.25
units from baseline by day 7 was associated with an almost 10-
fold higher risk of mortality, and each unit decrease of GMI by day
7 doubled the odds of a successful treatment outcome [15].

Our data are in concordance with those of Kovanda et al
[15], however, whereas their analysis focused on a cohort from a
phase 3 clinical trial, our approach uses real-world data, thereby
extending the applicability of GMI monitoring in diverse clinical

settings. We modified and extended the methodology by intro-
ducing a dichotomous threshold at 1.0; patients with a baseline
GMI > 1 exhibited a twofold higher hazard of death by day 42
compared to those with GMI < 1. Moreover, we conducted addi-
tional exploratory analyses to further investigate the association
between neutropenia and GMI levels. Patients with severe neu-
tropenia (< 100 neutrophils/uL) were significantly more likely to
present with GMI > 1 at baseline compared with patients with >
100 neutrophils/uL, indicating a higher fungal burden in patients
with severe neutropenia [16]. In neutropenic patients, GMI might
become positive earlier, making it a more sensitive diagnostic tool
in this group [17].

If established as response and even outcome measure, serum
GMI may also be used as a surrogate endpoint in clinical trials on
invasive fungal diseases [18].

Limitations

Our study has limitations inherent to its retrospective registry-
based design. The lack of a defined schedule for serum GM test-
ing across patients may have introduced variability in assessing
GM kinetics. To address this, imputation using a joint modelling
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approach was necessary, introducing assumptions that may affect
the robustness and generalizability of the findings. Some subgroup
analyses, such as treatment types, neutropenia status at baseline,
included small case numbers, limiting the reliability of compar-
ative estimates and increasing the risk of type II error. Only pa-
tients with at least two GM measurements and documented out-
comes were included in this analysis, potentially excluding those
who deceased early or those with irregular follow-up. The spe-
cific assay used for determining GM was not documented in 47
measurements. As assay performance can influence GMI, the ab-
sence of this documentation may have introduced measurement
heterogeneity that could not be accounted for in the analysis. Fur-
thermore, azole resistance was not recorded in all patients with
available isolates, potentially limiting outcome and GMI interpre-
tation. These methodological constraints highlight the importance
of prospective study designs with predefined sampling protocols to
validate the prognostic utility of GMI trends.

Conclusion

Serum GMI serves as a non-invasive, predictive tool for estimat-
ing survival probability at onset of IA in a real-world analysis. Early
GMI changes correlate with survival; thus, GMI increases should
signal timely treatment adjustments and real-time therapeutic in-
terventions to improve clinical outcomes.
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