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hematologic malignancies and solid tumours, are often 
in a state of prolonged immunosuppression due to their 
underlying disease and/or cancer treatment, placing them 
at increased risk for infection by Aspergillus and other 
invasive fungi [2–4]. Once IA develops, the mortality rate 
among cancer patients increases significantly [5].

Early diagnosis and prompt antifungal treatment are criti-
cal for enhancing the survival rate of patients with IA [6, 
7]. Nevertheless, early diagnosis of IA remains challenging 
for several reasons. First, IA lacks specific clinical charac-
teristics and features in the early stages [6]. Second, blood 
cultures are typically negative, and cancer patients are often 
precluded from undergoing invasive procedures to obtain 
sterile site specimens, making it difficult to confirm a diag-
nosis of IA [8]. Third, due to limitations in current myco-
logical testing techniques, methods currently available to 
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Abstract
Purpose  Cancer patients are at heightened risk for invasive aspergillosis (IA), a condition associated with elevated mortal-
ity risk. The JF5-based Aspergillus Galactomannoprotein Lateral Flow Device (AspLFD) offers rapid point-of-care testing 
(POCT) for IA. This study evaluated the diagnostic performance of AspLFD in cancer populations.
Methods  This retrospective study examined cancer patient bronchoalveolar lavage fluid (BALF) and serum samples col-
lected between September 2021 and January 2023. Both AspLFD and galactomannan (GM) assays were conducted, and the 
results were analysed by two independent researchers.
Results  This study included 242 samples from 218 cancer patients, with 58 BALF and 184 serum samples. The overall 
agreement between AspLFD and GM assay results was 92.1%, with a kappa value of 0.552. AspLFD diagnosed proven/
probable IA with a sensitivity and specificity of 91.7% and 95.3%, respectively, whereas GM exhibited sensitivity and 
specificity values of 83.3% and 93.7%, respectively. There were no statistical differences in the sensitivity and specificity 
between the two methods (P > 0.05). For serum analyses, AspLFD and GM exhibited similar sensitivity (66.7% vs. 66.7%, 
P > 0.05) and specificity (98.6% vs. 96.6%, P > 0.05) values. However, the sensitivity of the AspLFD was superior to the 
GM assay (100% vs. 88.9%) in BALF analyses but the difference was not statistically significant (P > 0.05), with no differ-
ence in specificity (83.7% vs. 83.7%, P > 0.05). In the solid-tumour cohort, both the AspLFD and GM assay exhibited high 
sensitivity (100% for both) and specificity (94.2% vs. 92.8%, P > 0.05).
Conclusion  The AspLFD demonstrated good performance in diagnosing IA in cancer patients, especially those with solid 
tumours. The AspLFD is thus an alternative POCT, particularly when GM evaluations are not readily available.
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obtain microbiological evidence of IA are sub-optimal [9]. 
For example, fungal cultures from respiratory samples are 
insufficient for effectively distinguishing between coloniza-
tion and infection. The positive predictive value of fungal 
cultures for IA diagnosis is low, especially in nonhemato-
logic cancer patients and those who have received antifun-
gal therapy [6, 10, 11].

Galactomannan antigen (GM) testing is an additional 
important microbiological method for assisting in the diag-
nosis of IA [12]. GM testing utilizes a rat monoclonal anti-
body (EB-A2) to detect the galactomannan antigen, which 
is a polysaccharide component of the Aspergillus cell wall 
[13]. However, the diagnostic performance of GM varies 
highly across different studies and can be affected by inter-
pretational criteria and the patient’s baseline disease status 
[6, 14, 15]. Moreover, most commercial GM testing kits are 
based on enzyme-linked immunosorbent assays (ELISAs). 
Due to cost-related factors, testing institutions or hospitals 
must accumulate multiple samples for batch testing, which 
does not allow for immediate testing of individual samples. 
This can delay the early diagnosis and initiation of treat-
ment for IA patients, preventing them from fully benefiting 
[8, 16].

Galactomannoprotein, released during the growth of 
Aspergillus, represents another novel antigenic target for 
IA-specific detection beyond galactomannan [17]. In 2008, 
Thornton developed an Aspergillus-specific lateral-flow 
device (AspLFD) that uses a mouse monoclonal antibody 
(JF5) to detect the galactomannoprotein antigen, which is 
an extracellular glycoprotein secreted constitutively dur-
ing the active growth of Aspergillus [17, 18]. The AspLFD 
enables rapid and convenient point-of-care testing (POCT) 
that addresses the problem of extended sample turnaround 
time, and it is now commercially available [19]. Multiple 
studies have demonstrated that the AspLFD exhibits excel-
lent performance in the diagnosis of IA in patients with 
hematologic diseases, patients who have undergone organ 
transplantation or have respiratory illnesses, and patients in 
the intensive care unit (ICU) [20–23]. However, there is cur-
rently a lack of data regarding the diagnostic performance of 
the AspLFD in cancer populations, particularly in patients 
with solid tumours. Therefore, this study compared the per-
formance of the AspLFD and GM assay in diagnosing IA 
within a cancer cohort and evaluated whether the AspLFD 
could serve as an alternative biomarker for diagnosing IA in 
high-risk cancer patients.

Methods

Study design and ethics

This study was conducted in Anhui Provincial Cancer 
Center at the First Affiliated Hospital of USTC, China. We 
performed a retrospective analysis of serum and bronchoal-
veolar lavage fluid (BALF) samples from cancer patients 
who were tested for IA. The samples included in this study 
were collected between September 2021 and January 2023. 
As per the standard of care, all specimens were screened 
using an Aspergillus GM ELISA kit. Residual samples were 
stored at − 80℃ for subsequent AspLFD analysis.

Patient information was extracted from electronic medi-
cal records, and relevant data regarding host factors, clini-
cal features, and microbiological parameters were collected 
according to the established consensus on IA from the Euro-
pean Organization for Research and Treatment of Cancer 
and the Mycoses Study Group Education and Research 
Consortium (EORTC/MSGERC) [12]. Cases of proven, 
probable, and possible IA were classified based on EORTC/
MSGERC definitions [12]. Excluding the established cat-
egories of proven, probable, and possible cases, any case 
lacking evidence of Aspergillus infection was designated as 
non-IA. The study protocol was reviewed and approved by 
the Institutional Ethics Committee (IEC) of the First Affili-
ated Hospital of USTC (IEC reference code: 2024-013).

Aspergillus GM ELISA

GM testing was performed using a Dynamiker Aspergillus 
GM ELISA kit (Dynamiker, Tianjin, China) in accordance 
with the manufacturer’s instructions. In brief, 300 µL of 
serum sample was mixed with 100 µL of sample processing 
solution, heated at 100℃ for 3 min, and then centrifuged 
at 10,000 × g for 10 min, after which the supernatant was 
utilized for GM analysis. BALF samples were centrifuged 
at 1,000 × g for 5 min, and the supernatant was subjected to 
GM analysis. A total of 50 µL of pretreated serum or BALF 
sample was added to each well, followed by the addition of 
50 µL of anti-GM antibody. The samples were then incu-
bated at 37℃ for 90  min, and after washing, 100 µL of 
enzyme-conjugated antibody was added, and the samples 
were incubated at 37℃ for 30 min. Following another wash, 
chromogenic substrate was added to each well and incu-
bated for 15 min. The reaction was then terminated, and the 
absorbance was measured within 5 min at an optical density 
of 450 nm. The GM concentration was calculated based on 
a standard curve, and the results were interpreted according 
to the EORTC/MSGERC 2020 criteria [12].
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Aspergillus AspLFD

The AspLFD test was administered using an OLM Asper-
gillus LFD kit (Richardson Guangzhou Centre for Fungal 
Diagnostics and Research, Guangzhou, China) following 
the manufacturer’s guidelines. Briefly, serum or blood-
mixed BALF samples were centrifuged at 14,000 × g for 
1 min. Next, 150 µL of supernatant was mixed with 300 µL 
of sample processing solution, heated at 100℃ for 3 min, 
and then centrifuged again at 14,000 × g for 5 min. A total 
of 70 µL of the resulting supernatant was applied to the test 
strip. Similarly, non–blood-mixed BALF samples were pro-
cessed by centrifugation at 14,000 × g for 1 min, and then 70 
µL of the supernatant was directly applied to the test strip. 
The results were read 30 min post-application. Test results 
were interpreted as follows: the simultaneous presence of 
red lines at the test (T) and control (C) positions indicated a 
positive result; the appearance of the C-line alone denoted 
a negative result; and the absence of the C-line signified an 
invalid result. The results for each sample were indepen-
dently evaluated by two anonymous researchers who were 
blinded to the patient’s diagnosis.

Statistical analysis

The results of the GM and AspLFD tests were analysed sta-
tistically to determine the positive percent agreement (PPA) 
and negative percent agreement (NPA) between the results 
for serum, BALF, and all samples for both methods. The 
sensitivity and specificity of the GM and AspLFD tests for 
the diagnosis of proven/probable IA were computed. P val-
ues and statistical significance were assessed using the chi-
square test or Fisher’s exact test, with a two-sided P value 
of < 0.05 considered to indicate statistical significance. The 
Kruskal-Wallis test were used to compare multiple median 
values for different groups. Confidence intervals (CIs) were 
estimated using the Clopper-Person method. Data were ana-
lysed using GraphPad Prism software, version 8.4.2.

Results

This study examined 254 samples from 230 cancer patients, 
comprising 193 serum samples and 61 BALF samples. 
Twelve patients were excluded due to incomplete data 
(Fig. 1). The remaining 218 patients were diagnosed accord-
ing to the EORTC/MSGERC criteria [12], as follows: 39 
IA patients—1 proven, 11 probable, and 27 possible IA 
patients—and 179 non-IA patients. The diagnostic basis of 
proven and probable IA is listed in Supplemental Table 1. 
As shown in Fig. 1, there was one patient with proven IA, 
who was a solid tumour patient. The type of the proven IA 

sample was BALF. There were 11 patients with probable IA, 
including 2 with hematologic malignancies and 9 with solid 
tumours. There were 11 samples of probable IA, of which 8 
were BALF samples and 3 were serum samples. There were 
27 patients with possible IA, including 15 with hematologic 
malignancies and 12 with solid tumours. There were 39 
samples of possible IA, of which 6 were BALF samples and 
33 were serum samples. There were 179 non-IA patients, of 
which 51 had hematologic malignancies and 128 had solid 
tumours. Finally, there were 191 non-IA samples, of which 
43 were BALF samples and 148 were serum samples.

The demographic and clinical characteristics of the 
included patients are presented in Table  1. The majority 
of patients were male (157/218, 72.0%). The median age 
was 60 years (range 3–89 years), and the median body mass 
index (BMI) was 22.25 kg/m2 (range 14.2–31.2 kg/m2; BMI 
information was missing for 36 individuals). Hematologic 
malignancies were present in 68 of 218 patients (31.2%), 
whereas solid tumours were present in 150 of 218 patients 
(68.8%). A total of 25 of 218 patients (11.5%) had received 
treatment in an ICU within the 6 months prior to testing. 
Among all 218 patients, 72 (33.0%) experienced leukope-
nia, and 40 (18.3%) had severe neutropenia. Prophylactic 
antifungal treatment was administered to 88 of 218 patients 
(40.4%), and 4 patients (1.8%) died within 90 days.

Overall, no significant differences were observed in terms 
of age, gender, BMI, and leukopenia across the four patient 
groups: Proven IA, Probable IA, Possible IA, and non-IA 
(P > 0.05). Although patients with Probable IA exhibited 
higher ICU admission rates and 90-day mortality compared 
to the other three groups, these differences were not statisti-
cally significant (P > 0.05). However, significant differences 
were noted among the groups concerning underlying dis-
eases, neutropenia, and antifungal prophylaxis (P < 0.05). 
Specifically, the proportion of patients with hematologic 
malignancies was higher in the Possible IA group compared 
to the other three groups. A statistically significant differ-
ence was found between Possible IA and non-IA groups 
(P < 0.05), but not between Possible IA and either Proven 
IA or Probable IA groups (P > 0.05). The proportion of 
patients with solid tumors in the Proven IA group (100%) 
was higher than in the other three groups, but this difference 
was not statistically significant (P > 0.05). The proportion 
of solid tumor patients in the Probable IA group (81.8%) 
was higher than that in the Possible IA and non-IA groups, 
but again, this difference was not statistically significant 
(P > 0.05). The proportion of solid tumor patients in the 
non-IA group was significantly higher than in the Possible 
IA group (71.5% vs. 44.4%), with statistical significance 
(P < 0.05). Furthermore, the incidence of neutropenia in the 
Proven IA group (100%) was higher than in the other three 
groups, but this difference was not statistically significant 
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were 14 concordant positives and 209 concordant negatives 
for both the GM and AspLFD tests, with an overall agree-
ment rate of 92.1% (95% CI, 88-95.2%) and kappa value of 
0.552 (95% CI, 0.374–0.730). Besides, 11 samples tested 
positive with the AspLFD but negative with the GM test, 
and another 8 samples tested negative with the AspLFD 
but positive with the GM test. The total PPA was 63.6% 
(95% CI, 40.7–82.8%), whereas the total NPA was 95% 
(95% CI, 91.2–97.5%). Further analysis of different sample 
types revealed that 11 of 58 BALF samples were concor-
dantly positive and 36 of 58 were concordantly negative in 
the GM and AspLFD tests, yielding a PPA of 73.3% (95% 

(P > 0.05). The incidence of neutropenia in the Possible IA 
group was significantly higher than in the non-IA group 
(37% vs. 15.1%), with statistical significance (P < 0.05). 
The use of antifungal prophylaxis in the Proven IA group 
(100%) was higher than in the other three groups, but this 
difference did not reach statistical significance (P > 0.05). 
The proportion of antifungal prophylaxis usage in the Pos-
sible IA group was significantly higher than in the non-IA 
group (70.4% vs. 35.2%), achieving statistical significance 
(P < 0.05).

Details regarding the analysis and comparison of GM 
and AspLFD test are shown in Table 2. Of 242 results, there 

Fig. 1  Study flow chart and sum-
mary of the patient population
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diagnosing IA was analysed and compared, as shown in 
Table  3. Given the stringent criteria for proven IA, there 
was only one proven case of IA in this study, consistent with 
previous reports [15, 16, 23, 24]. Following the approach 
used in previous studies, we considered both probable and 
proven IAs as true positives and used the non-IA cases as 
a control group in assessing the diagnostic performance of 
GM and AspLFD tests. Overall, the AspLFD demonstrated 
greater sensitivity than did the GM test (91.7% vs. 83.3%), 
but the difference is not statistically significant (P > 0.05). 
Both the GM test and the AspLFD exhibited commendable 
performance in specificity (95.3% vs. 93.7%, P > 0.05) and 
Negative Predictive Value (NPV), with rates of 99.5% and 
98.9% (P > 0.05). However, the AspLFD demonstrated a 
superior Positive Predictive Value (PPV) compared with the 
GM test (55% vs. 45.5%), although the difference was not 
statistically significant (P > 0.05). In addition, the Youden’s 
statistic for the AspLFD was also higher than that for the 
GM test (0.87 vs. 0.77), indicating that its diagnostic perfor-
mance is not inferior to that of GM test.

In the analysis of BALF samples, the AspLFD and the 
GM test showed similar performance in terms of specific-
ity (83.7% vs. 83.7%, P > 0.05), PPV (56.25% vs. 53.33%, 
P > 0.05), and NPV (100% vs. 97.3%, P > 0.05). AspLFD 

CI, 44.9–92.2%) and NPA of 83.7% (95% CI, 69.3–93.2%). 
The detection results for the AspLFD and GM assay in the 
11 BALF samples were inconsistent. 7 samples tested posi-
tive for the AspLFD but negative for GM, while the remain-
ing 4 samples exhibited negative results for the AspLFD but 
positive results for the GM assay. Among serum samples, 
3 of 184 were concordantly positive, and 173 of 184 were 
concordantly negative, providing a PPA of 42.9% (95% CI, 
9.9–81.6%) and NPA of 97.7% (95% CI, 94.3–99.4%). The 
detection results for AspLFD and GM testing in 8 serum 
samples were inconsistent. 4 samples tested positive for the 
AspLFD but negative for GM assay, while the remaining 
4 samples exhibited negative results for the AspLFD but 
positive for GM assay. The comparative analysis revealed 
that the positive rates for AspLFD and GM test in BALF 
samples did not exhibit significant differences (P > 0.05). 
This finding was mirrored in the serum samples, where the 
positive rates for AspLFD and GM test were similarly non-
significant (P > 0.05).

Of the 25 AspLFD-positive cases, 1 case had proven IA, 
10 had probable IA, 5 had possible IA, and the remaining 
9 had non-IA. Among the 22 GM-positive cases, 1 case 
had proven IA, 9 had probable IA, and the remaining 12 
had non-IA. The performance of the GM and AspLFD in 

Table 1  Demographic and clinical characteristics of the included patients
Parameter Proven IA 

(n = 1)
ProbableIA 
(n = 11)

PossibleIA 
(n = 27)

non-IA (n = 179) Total (n = 218) P 
value

Age (median, IQR) 63 64 (55, 68) 56 (12, 72) 60 (53, 72) 60 (52, 72) 0.685
Male, n (%) 1 (100) 7 (63.6) 22 (81.5) 127 (70.9) 157 (72.0) 0.623
BMI (median, IQR) 22.7 23.8 (20.4, 25.1) 22.0 (19.65, 

24.65)
22.1 (20.0, 24.6) 22.25 (20.0, 

24.75)
0.930

Underlying disease, n (%)
  Hematologic malignancy 0 (0) 2 (18.2) 15 (55.6) 51 (28.5) 68 (31.2) 0.020
  Solid tumour 1 (100) 9 (81.8) 12 (44.4) 128 (71.5) 150 (68.8) 0.020
ICU admissiona, n (%) 0 (0) 3 (27.3) 1 (3.7) 21 (11.7) 25 (11.5) 0.213
Leukopeniab, n (%) 0 (0) 3 (27.3) 13 (48.1) 56 (31.3) 72 (33.0) 0.271
Neutropeniac, n (%) 1 (100) 2 (18.2) 10 (37.0) 27 (15.1) 40 (18.3) 0.008
Antifungal prophylaxis at the time of 
sampling, n (%)

1 (100) 5 (45.5) 19 (70.4) 63 (35.2) 88 (40.4) 0.002

90-d mortality, n (%) 0 (0) 1 (9.1) 0 (0) 3 (1.7) 4 (1.8) 0.271
Abbreviations IA, invasive aspergillosis; IQR, interquartile range; ICU, intensive care unit
a ICU admission within six months before the time of sampling
b White blood cell count, < 4 × 109/L
c Absolute neutrophil count, < 0.5 × 109/L

Table 2  Concordance of the AspLFD and GM test results
No. of samples with GM result
BALF Serum

AspLFD result Positive Negative Total Positive Negative Total
Positive 11 7 18 3 4 7
Negative 4 36 40 4 173 177
Total 15 43 58 7 177 184
Abbreviations GM, galactomannan; AspLFD, Aspergillus galactomannoprotein lateral flow device; BALF, bronchoalveolar lavage fluid
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CT. Conversely, samples from 11 patients were AspLFD-
positive but GM-negative, including 4 serum and 7 BALF 
samples, and 1 of these 11 patients had Aspergillus cultured 
from sputum, whereas 6 (54.5%) exhibited IA-related radio-
logic findings on CT.

Discussion

This study represents the first retrospective evaluation of the 
application and performance of the AspLFD for the diagno-
sis of IA in a cancer cohort. Overall, the AspLFD demon-
strated superior sensitivity to the GM test with comparable 
specificity, especially in the analysis of BALF samples. 
Although the advantages of AspLFD do not reach statisti-
cal significance, this at least suggests that its performance is 
comparable to, if not better than, that of GM test.

The AspLFD is a POCT for the rapid detection of Asper-
gillus galactomannoprotein antigen. The utility of the 
AspLFD for diagnosing IA has been reported in several 
studies [17–21, 25–27]. Pan et al. conducted a meta-analysis 
of the diagnostic performance of the AspLFD, which exhib-
ited a sensitivity and specificity of 86% and 93%, respec-
tively, for BALF samples and 68% and 87%, respectively, 
for serum samples [28]. Heldt and Hoenigl also summarised 
past research and reported overall sensitivity and specificity 
values of 73% and 90%, respectively, for AspLFD analy-
sis of BALF samples [29]. In our study, the sensitivity of 
the AspLFD in analyses of serum samples (66.7%) closely 
aligned with the results reported by Pan et al., but the speci-
ficity was higher (97.2%). Notably, the sensitivity of our 

showed a higher sensitivity (100% vs. 88.9%, P > 0.05) 
and a higher Youden’s statistic (0.84 vs. 0.73) compared 
to GM test. In the analysis of serum samples, both meth-
ods exhibited comparable sensitivity (66.7% vs. 66.7%, 
P > 0.05), specificity (98.6% vs. 96.6%, P > 0.05), NPV 
(99.3% vs. 99.3%, P > 0.05), and Youden’s statistic (0.65 
vs. 0.63), but the AspLFD showed a higher PPV (50% vs. 
28.6%, P > 0.05). Although the benefits of AspLFD do not 
reach statistical significance, this at least suggests that the 
performance of AspLFD is comparable to, if not better than, 
that of GM test.

Upon further analysis of the two subgroups in solid 
tumours, both the AspLFD and GM tests exhibited satis-
factory sensitivity (100% for both), specificity (94.2% vs. 
92.8%, P > 0.05), NPV (100% for both) and Youden’s statis-
tic (0.94 vs. 0.93). AspLFD demonstrated a superior PPV in 
comparison to GM (55.6% vs. 50%), but the difference was 
not statistically significant. The hematologic malignancy 
subgroup included 2 cases diagnosed with proven/probable 
IA and 53 non-IA cases. Both the proven and probable IA 
patients tested negative for GM, whereas 2 of the 53 non-IA 
cases tested positive. AspLFD results were positive in 1 of 
the 2 proven/probable IA cases and in 1 of the 53 non-IA 
cases, yielding a sensitivity of 50.0% (95% CI, 1.3–98.7%) 
and specificity of 98.1% (95% CI, 89.9–100.0%).

In this study, 19 samples from 19 different patients 
demonstrated discordant AspLFD and GM test results, 
and detailed information is presented in Table 4. Of these 
samples, 8 (4 serum and 4 BALF samples) were GM-
positive but AspLFD-negative, and 1 of these 8 patients 
(12.5%) presented with IA-related radiologic findings on 

Table 3  Diagnostic performance of the AspLFD and GM tests in cases with proven/probable IA vs. non-IA
Sample type, test Value for:

% Sensitivity (95% CI) % Specificity (95% CI) % PPV (95% CI) % NPV (95% CI) Youden’ statistic
Overall
  AspLFD (+) 91.7 (61.5, 99.8) 95.3 (91.2, 97.8) 55 (31.5, 76.9) 99.5 (97, 100) 0.87
  GM (+) 83.3 (51.6, 97.9) 93.7 (89.3, 96.7) 45.5 (24.4, 67.8) 98.9 (96.1, 99.9) 0.77
BALF
  AspLFD (+) 100 (66.4, 100) 83.7 (69.3, 93.2) 56.25 (29.9, 80.2) 100 (90.3, 100) 0.84
  GM (+) 88.9 (51.8, 99.7) 83.7 (69.3, 93.2) 53.33 (26.6, 78.7) 97.3 (85.8, 99.9) 0.73
Serum
  AspLFD (+) 66.7 (9.4, 99.2) 98.6 (95.2, 99.8) 50 (6.8, 93.2) 99.3 (96.3, 100) 0.65
  GM (+) 66.7 (9.4, 99.2) 96.6 (92.3, 98.9) 28.6 (3.7, 71.0) 99.3 (96.2, 100) 0.63
Solid tumour subgroup
  AspLFD (+) 100 (69.2, 100) 94.2 (88.9, 97.5) 55.6 (30.8, 78.5) 100 (97.2, 100) 0.94
  GM (+) 100 (69.2, 100) 92.8 (87.1, 96.5) 50 (27.2, 72.8) 100 (97.2, 100) 0.93
Hematological subgroupa

  AspLFD (+) 50 (1.3, 98.7) 98.1 (89.9, 100) 50 (1.3, 98.7) 98.1 (89.9, 100) 0.48
Abbreviations CI, confidence interval; PPV, positive predictive value; NPV, negative predictive value; IA, invasive aspergillosis; GM, galacto-
mannan; AspLFD, Aspergillus galactomannoprotein lateral flow device; BALF, bronchoalveolar lavage fluid
aIn the hematological disorders group, there were only two patients with proven/probable IA, both of which exhibited negative results accord-
ing to the GM test
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its potential sensitivity and specificity, particularly among 
patients with solid tumours.

In clinical practice, patients with suspected IA often use 
antifungal medications pre-emptively, which may signifi-
cantly reduce the detection sensitivity of analyses of serum 
biomarkers but not the sensitivity of analyses of biomark-
ers in BALF [30, 31]. This tendency was also observed in 
our study, in which 88 of 218 patients (40.4%) had used 
antifungal drugs pre-emptively before testing. The sensitivi-
ties of the AspLFD and GM tests in analyses of BALF sam-
ples were notably greater than those observed with serum 
samples, possibly due to the pre-emptive use of antifungal 
drugs.

This study has several limitations. First, this was a sin-
gle-centre retrospective study involving a limited number of 
patients. Second, invasive biopsies could not be performed 
for many of the cancer patients, making it difficult to obtain 
pathological tissue. Therefore, confirmation of proven IA 
cases through histopathology is rare. Additionally, this study 
used the results of GM testing as microbiological evidence 
according to the EORTC/MSG criteria, which could have 
introduced bias and consequently overestimation of GM test 
performance [23].

method for assessing BALF samples (100%) significantly 
exceeded that of Pan and Heldt (86% and 73%, respec-
tively) [28, 29]. This discrepancy is likely attributable to 
differences in the populations included in the studies. Our 
study exclusively examined cancer patients, comprising 
individuals with solid tumours (150/218) and hematologic 
malignancies (68/218).

The performance of the AspLFD in diagnosing IA among 
patients with hematologic malignancies as reported in the 
literature varies widely, with sensitivity values ranging from 
26 to 82% [19, 23, 24, 27]. Heldt and Hoenigl evaluated 
the diagnostic efficacy of the AspLFD across patient groups, 
including those with solid organ transplants, ICU patients, 
and those with respiratory diseases. Their findings suggest 
that the sensitivity is lowest in patients with hematologic 
malignancies, with values below the overall population 
average (67% vs. 73%) [29]. This finding is in line with our 
results, in which the sensitivity of the AspLFD in diagnos-
ing IA in the hematologic malignancy subgroup (50%) was 
lower than that in both the solid tumour subgroup (100%) 
and the overall study population (91.7%). The results of our 
study enhance understanding of the diagnostic performance 
of the AspLFD within a cancer patient cohort, indicating 

Table 4  Discrepant AspLFD and GM test results
Sample GM result; value AspLFD 

result; Visual
Host

No. Type Underlying disease Clinical feature Mycological 
evidence

EORTC/
MSGERC 
2020 clas-
sification

1 Serum Positive; 1.14 Negative Esophagus cancer Cavity GM > 1.0 non-IA
2 BALF Negative; 0.74 Positive Leukemia Nodules, halo Aspergillus spp. 

in sputum culture
Probable

3 Serum Negative; <0.25 Positive Lung cancer Cavity None Possible
4 BALF Negative; 0.38 Positive Lung cancer Lobar 

consolidation
None Possible

5 BALF Negative; 0.28 Positive Lung cancer Cavity None Possible
6 Serum Negative; <0.25 Positive Leukemia Lobar 

consolidation
None Possible

7 Serum Negative; 0.35 Positive Leukemia Nodules, halo None Possible
8 BALF Positive; >5 Negative Lung cancer None GM > 1.0 non-IA
9 BALF Positive; 2.13 Negative Lung cancer None GM > 1.0 non-IA
10 Serum Positive; 1.33 Negative Lung cancer None GM > 1.0 non-IA
11 Serum Positive; 2.3 Negative Lymphoma None GM > 1.0 non-IA
12 Serum Positive; 1.06 Negative Lymphoma None GM > 1.0 non-IA
13 BALF Positive; 3.5 Negative Esophagus cancer None GM > 1.0 non-IA
14 BALF Positive; 2.89 Negative Lung cancer None GM > 1.0 non-IA
15 BALF Negative; <0.25 Positive Lung cancer None None non-IA
16 BALF Negative; <0.25 Positive Lung cancer None None non-IA
17 Serum Negative; 0.46 Positive Leukemia None None non-IA
18 BALF Negative; <0.25 Positive Lung cancer None None non-IA
19 BALF Negative; <0.25 Positive Nasopharyngeal carcer None None non-IA
Abbreviations GM, galactomannan; AspLFD, Aspergillus galactomannoprotein lateral flow device; EORTC/MSGERC, European Organiza-
tion for Research and Treatment of Cancer and the Mycoses Study Group Education and Research Consortium; BALF, bronchoalveolar lavage 
fluid; IA, invasive aspergillosis
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9.	 Kanaujia R, Singh S, Rudramurthy SM (2023) Aspergillosis: an 
update on clinical spectrum, diagnostic schemes, and manage-
ment. Curr Fungal Infect Rep 4:1–12. https://doi.org/10.1007/
s12281-023-00461-5
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losis. Am J Med 100(2):171–178. https://doi.org/10.1016/
S0002-9343(97)89455-7

11.	 Perfect JR, Cox GM, Lee JY et al (2001) The impact of cul-
ture isolation of aspergillus species: a hospital-based survey of 
aspergillosis. Clin Infect Dis 33(11):1824–1833. https://doi.
org/10.1086/323900

12.	 Donnelly JP, Chen SC, Kauffman CA et al (2020) 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 71(6):1367–1376. https://doi.
org/10.1093/cid/ciz1008

13.	 Stynen D, Sarfati J, Goris A et al (1992) Rat monoclonal antibod-
ies against aspergillus galactomannan. Infect Immun 60(6):2237–
2245. https://doi.org/10.1128/iai.60.6.2237-2245.1992

14.	 Ku NS, Han SH, Choi JY et al (2012) Diagnostic value of the 
serum galactomannan assay for invasive aspergillosis: it is 
less useful in non-haematological patients. Scand J Infect Dis 
44(8):600–604. https://doi.org/10.3109/00365548.2012.657672

15.	 Egger M, Penziner S, Dichtl K et al (2022) Performance of 
the Euroimmun aspergillus antigen ELISA for the diagnosis 
of invasive pulmonary aspergillosis in bronchoalveolar lavage 
fluid. J Clin Microbiol 60(4):e0021522. https://doi.org/10.1128/
jcm.00215-22

16.	 Buil JB, Huygens S, Dunbar A et al (2023) Retrospective mul-
ticenter evaluation of the VirClia galactomannan antigen assay 
for the diagnosis of pulmonary aspergillosis with bronchoal-
veolar lavage fluid samples from patients with hematological 

Conclusion

In conclusion, the AspLFD performed well in diagnos-
ing IA in cancer patients and could serve as an alternative 
when GM testing is not readily available. Under such cir-
cumstances, the AspLFD enables rapid diagnosis of IA and 
early initiation of antifungal therapy, which is beneficial 
for patient outcomes. Future research efforts should focus 
on enhancing the sensitivity of the AspLFD for analyses of 
serum samples to achieve rapid, early, and accurate diagno-
sis of IA.
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