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[Abstract] Objective To evaluate the clinical diagnostic value of serological markers, including the 1, 3-p-D-
glucan test (G-test), Candida mannan (Mn) antigen, Candida mannan IgG antibody (Mn-IgG), and quantitative real-
time PCR(qPCR) in patients with invasive candidiasis (IC). Methods  This study included 79 patients with culture-
proven IC (IC group) and 83 patients without IC (non-IC group) at West China Hospital, Sichuan University between
December 2022 and December 2024. Serum samples were tested for the G test (chemiluminescence), Mn antigen (ELISA),
Mn-IgG (chemiluminescence), and qPCR. The diagnostic sensitivity, specificity, positive predictive value (PPV), and
negative predictive value (NPV) of individual and combined tests were calculated. Diagnostic performance was assessed
using receiver operating characteristic (ROC) curve analysis. Results The sensitivity, specificity, PPV, and NPV of the
three serological markers for IC diagnosis when used individually were as follows: G test, 62.03%, 94.87%, 92.45%, and
71.15%; Mn antigen, 65.63%, 86.59%, 79.25%, and 76.34%; Mn-IgG antibody, 31.65%, 87.95%, 71.43%, and 57.48%.
Combined detection of the G test, Mn antigen, and Mn-IgG increased sensitivity to 73.44%. Based on ROC curve analysis,
the AUC:s for diagnosing IC using each serological marker were: G test, 0.862 (95% CI: 0.803-0.922); Mn test, 0.853 (95%
CI: 0.790-0.915); Mn-IgG, 0.603 (95% CI: 0.514-0.692). The combined AUCs for G test + Mn test, G test + Mn-IgG, and G
test + Mn test + Mn-IgG were 0.875 (95% CI: 0.809-0.925), 0.869 (95% CI: 0.805-0.917), and 0.875 (95% CI: 0.809-0.924),
respectively, demonstrating superiority over individual tests. The sensitivity, specificity, PPV, and NPV of qPCR for IC
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diagnosis were 100.00%, 98.80%, 98.75%, and 100.00%, respectively. Using culture strain identification by matrix-assisted

laser desorption/ionization time-of-flight mass spectrometry (MALDI-TOF MS) as the gold standard, qPCR
demonstrated diagnostic concordance rates of 100.00% for Candida albicans, 100.00% for Candida tropicalis, 94.40% for

Candida glabrata, and 90.00% for Candida parapsilosis. Conclusion The combined use of the G test, Mn antigen, and

Mn-IgG antibody increases diagnostic sensitivity and facilitates early diagnosis of IC. qPCR demonstrates excellent

diagnostic performance for IC, enabling species-level identification of common Candida species associated with IC and

detection of other Candida species. It also shows consistency with clinical culture methods.
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Table1 Comparison of baseline characteristics between IC and non-IC groups
Patient characteristics IC group(n = 79) Non-IC group (n = 83) P
Male/case (%) 54 (68.4) 50 (60.2) 0.282
Age/yr., median (IQR) 60 (46-71) 57 (44-69) 0.499
Underlying diseases/case (%)
Hypoproteinemia 63 (79.8) 36 (43.4) <0.001
Chronic liver disease 53 (67.1) 44 (53.0) 0.068
Respiratory failure 32 (40.5) 15 (18.1) 0.002
Sepsis 28 (35.4) 13 (15.7) 0.004
Diabetes mellitus 25 (31.7) 24 (28.9) 0.705
Hypertension 22 (27.9) 22 (26.5) 0.848
Pancreatitis 15 (19.0) 4(4.8) 0.005
Acute kidney injury 13 (16.5) 4(4.8) 0.016
Heart disease 12 (15.2) 8(9.6) 0.283
COPD 3(3.8) 3(3.6) 0.951
Tatrogenic risk factors/case (%)
Broad spectrum antibiotic usage 74 (93.7) 83 (100.0) 0.020
Previous antifungal exposure 62 (78.5) 26 (31.3) <0.001
Mechanical ventilation 53 (67.1) 18 (21.7) <0.001
Parenteral nutrition 23(29.1) 2(2.4) <0.001
Corticosteroid therapy 19 (4.1) 30 (36.1) 0.094
Abdominal surgery 18 (22.8) 3(3.6) <0.001
Hemodialysis 7 (8.9) 7 (8.4) 0.923
Central venous catheter 5(6.3) 5(6.0) 0.936
Transplantation 3(3.8) 8(9.6) 0.140
Clinical outcome/case (%)
Survived 69 (84.3) 82 (98.8) 0.004

COPD: chronic obstructive pulmonary disease.

F2 M ELETESORRTRE ML RILE
Table2 Comparison of the results of two methods for identifying 80 Candida strains

Species MALDI-TOF MS qPCR Consistency
Candida albicans 31 31 100.00%
Candida parapsilosis 20 18 90.00%
Candida glabrata 18 17 94.44%
Candida tropicalis 9 9 100.00%
Other Candida species 2 2 100.00%

BH P FRINAE 4331 24 100.00% ., 98.80% ., 98.75%#1100.00%,
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Fig1 G-test, Mn antigen, and Mn-IgG test results in the two groups

IC group: G-test and Mn-IgG antibody detection n = 79, Mn antigen detection n = 64; non-IC group: n=83.

#3 GitI8 . Mn#i/R . Mn-IgG.qPCR & 5 Bk & 46 M B2 B 1 Ak
Table 3 Fig 2 ROC curves for G test, Mn antigen, and Mn-IgG in separate and combined analyses

Test Sensitivity/% (95% CI) Specificity/% (95% CI) PPV/% (95% CI) NPV/% (95% CI)

G-test (n=157)

Mn antigen (n=146)
Mn-IgG (n=162)

Candida PCR (n=162)
G-test+Mn antigen (n=142)

G-test+Mn-IgG (n=157)

62.03 (50.37-72.50)
65.63 (52.61-76.75)

31.65 (21.89-43.20)

100.00 (94.22-100.00)

67.19 (54.20-78.10)
70.89 (59.43-80.29)

71.88 (59.05-82.06)

94.87 (86.69-98.34)
86.59 (76.85-92.79)
87.95 (78.51-93.76)
98.80 (92.54-99.94)
89.74 (80.27-95.15)
83.33 (72.82-90.49)

78.05 (67.28-86.14)

92.45 (80.93-97.55)
79.25 (65.50-88.71)
71.43 (53.48-84.76)
98.75 (92.27-99.93)
84.31 (70.86-92.52)
81.16 (69.58-89.21)

71.88 (59.05-82.06)

71.15 (61.31-79.41)
76.34 (66.19-84.28)
57.48 (48.40-66.11)
100.00 (94.42-100.00)
76.92 (66.69-84.84)
73.86 (63.22-82.39)

78.05 (67.28-86.14)

Mn antigen+Mn-IgG (n=146)

G-test+Mn antigen+Mn-IgG (n=142) 73.44 (60.69-83.35)

80.77 (69.95-88.49) 75.81 (62.98-85.40) 78.75 (67.89-86.79)

CI: Confidence interval; IC: invasive candidiasis; Mn: mannan; G: 1, 3-p-D-glucan; PPV: positive predictive value; NPV, negative predictive value.
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