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半乳糖甘露聚糖（Galactomannan）

半乳糖甘露聚糖的應用

•提煉自豆類的半乳甘露聚醣於食物中經常被
當作安定劑（stabilizer）與增黏劑
（thickening agent）使用．

•半乳甘露聚醣是黴菌麴菌屬（Aspergillus）
的細胞壁組成成分的一種．

•冬蟲夏草成分的蟲草多糖（Cordyceps 

sinensis polysaccharide ）屬於半乳甘露聚
醣的一種．

Wikipedia

Galactomannan
Evolution of Testing Methods

• a cell wall polysaccharide released by 
Aspergillus spp. during fungal growth in 
tissue.

• From hyphae, not conidia

• Help to discriminate from conidia contamination 
by PCR and culture 

Mennenk-Kersten et al.

Lancet Infect Dis 2004 4 349

Invasive aspergillosis : update on conventional diagnosis

Andreoni et al., Medical Mycology Atlas
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Invasive aspergillosis : update on conventional diagnosis

Positive predictive value of a positive sputum 
culture for IA

Highly variable (15-77%)

Depends on host factors

allo BMT 60%

leukemia + neutropenia 70-80%

SOT 20-60%

HIV/AIDS 14-20%

Corticosteroids 20%

Perfect et al. (MSG), Clin Infect Dis 2001; 33: 1824
Yu et al., Am J Med 1986; 81: 249
Horvath and Dummer, Am J Med 1996; 100: 171
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Invasive aspergillosis : update on conventional 
diagnosis

Yield of culture for molds in histopathologic positive 
samples

n= culture positive

Autopsy samples 23    12 52%

Surgical or biopsy tissue 30 9 30%

Tarrand JJ et al., Am J Clin Pathol 2003; 119: 854
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Invasive aspergillosis : update on conventional diagnosis

Culture :  BAL is better than sputum (?)
Overall sensitivity  50%

Adapted from Reichenberger et al., Bone Marrow Transplantation 1999; 24: 1195

Diagnostic yield of bronchoscopy specimen in histologically proven IPA

No. of cases Bronchoscopy diagnostic

Albeda  1984 15 14 5 36 %

Treger  1985 16 12 8 67 %

Kahn 1986 17 27 13 48 %

Saito  1988 18 9 0 0 %

Levy  1992 11 16 9 56 %

Mc Whinney  1993 19 12 6 50 %

Saugier-Weber  1993 2 10 3 30 %

Von Eiff  1995 12 12 6 50 %

Horvath  1996 8 29 11 38 %

Caillot  1997 20 18 8 45 %

Baron  1998 4 13 8 61 %

Reichenberger  1999 9 23 7 30 %

Overall 195 84 43 %
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Antigen Tests:

Patient group Sensitivity (%) Specificity (%)

Allo HSCT, neutropenia, all 
on steroids

96 99

Neutropenia, suspected IA, 
GVHD, steroids

100 93

Allo HSCT 81 89

Haematologic malignancy 80 82

Neutropenia, Cut Off 1.5 88 90

Galactomannan

Wheat L.J, Transplant Infect Dis (2006), 8:128

Aspergillosis

ELISA, LA; Cut off 0.5, except neutopenic group
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CID  2006;42:1417-27

N=27 trials, meta-analysis

•Overall Sensitivity: 0.61, Specificity: 0.93

•Zygomyces will not be detected. 

GM tests: Sensitivities and Specificities

OD cutoff and performance

OD cutoff Sensitivity Specificity

0.5 0.79 0.86

1.0 0.65 0.94

1.5 0.48 0.95

CID  2006;42:1417-27

Cochrane systematic review 

• an overall sensitivity of 78% (61%–89%) 

• an overall specificity of 81% (72%–88%) 

• using a GM optical density index (GM-ODI) of 0.5 as a 

cutoff.

Leeflang MM, Debets-Ossenkopp YJ, Visser CE, et al. Galactomannan

detection for invasive aspergillosis in immunocompromized patients.

Cochrane Database Syst Rev (Online) 2008; (4):CD007394.
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BAL galactomannan testing 

• more sensitive (60% -100%) and specific 

(82% - 100%) than serum galactomannan. 

• Two cutoff BAL galactomannan optical density 

(OD) indices have been proposed - ≥ 0.5 [5] and 

≥ 1.0 [6-10] 

• the amount of sterile saline instilled per BAL 

varied (40 ml to 150 ml)

Hsu et al. BMC Infectious Diseases 2010, 10:44

Post-test probabilities for serum/plasma GM (1)

positive

negative

At risk Suspected
CT scan

positive

High PPV: 

used for confirmation

sensitivity = 0.79 specificity = 0.81 LR+ = 4.07 LR- = 0.27

positive

negative

At risk Suspected
CT scan

positive

High NPV:

For screening

sensitivity = 0.79 specificity = 0.81 LR+ = 4.07 LR- = 0.27

Post-test probabilities for serum/plasma GM (2)

Reduce the rate of antifungal use: 35% → 7.7%
Early treatment: 7.3%

Maertens J, et al. Clinical Infectious Diseases 2005; 41:1242–50
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A. fumigatus, Invasiveness

Araujo R, Rodrigues AG. J. Clin. Microbiol., 42 (2004), pp. 4335–4337

Testing every other week.
Hachem RY, et al. JOURNAL OF CLINICAL MICROBIOLOGY, Jan. 2009, p. 129–133
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False-positive AspergillusAntigenemia

Clinical Infectious Diseases 2012;55(4):e22–e27

• (1) cross-reaction from an existing non-Aspergillus fungal 

infection (Histoplasma, Penicillium marneffei, 

Trichosporon, or Cryptococcus)

• (2) intravenous administration of fungal-derived products 

as betalactam (Piperacillin/tazobatam, 

amoxicillin/clavulanate….) or gluconate-containing 

PlasmaLyte solutions

• (3) poor postextraction management of samples in the 

laboratory

• (4) enteric absorption of ingested GM present in 

thickening gums or bacterial antigens (this has been 

proposed but not proven). In these cases, the relationship 

with mucositis is controversial.

False-positive AspergillusAntigenemia

Due to Blood Product Conditioning Fluids

Clinical Infectious Diseases 2012;55(4):e22–e27

False positive rates are higher: 

• pediatric patients, 

• patients with graft-versus-host disease (GVHD)

• those taking dietary GM or fungus-derived antibiotics, 

such as piperacillin-tazobactam (PIPC/TAZ).

Yasuo Mori, et al. American Journal of Hematology  2010

Scandinavian Journal of Infectious Diseases, 2010; 42: 461–468

We conclude that the clinical relevance of 

false-positive GM results during 

piperacillin/tazobactam treatment is small if 

samples are collected prior to infusion and 

if a cut-off level of >0.7 is used.
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Lateral Flow Device test in ICU Patients

Eigl S, et al.  Critical Care 2015; 19: 178.
Thornton CR. Clin Vaccine Immunol 2008;15:1095.
Thornton C et al. 2012; J Vis Exp 22:3721.
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