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Does antifungal prophylaxis have an adverse impact 
on tests for galactomannan, ß-D-glucan and DNA? 
 Yes 
 No 
 Don’t know 

Question 1 



Does antifungal prophylaxis have an adverse impact 
only on tests for galactomannan? 
 Yes 
 No 
 Don’t know 

Question 2 



Does antifungal prophylaxis have an adverse impact 
only on tests for ß-D-glucan? 
 Yes 
 No 
 Don’t know 

Question 3 



Does antifungal prophylaxis have an adverse impact 
only on PCR tests for DNA? 
 Yes 
 No 
 Don’t know 

Question 4 



First things first - Google 



Common assertion 

…patients	  in	  most	  of	  the	  above	  studies	  had	  received	  different	  
antifungal	  drugs	  for	  prophylaxis	  and,	  because	  we	  know	  this	  can	  
reduce	  the	  sensitivity	  of	  galactomannan	  (GM)	  tests	  (Marr	  et	  al,	  
2005),	  we	  can	  assume	  that	  less	  cases	  will	  be	  recorded	  as	  probable	  
IFD	  so	  that,	  according	  to	  EORTC/MSG	  criteria,	  some	  will	  be	  
possible	  cases	  or	  even	  unclassified.	  



Common assertion 

Decreased	  sensitivity	  has	  been	  reported	  during	  exposure	  to	  
mould-‐active	  antifungal	  agents,	  for	  instance	  in	  patients	  receiving	  
posaconazole	  or	  voriconazole	  prophylaxis	  which	  may	  prevent	  the	  
circulation	  of	  GM	  



Common assertion 

The	  use	  of	  empirical	  or	  prophylactic	  antifungal	  therapy	  may	  
affect	  the	  release	  of	  galactomannan	  as	  may	  the	  extent	  or	  
localization	  of	  the	  disease	  process.	  The	  microenvironment	  and	  
availability	  of	  nutrients	  could	  have	  a	  bearing	  on	  the	  rate	  of	  
growth	  and	  hence	  release	  of	  galactomannan.	  



Some evidence 

In	  summary,	  the	  results	  of	  this	  study	  demonstrate	  that	  the	  sensitivity	  
of	  the	  GM	  EIA	  is	  impaired	  by	  administration	  of	  mold-‐active	  
antifungal	  therapy.	  This	  finding	  has	  direct	  implications	  for	  the	  use	  of	  
the	  assay	  as	  a	  diagnostic	  aid	  for	  patients	  receiving	  mold-‐active	  
antifungal	  therapies.	  	  
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Impact of antifungals drugs on GM test performance 

Marr et al Clin Infect Dis 2005; 40: 1762–1769. 



Antifungals & GM detection rates for patients 

Marr et al Clin Infect Dis 2005; 40: 1762–1769. 
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 In-vitro data 
 In-vivo data 
 Patient cohort data 
 Patient population data 
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In-vitro 



Mennink-Kersten et al. 2006 J. Clin. Microbiol. 44:1711-1718 
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Galactomannan release from A. fumigatus 

Morton et al. 2010 J Med Microbiol. 2010;59:408-13 
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DNA release from A. fumigatus 
Real-‐time	  PCR	  targeting	  the	  ITS	  ribosomal	  region	  

Morton et al. 2010 J Med Microbiol. 2010;59:408-13 
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DNA release from A. fumigatus 
Real-‐time	  PCR	  targeting	  the	  ITS	  ribosomal	  region	  

Morton et al. 2010 J Med Microbiol. 2010;59:408-13 
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GM release in-vitro model 

Hope et al  2007 J Infect Dis. 195:455-66. 
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GM release in-vivo rabbit model 

Hope et al  2007 J Infect Dis. 195:455-66. 

Alveolar 
Epithelial  



GM release in-vivo rabbit model 
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Galactomannan release from rabbit infection 

Hope et al  Antimicrob Ag Chemother 2010: 54; 4879-86  
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Antifungals and qPCR detection – rats  

Mc Culloch et al 2012 J Clin Pathol 65:83-6  
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GM detection in serum – meta-analysis 

Pfeiffer et al Clin Infect Dis 2006; 42: 1417–27. 
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GM detection in serum – meta-analysis 

Pfeiffer et al Clin Infect Dis 2006; 42: 1417–27. 

A major cause of variable test performance may be prior antifungal 
therapy, which may be expected to result in lower sensitivity and 
specificity of the galactomannan assay by decreasing fungal bioburden 

However, too few studies included in our analysis reported whether 
patients were receiving or had received antifungal therapy at the time 
that blood samples were obtained for galactomannan testing, and we 
were unable to perform a subgroup analysis to explore this finding 
further. 
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Another meta-analysis of GM tests in serum 

Leeflang et al  The Cochrane library Issue 4 2008  
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Cutoff  
  

Antifungal 
prophylaxis 

Sensitivity 95% CI Specificity 95% CI 

0.5 Yes 0.82 0.69–0.96 0.88 0.80–0.96 

  No 0.71 0.51–0.92 0.77 0.65–0.89 

Leeflang et al 2004 Cochrane Library 2009 issue 1. 
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prophylaxis 

Sensitivity 95% CI Specificity 95% CI 

0.5 Yes 0.82 0.69–0.96 0.88 0.80–0.96 

  No 0.71 0.51–0.92 0.77 0.65–0.89 

1.0 Yes 0.77 0.64–0.89 0.93 0.90–0.97 

  No 0.64 0.47–0.80 0.86 0.80–0.92 

Leeflang et al 2004 Cochrane Library 2009 issue 1. 
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Cutoff  
  

Antifungal 
prophylaxis 

Sensitivity 95% CI Specificity 95% CI 

0.5 Yes 0.82 0.69–0.96 0.88 0.80–0.96 

  No 0.71 0.51–0.92 0.77 0.65–0.89 

1.0 Yes 0.77 0.64–0.89 0.93 0.90–0.97 

  No 0.64 0.47–0.80 0.86 0.80–0.92 

1.5 Yes 0.55 0.34–0.77 0.96 0.94–0.99 

  No 0.70 0.51–0.89 0.92 0.87–0.97 

Leeflang et al 2004 Cochrane Library 2009 issue 1. 

Antifungal prophylaxis and GM test performance 



Antifungals and GM detection in BAL fluid 

Luong et al Diagn Microbiol Infect Dis 2010: 68; 132-9 
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Antifungals and GM detection in BAL fluid 

Luong et al Diagn Microbiol Infect Dis 2010: 68; 132-9 

 
Mould active 
agents given 

 
 
Positive 

 
 
Negative 

Yes 24 41 65 

No 14 43 57 

38 84 122 

Galactomannan 	  

Fisher's Exact Test  = 2-sided P value = 0.1719 
Relative risk  = 1.503 (95% CI: 0.8629 to 2.619 



Antifungals and performance of PCR test on BAL 

Regimen 
  

Proven+ 
probable 

IA 

Possible 
+ no IA Prevalence  Sensitivity Specificity 

Amphotericin B 
formulations 

6 30 0.17 0.67 0.83 

Reinwald et al 2011 Poster 45 
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Antifungals and performance of PCR test on BAL 

Regimen 
  

Proven+ 
probable 

IA 

Possible 
+ no IA Prevalence  Sensitivity Specificity 

Amphotericin B 
formulations 

6 30 0.17 0.67 0.83 

Caspofungin 3 9 0.25 0.67 0.90 

Posaconazole  2 7 0.28 0.50 1.00 

Voriconazole 12 26 0.31 0.83 0.85 

Reinwald et al 2011 Poster 45 



Antifungals and test performance in patients 



Test performance parameters 

    Proven + probable IA 

    Present Absent   

Test 
outcome 

Positive True Positive False Positive 

Positive predictive 
value =  

True Positive/ 
(True Positive + 
False Positive) 

Negative False Negative True Negative 

Negative 
predictive value = 

True Negative 
(True Negative + 
False Negative) 

  

    

Sensitivity =  
True positive/ 

(True positive +  
False negative) 

Specificity = 
(True negative/ 

(True negative + 
False positive) 
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Test performance parameters - diagnosis 
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Effect of prevalence on performance of GM test in serum 

  Cases of proven or probable IA 
Sensitivity = 0.89; Specificity = 0.86 

Prevalence 
  

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value 
(95% CI) 

*Any threshold: 0.5, 1.0, 1.5 

Pfeiffer et al 2006 Clin Infect Dis 42:1417-27. 
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Sensitivity = 0.89; Specificity = 0.86 

Prevalence 
  

Positive 
predictive 

value 
(95% CI) 
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predictive 
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  Cases of proven or probable IA 
Sensitivity = 0.89; Specificity = 0.86 

Prevalence 
  

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value 
(95% CI) 

0.05 0.31 (0.28–0.35) 0.98 (0.97–0.99) 

0.10 0.49 (0.45–0.53) 0.96 (0.95–0.97) 

*Any threshold: 0.5, 1.0, 1.5 

Pfeiffer et al 2006 Clin Infect Dis 42:1417-27. 



Effect of prevalence on performance of GM test in serum 

  Cases of proven or probable IA 
Sensitivity = 0.89; Specificity = 0.86 

Prevalence 
  

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value 
(95% CI) 

0.05 0.31 (0.28–0.35) 0.98 (0.97–0.99) 

0.10 0.49 (0.45–0.53) 0.96 (0.95–0.97) 

0.15 0.61 (0.57–0.64) 0.93 (0.92–0.94) 

*Any threshold: 0.5, 1.0, 1.5 

Pfeiffer et al 2006 Clin Infect Dis 42:1417-27. 



Effect of prevalence on performance of GM test in serum 

  Cases of proven or probable IA 
Sensitivity = 0.89; Specificity = 0.86 

Prevalence 
  

Positive 
predictive 

value 
(95% CI) 

Negative 
predictive 

value 
(95% CI) 

0.05 0.31 (0.28–0.35) 0.98 (0.97–0.99) 

0.10 0.49 (0.45–0.53) 0.96 (0.95–0.97) 

0.15 0.61 (0.57–0.64) 0.93 (0.92–0.94) 

0.20 0.69 (0.65–0.72) 0.91 (0.89–0.92) 

*Any threshold: 0.5, 1.0, 1.5 

Pfeiffer et al 2006 Clin Infect Dis 42:1417-27. 
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Cornely et al. N Eng J Med 2007 356:348  
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without	  IA	  that	  test	  
positive	  



Post-test probability – posaconazole 
Likelihood ratio 

Post-test 
probability 

6 
1% 

Pre-test 
probability 

Data from Cornely et al.  
N Eng J Med 2007 356:348  

Posaconazole!

Galactomannan or PCR 
Sensitivity = 0.83 
Specificity = 0.85 



Post-test probability – posaconazole 
Likelihood ratio 

Post-test 
probability 
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Pre-test 
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Data from Cornely et al.  
N Eng J Med 2007 356:348  

Posaconazole!

Galactomannan or PCR 
Sensitivity = 0.83 
Specificity = 0.85 

Proportion	  of	  patients	  
with	  IA	  that	  test	  positive	  



Post-test probability – posaconazole 
Likelihood ratio 

Post-test 
probability 
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5% 

Pre-test 
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1% 

Data from Cornely et al.  
N Eng J Med 2007 356:348  

Posaconazole!

Galactomannan or PCR 
Sensitivity = 0.83 
Specificity = 0.85 

Proportion	  of	  patients	  
with	  IA	  that	  test	  positive	  

Proportion	  of	  patients	  
without	  IA	  that	  test	  
positive	  



Impact of prophylaxis on galactomannan, beta-D-glucan and PCR 



Impact of prophylaxis on galactomannan, beta-D-glucan and PCR 

What’s up doc? 



Impact of prophylaxis on galactomannan, beta-D-glucan and PCR 

Wanna know the 
answer? 



Impact of prophylaxis on galactomannan, beta-D-glucan and PCR 

Well, antifungals do 
lower the prevalence 



Impact of prophylaxis on galactomannan, beta-D-glucan and PCR 

So forget screening  



Impact of prophylaxis on galactomannan, beta-D-glucan and PCR 

Forget serum for 
diagnosis 



Impact of prophylaxis on galactomannan, beta-D-glucan and PCR 

BAL is so much better 
for diagnosis 



Impact of prophylaxis on galactomannan, beta-D-glucan and PCR 

Cos you can still 
detect GM and DNA! 



Impact of prophylaxis on galactomannan, beta-D-glucan and PCR 

Oh, so ya don’t 
believe me ?  



Impact of prophylaxis on galactomannan, beta-D-glucan and PCR 

Do the math doc, 
just do the math! 



Does antifungal prophylaxis have an adverse impact 
on tests for galactomannan, ß-D-glucan and DNA? 
 Yes 
 No 
 Don’t know 

Question 1 



Does antifungal prophylaxis have an adverse impact 
only on tests for galactomannan? 
 Yes 
 No 
 Don’t know 

Question 2 



Does antifungal prophylaxis have an adverse impact 
only on tests for ß-D-glucan? 
 Yes 
 No 
 Don’t know 

Question 3 



Does antifungal prophylaxis have an adverse impact 
only on PCR tests for DNA? 
 Yes 
 No 
 Don’t know 

Question 4 



Thank you 


