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Topics to be Covered 

• Diagnosis 
• Assessment of treatment 

response 
• Azole resistance 









• Diagnostic yield of BAL in 
immunocompromised 40-60% 

– Associated w underlying hematologic 
condition and neutropenia 

• Host immunosupression may 
influence 

– Radiologic presentation 
– Prognosis  



What was Done? 

• Question 
–Could mycological diagnosis for 

IPA be adapted based on patient 
characteristics? 

• 55 patients, prospectively 
evaluated 
–Acute leukemia (AL), no HSCT, 22 
–Non AL 

» Allo HSCT, 23 
» Another hematologic disorder, 10 



Evaluation 

• Baseline HRCT scan 
–Angio-invasive (nodule w a halo 

sign) 
–Airway invasive (centrilobuler 

micronodules, tree-in-bud w a halo) 
• FOB with BAL performed within  

24 h of CT 
• GMI, positive >0.5 in serum and 

BAL  
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Other Findings 

• Presence of aspergillus in 
respiratory samples 
–More frequent in non-AL patients 

(82%) than AL (25%), p=.0003 
– In patients with WBC counts 

>100/mm3, p=.002 
• In logistic regression, they are 

independent factors 
–OR 7,14 and 6.97, respectively 

 

 



Summary 

• Different mycological 
diagnostic strategy may be 
applied to those with 
–AL and WBC <100/mm3 

–Non-AL (with HSCT) 
» BAL 



Clin Infect Dis 2011;53:671 

• Whether kinetics of serum 
Aspergillus galactomannan-index 
(GMI) 

– Compare favorably with EORTC/MSD 
definitions 

– Allow earlier and more objective 
response assesment  



What was Done? 
• 115 cancer patients between 2003-

2010 in Arkansas 
– X 3 weekly serum galactomannan 
– Fluconazole given as prophylaxis 
– No empirical therapy 

• Cases classified 
– Proven 
– Probable 

» Probable w prespecified radiological 
findings (PSRF) 

– Possible cases excluded 



What was Found? 

• Patients w invasive aspergillosis 
– 5 proven (4%) 
– 73 probable (64%) 
– 37 probable w PSRF (32%) 

• Infection site 
– Lungs only, 84 
– Lungs and sinuses, 23 
– Sinuses, 8 

 



EORTC/MSG Criteria 
Responses to Antifungal Therapy in 

Invasive Mold Disease 
• Complete response at 6 weeks 

–Survival and resolution of all signs and 
symptoms 

–Resolution of radiological lesions 
–Documented clearance of infected sites 

that are accessible to repeated sampling 
• Partial response 

– Survival and improvement of S&S 
– >25% reduction in radiology 
– Clearence of infected sites 

 
Segal B, et al. Clin Infect Dis 2008;47:674 



GMI-based Response 

• Success 
–Survival  
–Repeatedly negative serum GMI 

>2weeks after the 1st negative 
–Absence of new extrapulmonary 

lesions 
• Failure 

–Persistently positive GMI 
–Death during 14 d period 



Outcome 

Criteria Week3 Week 4 Week 5 Week 6 After Week 6 

EORTC/MSG  NA NA NA 73 (63) 73 (63) 

GMI-based 44 (38) 65 (56) 72 (63) 76 (66) 83 (72) 

Agreement, % - - - 85 91 

• Normalization GMI in 91 patients (79%) 
• Median 8 days after 1st  (+) GMI 
• 7 days after start of tx 

• 79 patients survived at 6 weeks (69%) 
 

Success after start of therapy n, (%) 



Discordant 10 Cases 

• 9 died with uncontrollable cancer 
• 1 classified as failure (stable 

disease EORTC/MSG) 
– Alive for 3 years w/o relapse of IA 

• Agreement was 100% for those 
who failed 



Summary 

• GMI-based response criteria 
–  Compare favorably to 

EORTC/MSG 
–Allow a much earlier 

assessment of response 
» All failures w EORTC/IDG 

determined at  a later time point 



• Patients are affected or at risk of 
diseases with Aspergillus spp. 

– Invasive PA in immunocompromised 
– 3 million with chronic pulmonary 

aspergillosis 
– 3 million with ABPA 
– 10 million with severe astma w fungal 

sensitization 
• Daily 100s of conidia exposure 

Clin Infect Dis 2011;52:1123 



Resistance to Azoles 

• Described worldwide 
• Several mutations to CYP51A 

gene, most frequent culprit 
– Encodes azole target protein, 

lanosterol 14-∝demethylase 
• Extensive use of azoles in 

agriculture 
• Emergence of resistance during 

treatment 



What was Done? 

• Fungal load was detected  with 
RT-PCT  

– In sputum from ABPA and CPA 
patients 

– In BAL from normal volunteers and 
IPA patients 

• In a subset of PCR (+), culture (-) 
samples 

– CYP51A gene was amplified to detect 
single point mutations 
 

 



What was Found? 
• 11 healthy volunteers 

– All culture negative 
– 4 (36,3%) had detectable DNA 

• 22 culture and microscopy confirmed IPA 
patients 

– 21 (95%) had DNA 
• 42 patients with CPA 

– 7 (16.7%) culture-positive 
– 30 (71.4%) had DNA  

• 19 patients with ABPA 
– All culture negative 
– 15 (78.9%) had DNA 



Direct Detection of Azole Resistance 

• 29 sputum samples 
– 25  from ABPA and CPA patients (PCR+, Cul-) 
– 4 from ABPA (PCR+, Cul+) 

• 4 samples had M220 mutations 
– 2 with upstream 34 bp TR and L98H 

• 27 (93%) had L98H mutation 
– 16 also had  TR 

» Combination provides R to itra and vori 

• Overall azole resistance documented in  
– 16/19 (55%) sputum samples 
– 2/4 (50%) isolates  





Resistance and Therapeutic Outcome 
• 2/3 patients with no prior azole exposure 

– L98H and TR detected 
– Both culture negative 
– One treated w itra and died 
– The other w posa and survived 

• All w M220 failed to tx 
• 14 with L98H and TR only 

– 3 unevaluable 
– 6 failed to itra or vori 
– 5 stabilized/improved on posa, itra or vori 
 



Summary 

• Detection of azole resistance in 
clinical samples with PCR 

– Identifies a high rate of resistance 
» w/o prior exposure to azoles  
» despite adequate plasma drug 

concentrations   
– May optimize treatment 
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