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Background and Objectives

• Overall incidence of IPA was significantly lower than previously reported despite 
having no proven cases (3.1% here compared to as high as 16-28% in the literature)

• Only one IPA positive patient in our study was not immunosuppressed over 9 years
• History of stem cell transplant was a strong risk factor for the development of IPA
• IPA did not clearly predict morbidity and mortality among these critically ill patients 

• 224 ICU patients with influenza during the study period 
• IPA incidence was 3.1% (7/224) 
• History of stem cell transplant was a statistically significant risk factor (p=0.015)
• Only 1/7 patients with IPA was not immunosuppressed 
• Trend toward significance in those with: hematological malignancy (p=0.09), lung 

disease (p=0.098), and obesity (p=0.051)
• Significantly increased length of stay in IPA-positive patients (p=0.046)
• No significant difference in need for mechanical ventilation, renal replacement 

therapy, or death   
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• Invasive pulmonary aspergillosis (IPA) has been identified as a common 
complication of severe influenza infection even in immunocompetent hosts in 
recent studies

• We aimed to ascertain the incidence of IPA among critically ill influenza patients 
over multiple seasons, identify predisposing risk factors, and assess outcomes  

• Retrospective cohort study 
• Single-center in Chicago, IL 
• Data collected across 9 flu seasons (March 2009 – March 2018)
• Included patients ≥ age 18 with a positive influenza PCR test who were admitted to 

ICU with respiratory distress
• IPA defined by both EORTC/MSG and AspICU criteria 

Table 2. Patient Characteristics in IPA
Number of patients in the influenza cohort 
with IPA (n=7)

BAL culture positive 3 (42.8%)
BAL galactomannan test positive 2 (28.5%) 
Serum galactomannan test positive 2 (28.5%) 
EORTC/MSG criteria

Proven 0 (0%) 
Probable 2 (28.5%)
Possible 5 (71.4%) 

AspICU Criteria 

Proven 0 (0%)
Putative 4 (57.0%) 
Colonization 3 (42.8%) 
Not classifiable 0 (0%) 

Initial Treatment 

Voriconazole 7 (100%) 
Echinocandins 1 (14.3) 
Isavuconazole 0 (0%) 
Posaconazole 0 (0%)
Liphosomal amphotericin B 2 (28.5%) 
Combination 3 (42.8%) 
No treatment 0 (0%) 

Baseline characteristics 
All patients with 
Influenza (N=224) 

With invasive 
pulmonary aspergillosis 
(N=7) 

Without invasive 
pulmonary aspergillosis 
(N=217) p-value 

Median age, years (IQR)  60 (49, 72) 58 (57, 66) 60 (49, 72) 0.844 

Male sex 114 (50.89) 1 (14.3) 113 (52.1) 0.062 

Median LOS (IQR) 10.5 (5.5, 21.2) 24.1 (10.6, 31.8) 10.4 (5.4, 20.6) 0.046 

Median ICU LOS (IQR) 4.4 (1.9, 13.0) 7.1 (1.9, 19.0) 4.3 (1.9, 12.3) 1.000 

BMI over 30 81 (36.2) 0 (0.0) 81 (37.3) 0.051 

Lung disease 101 (45.1) 1 (14.3) 100 (46.1) 0.098 

Heart disease 99 (44.2) 1 (14.3) 98 (45.2) 0.107 

Diabetes 49 (21.9) 1 (14.3) 48 (22.1) 0.524 

Liver cirrhosis 6 (2.7) 1 (14.3) 5 (2.3) 0.175 

Chronic kidney disease 48 (21.43) 0 (0.00) 48 (22.1) 0.180 

Rheumatologic Disease 27 (12.1) 1 (14.3) 26 (11.9) 0.598 

Known risk factors     

Hematological malignancy 37 (16.5) 3 (42.9) 34 (15.7) 0.090 

Stem Cell Transplant 19 (8.5) 3 (42.9) 16 (7.3) 0.015 

GVHD 4 (1.79) 0 (0.0)  4 (1.84) 0.880 

Solid Organ Transplant 17 (7.6) 1 (14.3) 16 (7.4) 0.429 
Immune Suppression not due 
to transplant 35 (15.7) 3 (42.9) 32 (14.8) 0.103 

Solid organ malignancy 14 (6.3) 0 (0.0) 14 (6.5) 0.632 

Neutropenia 52 (23.3) 1 (14.3) 51 (23.6) 0.485 

Lymphopenia 146 (54.5) 4 (57.1) 142 (65.7) 0.457 

ICU Data     

Mechanical ventilation 111 (49.6) 5 (71.4) 106 (48.9) 0.216 

Renal replacement therapy 34 (15.2) 1 (14.3) 33 (15.2) 0.712 

ECMO 8 (4.8) 1 (20.0) 7 (4.3) 0.220 

Death within 1 year 25 (11.2) 0 (0.0) 25 (11.5) 0.432 

Influenza Subtype and Treatment 

Influenza A 172 (83.9) 5 (71.4) 167 (84.3) 0.314 

Influenza B 51 (27.3) 2 (28.6) 49 (27.2) 0.614 

Treatment with oseltamivir 206 (91.9) 7 (100.0) 199 (91.7) 0.552 

Treatment with zanamivir 3 (1.3) 1 (14.3) 2 (0.92) 0.091 

Treatment with peramivir 3 (1.3) 0 (0.00) 3 (1.4) 0.909 

Treatment with IVIG 22 (9.8) 2 (28.6) 20 (9.2) 0.143 

Treatment with Steroids 136 (60.7) 3 (42.9) 133 (61.3) 0.437 
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