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Invasive pulmonary aspergillosis (IPA) occurs pri-
marily among immunocompromised patients with 

a history of organ or stem cell transplantation, che-
motherapy, or immunosuppressive medications. 
However, a multicenter retrospective study in the 
Netherlands and Belgium suggested that patients 
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In an online survey, we found that nearly one fifth of phy-
sicians in the United States who responded had seen or 
heard about a case of invasive pulmonary aspergillosis 
after severe influenza at their institution. However, <10% 
routinely used galactomannan testing to test for this fun-
gus in patients with severe influenza.



with severe influenza (i.e., requiring intensive care 
unit [ICU] admission) are also at risk for IPA (1). 
In that study, 19% patients with severe influenza 
showed development of IPA. More than half of these 
patients were not immunocompromised, and mortal-
ity rates were twice as high among ICU patients with 
IPA compared with those without IPA.

Corticosteroids, which have been associated with 
higher mortality rates and are used for influenza pa-
tients (2), are a known risk factor for IPA and have 
been associated with IPA in severe influenza (3). 
However, 44% of patients who showed development 
of IPA in the study in the Netherlands and Belgium 
had not received these medications (1). Although case 
reports exist (4,5), clinicians might not consider IPA 
as a cause of worsening respiratory function or sep-
sis because influenza is not considered a classical risk 
factor for IPA and because of the complexity inherent 
in diagnosis (6). In the study in the Netherlands and 
Belgium, IPA cases were diagnosed by galactoman-
nan antigen testing of bronchoalveolar lavage fluid 
(1). Although galactomannan testing might be useful 
in the ICU setting (7), it is unclear how often galacto-
mannan testing is performed in the United States.

To clarify clinical practices regarding diagnosis 
of IPA in patients with severe influenza, the Emerg-
ing Infections Network (EIN) surveyed infectious 
disease specialists in the United States. EIN is a pro-
vider-based emerging infections sentinel network  

supported by the Centers for Disease Control and 
Prevention and the Infectious Diseases Society of 
America (8). During May–June 2018, EIN distrib-
uted a 6-question poll to its >1,500 member listserv 
(https://ein.idsociety.org); 114 responded.

Twenty-nine (26%) respondents were familiar 
with reports of aspergillosis after severe influenza, 
and 21 (18%) had seen or heard about >1 case at their 
institution (Table). Among 108 responding clinicians, 
33 (31%) always or very often used lower respiratory 
tract specimens for diagnostic testing in patients with 
severe influenza. Only 8 (8%) of 107 clinicians always 
or very often used galactomannan testing in patients 
with severe influenza in the ICU and worsening re-
spiratory function.

Most respondents were unaware of concerns 
about IPA in severe influenza, suggesting that phy-
sicians might not consider it in their differential 
diagnosis. In addition, most respondents reported 
infrequent use of lower respiratory specimens and 
galactomannan testing in patients with severe influ-
enza, which might limit ability to detect IPA.

Although our response rate and possible selec-
tion bias might limit our ability to draw conclusions, 
≈20% of respondents had seen or heard about an IPA 
case at their institution. IPA in patients with severe 
influenza might be more common than appreciated 
based on small numbers of previously published cas-
es in the United States (4,5). Additional research and  
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Table. Summary results of survey on invasive pulmonary aspergillosis accompanying severe influenza among a network of infectious 
disease specialists, United States, May–June, 2018* 
Survey characteristic No. (%)  
Region where respondents are from, n = 114  
 Midwest 25 (22) 
 Northeast 27 (24) 
 South 33 (29) 
 West 29 (25) 
Familiar with reports of aspergillosis after severe influenza infection, n = 114  
 Yes, familiar with reports 29 (26) 
 No, not familiar with reports 83 (73) 
Seen or heard about a case of aspergillosis in the setting of severe influenza at place of work, n = 114  
 Yes, 1 case 15 (13) 
 Yes, >2 cases 6 (5) 
 No 93 (82) 
For patients with influenza requiring ICU admission, how commonly are lower respiratory specimens (e.g., 
bronchoalveolar lavage, bronchial wash) obtained, n = 108 

 

 Never 2 (2) 
 Rarely 28 (26) 
 Sometimes 45 (42) 
 Very often 28 (26) 
 Always 5 (5) 
When treating patients with severe influenza in the ICU and worsening respiratory function, how often do you 
order galactomannan testing (e.g., in serum or bronchoalveolar lavage), n = 107 

 

 Never 30 (28) 
 Rarely 45 (42) 
 Sometimes 24 (22) 
 Very often 4 (4) 
 Always 4 (4) 
*n values indicate number of participants who responded. ICU, intensive care unit. 

 



surveillance are needed to understand the association 
between IPA and severe influenza and performance 
of galactomannan testing in patients with severe in-
fluenza. Nonetheless, it is essential for clinicians to 
consider IPA in patients with severe influenza who 
do not improve with treatment, even in those who are 
not immunocompromised.

This study was supported by Cooperative Agreement 1 
(U50 CK000477) funded by the Centers for Disease Control 
and Prevention.

All coauthors contributed to study design. S.E.B. and 
P.M.P. collected data; M.T. and S.E.B. analyzed data;  M.T., 
B.R.J., and K.D.B. interpreted data; M.T., T.M.C., B.R.J., 
and K.D.B. wrote the paper; and S.E.B. and P.M.P.  
supervised the study.

About the Author
Dr. Toda is an epidemiologist in the Mycotic Diseases 
Branch, Division of Foodborne, Waterborne, and 
Environmental Diseases, National Center for Emerging 
and Zoonotic Infectious Diseases, Centers for Disease 
Control and Prevention, Atlanta, GA. Her primary 
research interests are improving disease surveillance and 
outbreak response for fungal diseases domestically  
and globally.

References
  1. Schauwvlieghe AF, Rijnders BJA, Philips N, Verwijs R, 

Vanderbeke L, Van Tienen C, et al.; Dutch-Belgian Mycosis 
study group. Invasive aspergillosis in patients admitted to 
the intensive care unit with severe influenza: a retrospective 
cohort study. Lancet Respir Med. 2018;6:782–92. 10.1016/
S2213-2600(18)30274-1 https://doi.org/10.1016/ 
S2213-2600(18)30274-1

  2. Rodrigo C, Leonardi-Bee J, Nguyen-Van-Tam JS, Lim WS. 
Effect of corticosteroid therapy on influenza-related  
mortality: a systematic review and meta-analysis. J Infect Dis. 
2015;212:183–94. https://doi.org/10.1093/infdis/jiu645

  3. Huang L, Zhang N, Huang X, Xiong S, Feng Y, Zhang Y,  
et al. Invasive pulmonary aspergillosis in patients with 
influenza infection: a retrospective study and review of the 
literature. Clin Respir J. 2019;13:202–11. https://doi.org/ 
10.1111/crj.12995

  4. Shah MM, Hsiao EI, Kirsch CM, Gohil A, Narasimhan S, 
Stevens DA. Invasive pulmonary aspergillosis and influenza  
co-infection in immunocompetent hosts: case reports and 
review of the literature. Diagn Microbiol Infect Dis. 2018; 
91:147–52. https://doi.org/10.1016/j.diagmicrobio.2018.01.014

  5. Crum-Cianflone NF. Invasive aspergillosis associated 
with severe influenza infections. Open Forum Infect Dis. 
2016;3:ofw171. 10.1093/ofid/ofw171 https://doi.org/ 
10.1093/ofid/ofw171

  6. De Pauw B, Walsh TJ, Donnelly JP, Stevens DA, Edwards JE, 
Calandra T, et al.; European Organization for Research and 
Treatment of Cancer/Invasive Fungal Infections Cooperative 
Group; National Institute of Allergy and Infectious Diseases 

Mycoses Study Group (EORTC/MSG) Consensus Group. 
Revised definitions of invasive fungal disease from the  
European Organization for Research and Treatment of  
Cancer/Invasive Fungal Infections Cooperative Group and 
the National Institute of Allergy and Infectious Diseases  
Mycoses Study Group (EORTC/MSG) Consensus 
Group. Clin Infect Dis. 2008;46:1813–21. https://doi.org/ 
10.1086/588660

  7. Meersseman W, Lagrou K, Maertens J, Wilmer A,  
Hermans G, Vanderschueren S, et al. Galactomannan in 
bronchoalveolar lavage fluid: a tool for diagnosing  
aspergillosis in intensive care unit patients. Am J Respir 
Crit Care Med. 2008;177:27–34. https://doi.org/10.1164/
rccm.200704-606OC

  8. Pillai SK, Beekmann SE, Santibanez S, Polgreen PM. The  
Infectious Diseases Society of America emerging infections  
network: bridging the gap between clinical infectious  
diseases and public health. Clin Infect Dis. 2014;58:991–6. 
https://doi.org/10.1093/cid/cit932

Address for correspondence: Mitsuru Toda, Centers for Disease 
Control and Prevention, 1600 Clifton Rd NE, Mailstop H24-9, 
Atlanta, GA, 30329-4027, USA; email: nrk7@cdc.gov

West Nile Virus in Farmed 
Crocodiles, Zambia, 2019

Edgar Simulundu, Kunda Ndashe,  
Herman M. Chambaro, David Squarre,  
Paul Michael Reilly, Simbarashe Chitanga,  
Katendi Changula, Andrew N. Mukubesa,  
Joseph Ndebe, John Tembo, Nathan Kapata, 
Matthew Bates, Yona Sinkala,  
Bernard M. Hang’ombe, King S. Nalubamba, 
Masahiro Kajihara, Michihito Sasaki, Yasuko Orba, 
Ayato Takada, Hirofumi Sawa
Author affiliations: The University of Zambia, Lusaka, Zambia  
(E. Simulundu, S. Chitanga, K. Changula, A.N. Mukubesa,  
J. Ndebe, B.M. Hang’ombe, K.S. Nalubamba, A. Takada,  
H. Sawa); Lusaka Apex Medical University, Lusaka (K. Ndashe);  
Hokkaido University, Sapporo, Japan (H.M. Chambaro, D. Squarre,  
M. Kajihara, M. Sasaki, Y. Orba, A. Takada, H. Sawa); Ministry 
of Fisheries and Livestock, Lusaka (H.M. Chambaro, Y. Sinkala); 
Department of National Parks and Wildlife, Chilanga, Zambia  
(D. Squarre); The University of Edinburgh, Edinburgh, Scotland, 
UK (D. Squarre); University of Florida, Florida, USA (P.M. Reilly); 

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 26, No. 4, April 2020 811

RESEARCH LETTERS


