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Influenza Coinfection: Be(a)ware 
of Invasive Aspergillosis

To the Editor—Uyeki et  al [1] re-
cently published the 2018 update of the 
clinical practice guideline regarding the 
diagnosis, chemoprophylaxis, and insti-
tutional outbreak management of sea-
sonal influenza. The document discusses 
several aspects related to influenza, in-
cluding the occurrence and management 
of coinfections. Although the guideline is 
primarily aimed to guide US clinicians, 
the recommendations are implemented 
in many countries worldwide. We 
therefore draw attention to recent 
observations regarding invasive aspergil-
losis as coinfection in patients with severe 
influenza in some regions [2]. Although 
the guideline states that invasive fungal 
coinfection is rare in adults with in-
fluenza, 3 cohort studies performed in 
Belgium and the Netherlands showed 
that influenza-associated aspergillosis 
(IAA) had occurred in 16%–23% of in-
fluenza patients in the intensive care unit 
(ICU) [3–5]. The largest cohort study 
investigated 7 ICUs over a period of 7 flu 
seasons and showed that influenza and 
the use of corticosteroids before ICU ad-
mission were independent risk factors for 
IAA [5]. IAA was observed in every flu 
season and both in patients with influ-
enza A  and influenza B pneumonia [5]. 
The mortality of severe influenza patients 
with IAA was 51% compared with 28% in 
those without IAA [5]. Furthermore, IAA 
coinfection occurred in patients with a 

broad variety of underlying conditions, 
and up to 30% of patients had been previ-
ously healthy [4, 5].

Influenza virus has been shown to 
cause ulceration of the tracheobronchial 
epithelium, thus providing an oppor-
tunity for Aspergillus to cause inva-
sive infection [6]. Indeed, up to 25% 
of patients with IAA present with 
Aspergillus tracheobronchitis, a mani-
festation of invasive aspergillosis where 
the infection is primarily confined to 
the tracheobronchial tree. Invasive 
Aspergillus tracheobronchitis is difficult 
to diagnose as the main radiologic fea-
ture is tracheal and bronchial thickening, 
and therefore visualization of epithelial 
plaques through bronchoscopy is the 
recommended diagnostic procedure [7].

The frequency of IAA may vary be-
tween geographic regions, but IAA 
cases have been reported in at least 16 
countries, including the United States 
[8, 9]. Furthermore, the epidemiology 
of IAA may be underestimated due to 
cases remaining undiagnosed since res-
piratory deterioration is considered 
to be caused by bacterial coinfection 
rather than fungal infection and appro-
priate diagnostics are not performed. 
International surveys are needed to inves-
tigate diagnostic procedures commonly 
used in influenza patients with suspected 
coinfection and to determine the fre-
quency of IAA. However, at this point, 
guidelines, such as the one published by 
Uyeki et al, should include the aforemen-
tioned observations to overcome lack of 
awareness of coinfection with Aspergillus 
in ICU patients with influenza.

Given the high mortality of IAA it 
is recommended to consider IAA as a 
possible cause of coinfection in adult 
patients with severe influenza irrespec-
tive of their underlying condition and to 
perform a diagnostic workup for inva-
sive aspergillosis, including bronchos-
copy and bronchoalveolar lavage (BAL) 
[10]. Microbiological analysis should 
include microscopy, fungal culture, and 
galactomannan testing of BAL and serum 
if BAL is not available. If any of these tests 

indicate the presence of Aspergillus, imme-
diate antifungal therapy is indicated. This 
approach will help to diagnose and treat 
patients with IAA early and to determine 
the true epidemiology of this coinfection.
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Reply to Verweij et al

To the Editor—We agree with Verweij 
et  al [1] that invasive pulmonary asper-
gillosis (IPA) is a complication reported 
in severely ill influenza patients and that 
clinicians caring for influenza patients, 
particularly immunocompromised per-
sons, should be aware of the potential 
for IPA. The Infectious Diseases Society 
of America’s influenza guidelines listed 
fungal coinfection as a complication 
in Table 3 [2]. The guidelines included 
studies published through January 2018 
[2], so we were unable to include re-
cent reports of IPA in intensive care unit 
(ICU) patients in the Netherlands and 
Belgium [3].

To date, IPA does not appear to 
be a common influenza complica-
tion in North America, the target au-
dience for the guidelines. IPA might 
be underdetected in regions where 
it has not been studied as intensively 
as in the Netherlands and Belgium 
[3]. We are unaware of prospective 
population-based surveillance data 

for influenza-associated IPA in North 
America. Nevertheless, the population 
at highest risk for IPA and most likely 
to undergo appropriate fungal studies 
are hematopoietic stem cell transplant 
(HSCT) and solid organ transplant 
recipients, particularly lung transplant 
recipients. However, in a prospective 
5-year cohort of 616 HSCT recipients 
with influenza in the United States, 
Canada, and Spain, only 2 patients 
(0.3%) had cultured-confirmed IPA, 
and neither were hospitalized [4]. Data 
on serum or bronchoalveolar lavage 
(BAL) galactomannan testing were not 
collected, but it is unlikely that many 
IPA cases were missed as patients were 
monitored for 28  days for evidence of 
complications [4]. Furthermore, a pro-
spective 5-year surveillance study of 437 
HSCT recipients in Seattle, Washington, 
reported that respiratory syncytial virus 
and adenovirus upper respiratory tract 
infections, but not influenza A  virus, 
and detection of any respiratory virus in 
BAL fluid, were significantly associated 
with IPA [5].

Although data are incomplete, there 
appears to be substantial geographic var-
iation in the frequency of IPA identified 
in critically ill influenza patients. Many 
of the Dutch and Belgian patients were 
diagnosed with IPA soon after ICU ad-
mission, suggesting that they may have 
become colonized with Aspergillus in the 
community [3]. One possibility is that 
the high frequency of IPA reported in 
the Netherlands and Belgium [3] reflects 
greater environmental exposure to 
Aspergillus. Corticosteroids also appear 
to be a potential risk factor for possible or 
probable IPA (corticosteroid use in 56% 
with IPA vs 29% without [P < .001]) [3]; 
this association was also reported in an-
other study [6]. Because evidence shows 
that corticosteroid use likely increases 
mortality in influenza patients, these 
data further support recommendations 
to avoid corticosteroids for treatment of 
influenza [2].

Clinicians should be cognizant of 
the risk of IPA in critically ill patients, 

particularly immunocompromised 
patients or those receiving corticosteroids. 
Except where IPA prevalence is reported 
to be high, we disagree with Verweij et al 
that diagnostic evaluation for IPA, in-
cluding bronchoscopy and BAL, should 
be routinely performed regardless of un-
derlying condition in adult patients with 
severe influenza [1]. The sensitivity and 
specificity of galactomannan testing out-
side of HSCT recipients is unknown and 
results should be interpreted with caution 
[7]. Rather, studies to understand the in-
cidence, risk factors, and clinical features 
of IPA in influenza patients are needed 
worldwide.

Notes
Disclaimer. The views expressed are those of 

the authors and do not necessarily reflect the of-
ficial position of the Centers for Disease Control 
and Prevention.

Potential conflicts of interest. M. G. I. reports 
grants from Emergent BioScience, grants and 
travel support from Genentech/Roche, grants 
and personal fees from Janssen, and personal 
fees from Celltrion, Shionogi, and VirBio during 
the conduct of the study. M.  G.  I. also reports 
grants from AiCuris, Chimerix, and Gilead and 
personal fees from Viracor Eurofins outside the 
submitted work. A.  T. P.  reports grants from 
BioFire Diagnostics, royalties from Antimicrobial 
Therapy Inc as associate editor of Sanford Guide, 
personal fees from WebMD for the preparation 
of educational materials, and personal fees as a 
consultant for Genentech, outside the submitted 
work. All other authors report no potential 
conflicts. All authors have submitted the ICMJE 
Form for Disclosure of Potential Conflicts of 
Interest. Conflicts that the editors consider rele-
vant to the content of the manuscript have been 
disclosed.

Timothy M. Uyeki,1 Michael G. Ison,2  
Cameron R. Wolfe,3,  and Andrew T. Pavia4; on be-
half of the Infectious Diseases Society of America 

Panel on Clinical Practice Guidelines: 2018 Update 
on Diagnosis, Treatment, Chemoprophylaxis, and 
Institutional Outbreak Management of Seasonal 

Influenza
1Influenza Division, National Center for Immunization 

and Respiratory Diseases, Centers for Disease Control 
and Prevention, Atlanta, Georgia; 2Divisions of Infectious 

Diseases and Organ Transplantation, Northwestern University 
Feinberg School of Medicine, Chicago, Illinois; 3Division 
of Infectious Diseases, Duke University Medical Center, 

Durham, North Carolina; and 4Division of Pediatric Infectious 
Diseases, University of Utah, Salt Lake City

References
1.	 Verweij  PE, Brüggemann  JM, Wauters  J, 

Rijnders  BJA, Chiller  T, van  de  Veerdonk  F. 

D
ow

nloaded from
 https://academ

ic.oup.com
/cid/article-abstract/70/2/349/5488068 by Erasm

us U
niversity R

otterdam
 user on 15 January 2020

https://ecdc.europa.eu/sites/portal/files/ documents/aspergillus-and-influenza-rapid-risk-assessment-november-2018.pdf
https://ecdc.europa.eu/sites/portal/files/ documents/aspergillus-and-influenza-rapid-risk-assessment-november-2018.pdf
https://ecdc.europa.eu/sites/portal/files/ documents/aspergillus-and-influenza-rapid-risk-assessment-november-2018.pdf
mailto:p.verweij@mmb.umcn.nl?subject=
mailto:p.verweij@mmb.umcn.nl?subject=
mailto:Paul.Verweij@radboudumc.nl?subject=
http://orcid.org/0000-0002-5365-5030



