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Pulmonary Complications of Influenza

• Primary influenza pneumonia

• Secondary bacterial pneumonia

• Mixed viral and bacterial pneumonia

• ARDS

• Influenza Associated Pulmonary Aspergillosis

• Organizing pneumonia

• Asthma & COPD exacerbation



Primary influenza pneumonia

• Clinicians should maintain a high index of suspicion for this 
diagnosis.

• Uncommon during seasonal epidemics.

• Responsible for much of the mortality associated with the young 
healthy adult population.

• Preliminary data from the 2009 H1N1 pandemic suggest a shift in 
age-related mortality. 

• Lining of the alveoli with acellular hyaline membranes.



Groups at high risk for serious influenza complications



Influenza virus pneumonia



In a cohort study that included laboratory-confirmed cases of influenza admitted to the hospital, 
those with pneumonia, as compared with those without pneumonia, were more likely to require 
intensive care unit (ICU) admission (27% vs 10%) and mechanical ventilation (18% vs 5%), and to 
die (9% vs 2%)

BMC Infect Dis 2015;15:369



Secondary bacterial pneumonia

•Bacterial coinfection complicates approximately 
0.5% of all influenza cases in healthy young 
individuals and at least 2.5% of cases in older 
individuals and those with predisposing conditions 
typically with Streptococcus pneumoniae or 
Staphylococcus aureus.

Intensive Care Med (2020) 46:1524–1535



Model of Severe Influenza and Bacterial Copathogenesis

JAMA, January 16, 2013—Vol 309, No. 3



Diagnosis

• Microbiologic testing of sputum for Gram stain and culture should 
be performed in patients with suspected coinfection and clinical 
or radiographic evidence of pneumonia.

• Blood cultures should be obtained in patients with evidence of 
sepsis, and S pneumoniae urine antigen testing should be 
performed when available.

• Differentiating viral from bacterial infection remains a challenge 
for clinicians. (Overuse of antibiotics?) 

JAMA, January 16, 2013—Vol 309, No. 3



Influenza and Other Respiratory Viruses Published by John Wiley & Sons Ltd



Results

• 27 studies including 3215 participants included.
• Reported coinfection rates ranging from 2% to 65%.
• The most common coinfecting species were S. pneumoniae and 

S. aureus, which accounted for 35% (95% CI, 14%–56%) and 28% 
(95% CI, 16%– 40%) of infections, respectively.

• Approximately 50% of hospital S. aureus isolates are MRSA

Influenza and Other Respiratory Viruses Published by John Wiley & 
Sons Ltd



Percent of laboratory confirmed influenza infections that 
were coinfected by each bacterial species.



• In a Patient With Suspected or Confirmed Influenza, When Should Bacterial Coinfection 
of the Upper or Lower Respiratory Tract Be Considered, Investigated, and Treated? 

    
Recommendations: 
 
24. Clinicians should investigate and empirically treat bacterial coinfection in patients with 
suspected or laboratory-confirmed influenza who present initially with severe disease 
(extensive pneumonia, respiratory failure, hypotension, and fever), in addition to antiviral 
treatment for influenza (A-II). 
 
25. Clinicians should investigate and empirically treat bacterial coinfection in patients who 
deteriorate after initial improvement, particularly in those treated with antivirals (A-III). 
 
26. Clinicians can consider investigating bacterial coinfection in patients who fail to improve 
after 3–5 days of antiviral treatment (C-III).

IDSA Influenza Clinical Guidelines 2018 



• Given the higher incidence of S. aureus infections, including MRSA 
among patients with severe pneumonia complicating influenza, 
agents with activity against MRSA should be included in the 
empiric treatment regimen for critically ill patients.

IDSA Influenza Clinical Guidelines 2018 



IAPA: Under-Recognized

• Patients with IAPA might not have host factors and typical 
radiological features.

• Decreased use of diagnostic bronchoscopy, 
• Low sensitivity of detection of circulating galactomannan in 

serum.
• Further, detection of aspergillus in specimens of the upper 

respiratory tract, such as sputum or tracheal aspirate, often does 
not distinguish between aspergillus colonisation and invasive 
disease.



Lancet Respir Med 2018

A retrospective multicentre cohort study
Patients with severe influenza admitted to seven ICUs across Belgium and The 
Netherlands 
Patients were older than 18 years with acute respiratory failure, 
Had pulmonary infiltrates on imaging, and a confirmed influenza infection 



Findings
• IPA was diagnosed in 83 (19%) of 432 patients admitted with influenza. 
• The incidence was similar for influenza A and B. 
• Incidence in immunocompromised patients: 32% (38 of 117 patients).
• In the non-immunocompromised patients: 14% (45 of 315 patients). 
• In the control group: 5%(16 of 315 patients). 
• The 90-day mortality was 51% in patients in the influenza cohort with 

IPA and 28% in the influenza cohort without IPA (p=0·0001). 
• In this study, influenza was found to be independently associated with 

IPA (OR: 5·19; 95% CI 2·63–10·26; p< 0·0001), along with a higher 
APACHE II score, male sex, and use of corticosteroids.

Lancet Respir Med 2018



Aspergillus tracheobronchitis

Chest CT demonstrated peribronchial 
infiltrates. 

The main diagnostic clue for airway-
invasive Aspergillus tracheobronchitis is 
epithelial plaques, pseudomembranes 
or ulcers that can be visualized via 
bronchoscopy, as radiological features 
may be subtle.



Haematoxylin and 
eosin staining of a 
biopsied specimen at 
100 ×magnification, 
revealing invasion of 
submucosa by fungal 
hyphae, type 
Aspergillus, and dense 
infiltration with 
neutrophils



Use of corticosteroids

• Corticosteroids should not be given to infuenza patients as their 
use may be associated with increased risk of IAPA.

• Half of the physicians are not aware of IAPA.
• Whenever the use of corticosteroids is unavoidable, more efforts 

(bronchoscopy with GM detection in BAL fluid or serum β-D-
glucan test) should be made to exclude or diagnose IAPA.

SCCM and ESICM 2017, Intensive Care Med 44:474–477



Intensive Care Med (2020) 46:1524–1535



Proposed case definition for IAPA in ICU patients

Intensive Care Med (2020) 46:1524–1535



Flowchart of probable IAPA classification





• Influenza causes significant morbidity 
and mortality in the general population 
and contributes to some acute asthma 
exacerbations.

• A systematic review suggested that 
influenza vaccination reduce the risk of 
asthma exacerbations.



Thanks For Your 
Attention
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