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INFEZIONI VIRALI 
RESPIRATORIE

Impatto dei virus 

respiratori come causa di 

infezioni severe in 

pazienti ricoverati in 

terapia intensiva



• The upper respiratory tract:
• is continuously exposed to potential pathogens.
• Nasal cavity, sinuses, pharynx, and larynx
• Infections are fairly common.
• Usually nothing more than an irritation

• The lower respiratory tract:
• Lungs and bronchi
• is essentially a sterile environment
• Infections are more dangerous
• Can be very difficult to treat

Respiratory system



Essentially, it is inflammation of the airways/pulmonary tissue,
due to viral or bacterial infection, below the level of the
larynx.

• Lobar Pneumonia

• Interstitial pneumonia
in which the inflammatory process is confined within the
alveolar walls, peribronchial & interlobular tissues

• Bronchopneumonia
Begins in the terminal bronchioles which become clogged
with mucopurulent exudates to form consolidated patches in
nearby lobules.

Lower respiratory tract infection



ICU admission and severe infections  

Recommended ICU admission if either major 
or at least three minor criteria 

Acute Respiratory Distress Syndrome (ARDS) was defined:
• Acute onset (≤1 week) respiratory failure
• hypoxemia (pO2/FiO2 ratio <300 mmHg while on positive

end-expiratory pressure or noninvasive CPAP ≥5 cmH2O)
• bilateral opacities at chest imaging.

ECMO



Respiratory viruses: How many??

• Influenza virus type A (Flu A)
‐ H1N1, H3N2, H1N1pdm09 (H5N1, H3N2v, H7N9)

• Influenza virus type B (Flu B)
‐ Yamagata-lineage and Victoria-lineage

• Human Respiratory syncytial virus (hRSV)
‐ type A, type B

• human metapneumovirus (hMPV)
‐ type A, type B

• Human parainfluenza viruses (hPIVs)
‐ hPIV1, hPIV2, hPIV3, hPIV4a/b

• Human coronaviruses (hCoV)
‐ OC43, 229E, HKU1, NL63 (SARS, MERS)

• Rhinoviruses (HRVs)
‐ 100 (A+B) and 60 types (C) in the last 15 years

• Enteroviruses (EVs)
‐ more than 120 types (20 in the last 15 years)

• Adenoviruses (AdV) more than 55 types



2003
SARS

2005 – Flu H5N1

2009 – Flu H1N1pdm09

2012
MERS CoV

2013 - H7N9

2016
EV-D68

New emerging or Re-emerging viruses



Diagnosis of respiratory viruses in ICU pts

Clinical diagnosis based upon better defined parameters:
• Symptoms
• Signs
• Imaging

Etiologic diagnosis often disregarded because of:
• Low awareness of the problem; 
• restricted availability of diagnostic assays
• costs
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- Suggestive clinical features combined with a chest radiograph or other imaging technique is
required for the diagnosis of pneumonia.

- It is recommended that “patients with CAP should be investigated for specific pathogens that
would significantly alter standard (empirical) management decisions, when the presence of
such pathogens is suspected on the basis of clinical and epidemiologic clues.”

- Clinical samples:

Pharyngeal swab

Nasal swab

Nasopharyngeal aspirates

Broncho aspirates

Broncoalveolar lavage

URT

LRT

Clinical samples



Molecular Assays - PCR and Real-time PCR

• Molecular technique using a clinical sample
• Extract and amplify nucleic acid (DNA or RNA) of specific 

pathogen
• Qualitative vs Quantitative?
• Singleplex vs Multiplex?
• Rapid response 

Diagnosis of respiratory viruses – gold standard
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Influenza viruses were undetectable in 30-40% of paired URT samples.

LRT vs URT samples



State-of-art on viral pneumonia
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1972-2008 → 2.6 papers/year

2009-2019 → 25.1 papers/year

In the last decade the Introduction of multiplexed
nucleic acid amplification test (NAAT) has lead to
improve the diagnosis of respiratory viruses.



• A total of 133 patients (67.2%) had one or more respiratory pathogens that were identified, and 113 patients
(57.0%) underwent bronchoscopic BAL for etiologic diagnosis.

• 71 (35.9%) had a bacterial infection ,and 72 patients (36.4%) had a viral infection.

• Rhinovirus was the most common identified virus (23.6%), followed by parainfluenza virus (20.8%), human
metapneumovirus (18.1%), influenza virus (16.7%), and RSV (13.9%)





Jain et al, NEJM 2015



Recent past

From January 2010 through June 2012, we enrolled 2638 of
3803 eligible children (69%), 2358 of whom (89%) had
radiographic evidence of pneumonia.



HRV and Pnemuon





RIAResp – Retrospective study

• Collection of Epidemiological data on respiratory viruses circulation among patients
amditted to ICU with a diagnosis of Severe acute respiratory infection.

• Period: 1 Jan 2017 – 30 Dec 2018.

A total of 815 ICU-hospitalized patients with severe
acute respiratory infections were analyzed.
 In 297/815 (36.4%) patients one or more

respiratory viruses were detected, while 518/815
(63.6%) patients resulted negative.

 Flu A and RSV were the most detected viruses
with at least 50% of cumulative positivity.

 HRV was detected in 53 cases (17,8% of the total)
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• Viral infections were present in a large proportion of ICU-admitted patients
with CAP (near 35%).

• In addition to influenza A and RSV, HRVs were shown to account for a
significant number of ICU-infections.

• The introduction of multiplexed nucleic acid amplification test (NAAT) have
improved the detection of HRV/EV and other non-influenza respiratory
viruses leading to its implications in more serious respiratory disorders in
both immunocompetent and immunocompromised patients.

• A more correct sampling collection results in a better diagnosis (LRT vs URT)

• Presence of bacteria and fungi should be investigated.

Conclusions
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