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Clinical Significance of Viral Detection in Critically Ill Patients
More Questions Than Answers

In spite of advances in antibiotic drug development, the successive
recommendations on antibiotic therapy, and all the technical
improvements in intensive care support, pneumonia remains a
leading cause of death in the world (1). The mortality rate varies
according to the severity of disease, ranging from less than 5% in
outpatients to more than 30% when patients need to be admitted to
the ICU (2). In addition, recent data showed that, even in patients
with pneumonia who have been appropriately treated, the 30-day
mortality rate is still above 10% (3). This suggests that there is
room for research and improvement assessing the role of additional
interventions or coadjuvant therapy.

Despite routine microbiological testing in severe pneumonia,
microbial diagnosis is obtained only in half of patients admitted to
the hospital, with bacterial agents the most commonly identified
microorganisms (4). However, the emergence of severe acute
respiratory syndrome, avian influenza A virus, Middle East
respiratory syndrome coronavirus, and the 2009 pandemic influenza
pointed out the important role of respiratory viruses, per se, as
causes of severe pneumonia.

In immunocompromised patients, pneumonia is a main cause
of morbidity and mortality. Immunodeficient patients have several
risk factors that contribute to an increased risk for development of
respiratory tract infection. Lung infections in immunocompromised
patients can be caused by a much broader number of pathogens that
include Gram-negative bacilli and Staphylococcus aureus, fungus
such as Aspergillus fumigatus, or viruses. In hematopoietic stem-
cell transplant recipients’ respiratory syncytial virus (RSV), human
metapneumovirus, cytomegalovirus, parainfluenza viruses, and
influenza viruses are well known for their potential to cause fatal
pneumonia.

In this issue of the Journal, Legoff and colleagues (pp. 518–528)
(5) performed a post hoc analysis of a prospective multicenter
cohort study of critically ill hematology patients (6) to assess the
clinical effect of a positive virus polymerase chain reaction test in
nasopharyngeal swabs at ICU admission. The nasal swabs were
performed in 747 patients (447 with acute respiratory failure
[ARF]), in whom 21.3% tested positive (56.4% rhinovirus/enterovirus
and 30.7% influenza/parainfluenza/RSV).

A first observation is that although respiratory viruses were
more frequently detected in patients with ARF (25.3%), 16.3%
of those without ARF tested positive, as well as 14.1% without
any respiratory symptom. In addition, viral distribution was
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also different, with influenza/parainfluenza/RSV more frequently
identified in patients with ARF, but never identified in patients without
respiratory symptoms. Other viruses, such as rhinovirus/enterovirus,
coronavirus, adenovirus, human metapneumovirus, and bocavirus,
were found to be equally distributed in both groups of patients.

Another conclusion was that virus detection was associated with
higher ICU mortality in particular for influenza/parainfluenza/RSV.
But this was only true for patients with ARF, as in patients with no
respiratory symptoms, there was no difference of mortality in ICU
between patients with and without a positive test.

On the one hand, this study confirms that respiratory viral
infections are also frequent among critically ill hematology patients with
ARF, somehow reflecting viruses circulating in the community, but on
the other hand, it clearly shows that viruses were identified in 1 of every
6 critically ill hematology patients without respiratory symptoms.

The availability of these new molecular diagnostic assays,
particularly multiplex reverse transcription polymerase chain
reaction, gave the clinicians the ability to routinely assess the
presence of viruses in patients with pneumonia, increased our
knowledge of the role of viruses in pneumonia and the tools to better
characterize the epidemiology of respiratory viral infections
(Table 1). However, these new data concerning the presence of
virus in the respiratory tract have to be carefully interpreted, as
viral detection does not necessarily mean viral infection, as the viral
detection can correspond to healthy carriers, viral replication
without organ involvement, or true viral infection (7).

It is known that the healthy lung is colonized by multiple
resident bacterial species that migrate to the distal airways
from the oral cavity, the so-called respiratorymicrobiome. Only when
the balance between immigration and elimination mechanisms is
disturbed do the bacteria change from colonizing to infectious,
causing respiratory infection. The same mechanisms could underlie
the presence of viruses in the upper respiratory tract.

In addition, viral-bacterial coinfections in pneumonia are
frequent. In a recent study, about 16% of patients with influenza
had bacterial coinfection. The most frequent association was with
Streptococcus pneumoniae, and the likelihood of coinfection increased
with age, the presence of HIV infection, and immunosuppressive
medication, and was also identified as an independent risk factor for
ICU and hospital mortality (8).

In conclusion, undoubtedly, viruses are associated with several
respiratory tract infections; namely, severe pneumonia. The authors’
findings in hematology critically ill patients confirmed previous
studies, but in addition, they showed that viruses are also present in
patients without ARF, as well as without any respiratory symptom.

The present study raises several yet-unanswered questions, in
particular, What is the “normal” virome, as well as its clinical
implications? And in the event of a patient with ARF with a
positive viral test, what to do in the absence of any specific antiviral
drug? Hopefully, this enhanced knowledge concerning the role of
viruses in the respiratory tract and prevalence of respiratory viruses
in severe respiratory infections can lead to improved management
of pneumonia in the future. n
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Pedro Póvoa, M.D., Ph.D.
Polyvalent Intensive Care Unit
Hospital de São Francisco Xavier
Lisbon, Portugal

NOVA Medical School
New University of Lisbon
Lisbon, Portugal

and

Center for Clinical Epidemiology and Research Unit of Clinical Epidemiology
Odense University Hospital
Odense, Denmark

Luı́s Coelho, M.D.
Polyvalent Intensive Care Unit
Hospital de São Francisco Xavier
Lisbon, Portugal

and

NOVA Medical School
New University of Lisbon
Lisbon, Portugal

ORCID IDs: 0000-0002-7069-7304 (P.P.); 0000-0003-0701-3624 (L.C.).

References

1. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al.
Global and regional mortality from 235 causes of death for 20 age
groups in 1990 and 2010: a systematic analysis for the Global Burden
of Disease Study 2010. Lancet 2012;380:2095–2128.
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Table 1. Prevalence of Viruses Identified in Pneumonia

Choi et al. (9) Holter et al. (10) Jain et al. (11) Shorr et al. (12) Legoff et al. (5)

Number of subjects 198 267 2259 364 747
Influenza 6.1% 15% 4.0% 3.3% 2.7%
Respiratory syncytial virus 5.1% 3% 2.0% 3.0% 2.4%
Parainfluenza virus 7.6% 3% 2.0% 1.9% 1.6%
Human metapneumovirus 6.6% 3% 2.8% 2.2% 0.5%
Rhinovirus 8.6% 12% 8.6% 5.5% 12.3%
Coronavirus 2.0% NA 2.4% NA 2.9%

Definition of abbreviation: NA = not available.
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