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Viral Pathogen Identification in CAP
Con



79 YO Male with Fever, Cough



Prolonged Fever



No Escalation of Antibiotics

2016.12.08 2016.12.13

【검체】 Nasopharynx swab(PCR)

- RESULTS

*Target viruses

---------------------------------------------------------------------------

Viral species                                   Results     Detected viruses

---------------------------------------------------------------------------

Adenovirus (ADV)                                 -

Influenza (Flu) A/B                                -

Parainfluenza virus (PIV) 1/2/3              -

Respiratory syncytial virus (RSV) A/B   +            RSV A

---------------------------------------------------------------------------

**Additionally detectable viruses

---------------------------------------------------------------------------

Viral species                            Results      Detected vireses

---------------------------------------------------------------------------

Metapneumovirus (MPV)              -

Rhinovirus                                      -

Coronavirus 229E/OC43/NL63      -

Bocavirus -

---------------------------------------------------------------------------



Pro and Con Between Comrade



25 YO Military Trainee

2017.03.13 2017.03.16



Progression of Respiratory Failure



Usual Course of CAP



Detected Respiratory Virus

=========================================

【검사명】Gram Stain and Culture, Bacteria [BL4020]  

【구분】응급

【처방일】2017-03-16 【접수일】2017-03-16 22:31 

【검사일】2017-03-16 22:31 【보고일】2017-03-20 

=========================================

**** 【최종보고】 ****

【검체】 Sputum

▣결론및진단

Gram positive cocci    :  6 ~ 30 /HPF

Gram negative cocci    :  1 ~ 5  /HPF

WBC              :  10 ~ 25 /LPF

Epithelial cell  :  10 ~ 25 /LPF

2017-03-18 13:14:43

Throat normal flora.

=========================================

【검사명】Respiratory virus panel, detection 

(adenovirus, influenza, parainfluenza, RSV) [Real-time 

PCR] [BG5203]  【구분】응급

【처방일】2017-03-16 【접수일】2017-03-16 22:35 

【검사일】2017-03-16 22:35 【보고일】2017-03-20 

=========================================

**** 【최종보고】 ****

【검체】 Nasopharynx swab(PCR

▣결론및진단

*Target viruses

---------------------------------------------------------------------------

Viral species                                   Results     Detected viruses

---------------------------------------------------------------------------

Adenovirus (ADV)                               +          ADENO

Influenza (Flu) A/B                               -

Parainfluenza virus (PIV) 1/2/3             -

Respiratory syncytial virus (RSV) A/B  -

---------------------------------------------------------------------------



Cost of Respiratory Virus Panel in Korea



High Isolation Rate of Adenovirus
Korean Military Recruits with ARD

Eur J Clin Microbiol Infect Dis 2007;26:481



Inability to Obtain Specimens from Infection Site

• Specimen from the upper and lower airway

– Nasopharyngeal aspirates or washes

– Swabs from the nasopharynx, nose, or throat

– Combined nasopharygeal and throat swabs

– Expectorated and induced sputum

– Tracheal aspirates 

– Bronchoalveolar lavage

– Lung puncture

Lancet 2011; 377: 1264

▶Microbial etiology ?

: detection of known pathogens in good-quality specimens collected 

directly from the site of infection



Difficulties Establishing Pneumonia Causation

Cause of pneumonia Co-incidental findings following URI

79 YO Male with Rhinoviorus 25 YO Male with Adenovirus



Major Challenge 
Uncertainty in Causality

• All the major viruses that cause pneumonia are more usually associated 

with nonpneumonic respiratory illnesses (URIs)

Ex. Typically experience >4 URIs annually

► Typically detected for at least 7 days during illness

►May test positive for a respiratory virus for at least 1 month of every year

May be causal (either directly or by leading to secondary bacterial pneumonia)

May be incidental

J Clin Microbiol 2009; 47: 3405



Virus Detection in Asymptomatic Subjects



Virus Detection in Asymptomatic Subjects
Adults Only Data

Author, year n

Age, 

years

Chronic

condition

Methods Viral findings, %

Cu Ag Se1 HRV EV Picorna RSV PIV Flu AdV CoV >1 viruses1

Falsey 2006 112 >40 COPD X 2 (2%)

Russell 2006 254 adults No X X X 4 (2%)

Falsey 2005 608 adults No X 5 (%)

Echavarria 2003 42 adults No X 0 (0%)

Graat 2003 91 >60 No X 0 (0%) 0 (0%) 0 (0%)

Author, year n Age,

years

Chronic 

condition

Viral findings, n (%)

No Pulm HRV EV Picorna RSV PIV Flu AdV CoV HMPV HBoV >1 viruses

Falsey 2006 112 >40 X 3 (3%)

Russell 2006 254 adults 4 (2%)

Falsey 2006 158 19-87 X 1 (1%) 0 (0%)

Jartti 2004 79 0.3-14 X 6 (8%) 7 (9%)

Williams 2004 86 >60 1 (1%)

Borg 2003 46 elderly X 13 (28%)

Falsey 2003 146 adults X 8 (5%)

Echavarria 2003 42 adults X 0 (0%)

Graat 2003 91 >60 X 2 (2%) 0 (0%) 2 (2%) 0 (0%) 2 (2%) 4 (4%)

Seemungal 2001 68 68 X 5 (7%) 1 (1%) 4 (6%) 10 (15%)

Johnston 1993 53 adults X 2 (3%)

Using PCR Diagnostics

Using Conventional Diagnostics

Pediatr Infect Dis J 2008;27:1103



Analytical Sensitivity vs. Clinical Sensitivity
Nucleic Acid Amplification Tests (NAATs)

• Analytical sensitivity is frequently confused with clinical (diagnostic) 

sensitivity

– Analytical sensitivity (lower limit of detection) 

• Smallest amount of target that can be accurately detected by the assay

– Clinical sensitivity: comparing with a “gold standard” test

• Proportion of true-positive patient samples that are correctly identified by the assay

– High analytical sensitivity does not guarantee high clinical sensitivity

▶So sensitive assay detects asymptomatic infection may lead to difficulties in 

attributing etiology to a pathogen.

▶Most studies of viral pneumonia have not used control groups and have not 

questioned the implication that a positive test from a nasopharyngeal specimen 

indicates causation.
J Clin Microbiol 2009; 47: 3405



Respiratory Virus Detection
Comparing Asymptomatic Controls with CAP Patients (EPIC)

J Infect Dis 2016;213:584



Respiratory Virus Detection
Calculating Attributable Fraction (AF)

J Infect Dis 2016;213:584

▶ Detections of influenza, RSV, and hMPV among patients with CAP of all ages probably indicate an 

etiologic role, whereas detections of PIV, CoV, rhinovirus, and adenovirus, especially in children, 

require further scrutiny.



Clinical Relevance of Virus in CAP
Ongoing Systematic Review



Antiviral Treatment and Prevention

Lancet 2011; 377: 1264



Oseltamivir Treatment for Influenza
Meta-analysis of Randomized Controlled Trials

Lancet 2015; 385: 1729



Oseltamivir for Prevention of LRTI, Hospitalization
Meta-analysis of Randomized Controlled Trials

Lancet 2015; 385: 1729

Data on radiologically confirmed pneumonia were not available !!



Impact of NIs on Influenza H1N1 Pneumonia
Individual Participant Data Meta-analysis, PRIDE Study

Influenza Other Respir Viruses 2016;10(3):192



Viral Pathogen Identification in CAP: Con
Summary

 Problems on the diagnosis of viral pneumonia

– Inability to obtain specimens from the site of infection

– Difficulties establishing pneumonia causation

 Uncertain clinical relevance of respiratory viruses in CAP

– Virus detection in asymptomatic subjects

– May be a bystander, but not pathogenic

 Extremely limited treatment options

– Limited data on neuraminidase inhibitors even in influenza related pneumonia

– Need a lot of time to use new antiviral agents in clinics

▶ Don’t agree that viral identification tests should be conducted 

in non-selected patients with community-acquired pneumonia


