
Investigating respiratory illness in 

hospitalised adult patients

Dr Sally Roberts

Clinical Head of Microbiology, ADHB



Introduction

• Community-onset RT infection
– Excluded hospital-onset infections and infections in 

immunocompromised hosts

• Likely pathogens
– More than 20 commonly detected bacterial and viral 

causes of infection

• Why bother?

• Diagnostic approach

• Preferred specimens
– “Making a silk purse out of a sow’s ear”

• Future directions



Why diagnose respiratory 

pathogens?

• Early diagnosis of the aetiological agents 

enables effective antimicrobial therapy

– Antibiotics or antivirals

• Allows for the implementation of measures to 

prevent infection transmission

• Co-infections may cause more severe disease

• Important in immunocompromised patients

• Role in surveillance and vaccination strategies

Templeton K. Why diagnose respiratory viral pathogens? J Clin Virol 2007; 40 (Suppl 1): S2-4



Admission

Emergency 

Department

Ward/ICU

Pleural aspirate 

or specimen 

obtained at 

bronchoscopy

Diagnostic tests (based on clinical context)
•Blood cultures

•Sputum culture

•Legionella culture (not routine)

•Legionella UAT

•Pneumococcal UAT

•Serology

•Viral

-Influenza A/B Binax

-Immunofluorescence on NPA

- (+/- Respiratory viral PCR)

•Direct smear for AFB

•Mycobacterial culture

Diagnostic approach



Rapid Diagnostic Tests

• Antibody-based

– DFA or Indirect FA

• Influenza vs multiple 

viruses

• Sens 50 to 80% (culture)

• Antigen-based

– Binax S. pneumoniae

• Sens 50-80%

• Spp 90%

• Carriage vs infection

– Legionella pneumophila 
serogp 1 (Binax, SA 
Scientific, Biotest)

• Sens 60-70% for Pontiac 

Fever subtype and up to 

90% for sporadic cases

• Spp 99 -99.9%

– Influenza



Respiratory virus PCR

• Respiratory panel real-
time PCR

• Adenovirus

• RSV A & B

• PIF 1 – 3

• hMPV

• Rhinovirus

• Other respiratory viruses
• Coronavirus 229, NL63, 

OC43

• Human bocavirus

• Other viruses as clinically 

warranted

LightCycler 480



Preferred clinical specimens

• Expectorated sputum

– Subject to oropharyngeal 
contamination

– Influenced by prior antibiotic use

• More invasive methods

– Transtracheal aspiration, 
transthoracic aspiration or 
bronchoscopy (BW or BAL)

• Nasopharyngeal swab or aspirate

– Viral pathogens

– Pathogen versus coloniser for 
bacteria?

– Yield from sputum vs nose or 
throat swabs (Falsey JCM 2012 50 (1))



Bacteria Viruses
Direct detection from clinical 

specimens:

• Stained films

• Antigen detection

Gram stain

Urinary antigens

Direct fluorescent 

antibody stains

Antigen detection on 

respiratory specimens

Culture Blood cultures

•30% for S. pneumo

Respiratory 

secretions, LRT>URT

Respiratory 

secretions, URT>LRT

(cell culture)

Serology Atypical bacterial 

pathogens

Viral pathogens

Molecular methods PCR PCR-single target, 

matrix or multiplex 

PCR

Yield Depends on pathogen 

and specimen

PCR>culture>DFA



Newer tests and aetiology

• With conventional 
methods <20% of cases 
of CAP have an 
aetiology determined

• Adding PCR for both 
bacterial and viral 
pathogens results in an 
increased yield ≈ 67%

– S. pneumoniae 
leading cause

– Mixed infections are 
common

Johansson CID 2010;50: 202-9



Emerging Technologies

• Multiplex PCR

– Can detect or quantify multiply respiratory pathogens in a single 
test

Caliendo CID 2011:52 (Suppl4); S326-30



Emerging Technologies

• Potential for high-

throughput or rapid 

POC testing

• Expensive

• Need to determine if 

cost –effective and 

improve patient 

outcomes



Conclusions

• Diagnostic testing has evolved over the 
last 10 years

– Rapid POC

– Newer multiplex PCR strategies

• “in-house” and commercial platforms

– Cost effectiveness and improvement in 

patient outcome is yet to be determined.


