
Aetiology of Hospitalised 

Respiratory Infection 

in New Zealand

David Murdoch

Department of Pathology

University of Otago, Christchurch

New Zealand



Outline

• Determining the microbial causes of 

respiratory infections

• Current understanding of the aetiology of 

hospitalised respiratory tract infection in New 

Zealand



Aetiology of Respiratory Infections

1) Finding the microbial causes of respiratory 

infections can be challenging



Fundamental Issues in Determining the 

Aetiology of Respiratory Infections

a) Specimen collection

• It is not always possible to get a specimen from the site 
of infection

b) Some pathogens are difficult to culture

• e.g. Mycoplasma pneumoniae, Legionella spp., 
rhinoviruses

c) Differentiating innocent bystanders from true 
pathogens

• Some pathogens can also be colonisers 

• Some pathogens may be detected for prolonged periods 
of time



Aetiology of Respiratory Infections

2) Much of existing dogma about the causes of 

respiratory infections is based on old data



• New diagnostics have 

disproportionally improved 

detection of viral 

respiratory pathogens

• A large proportion of 

respiratory infections still 

have no known cause 

despite intensive 

investigation



Aetiology of Respiratory Infections

3) There is increasing evidence of the 

importance of interaction between viruses 

and bacteria



Polymicrobial Infections in 304 

Adults with Community-Acquired 

Pneumonia

• Documented bacterial/viral co-

infections are common





0

5

10

15

20

25

30

35

40

45

50

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Year

C
a
s
e
s
 o

f 
IP

D
 p

e
r 

1
0
0
K

 p
e
r 

y
e
a
r

0

100

200

300

400

500

600

In
fl
u
e
n
z
a
 i
s
o
la

ti
o
n
s
 p

e
r 

1
0
0
K

 p
e
r 

y
e
a
r

IPD rate Influenza rate

Rates of Invasive Pneumococcal Disease and 

Influenza in Christchurch, NZ 1995-2006



Aetiology of Respiratory Infections

4) Most published data on the aetiology of 

respiratory infection is from hospital-based 

studies



Aetiology of Respiratory Infections

5) There is a publication bias towards rich 

countries



Causes of Pneumonia in Children from 

Developing Countries



Causes of Pneumonia in Children from 

Developed Countries
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Causes of Hospitalised Pneumonia in 

Adults from Developed Countries
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Causes of Community-Acquired 

Pneumonia in Adults (New Zealand)

Unknown cause = 29%



Viral Pneumonia in Adults



Causes of Community-Acquired 

Pneumonia in Children (Finland)

“Unknown cause” = 10%



Other Respiratory Tract Infections

• Pertussis

– High hospitalisation rates in New Zealand

– Small proportion of adults with pneumonia have 
evidence of recent pertussis

• Bronchiolitis

– RSV, human metapneumovirus, bocavirus, others

• Pulmonary tuberculosis

• Immunocompromised host

– Pneumocystis pneumonia



What About the “Unknown” Section 

of the Aetiology Pie?

• Most likely this is mainly comprised of known 

pathogens that have not been detected

• Novel pathogens likely to play a small role



Summary

• Determining the causes of respiratory infections is 
challenging

• Recent improvements in diagnostics have 
emphasised the importance of viruses and 
viral/bacterial coinfection

• Pneumococcus remains an important respiratory 
pathogen

• Conjugate vaccines against H. influenzae type b and 
pneumococcus have altered the aetiology spectrum 
of pneumonia 


