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introduction

• Respiratory viral infections (RVIs) due to rhinoviruses, influenza, human 
metapneumovirus (hMPV) commonly cause mild illness in immunocompetent
children and adults.

• RVIs rarely cause significant morbidity or mortality.
– Complications are more common in the very young, very old, and those with underlying 

lung diseases.
• RVIs increasingly recognized as pathogens in haematopoietic stem cell 

transplants (HSCT) and solid organ transplants (SOTs) patients.
• Clinical microbiology laboratory is under increasing pressure to urgently test 

respiratory specimens for RVI’s and interpret the results, particularly in 
immunocompromised patient groups.

• This can be problematic where the role and management of these viruses in 
causing serious disease is still being elucidated. 
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human rhinovirus
• Properties (Picornaviridae)

– +ssRNA, 7-8 kb
– Virion acts as mRNA, transcribed as a polyprotein

and cleaved progressively to yield S & NS proteins
– Acid-labile (ph<5)
– 3 species: A, B, C
– Rhinoviruses serotypes1-100

• Epidemiology
– Year-round infection
– Peaks in autumn & spring
– 3-4 serotypes circulate simultaneously

• Pathogenesis
– Predilection to replicate @ 33oC
– Acquired immunity type specific and correlates with 

locally synthesized IgA antibodies
• Clinical Features

– “common cold”
– ↑ recognition in LRTI & wheezing/asthma

• Diagnosis • Treatment
– EIA, PCR, culture - ? Pleconaril

Rhinovirus 14

Presenter
Presentation Notes
Rhinoviruses and Coronavirus
Most common viruses associated with “colds”
Usually a mild disease not associated with pneumonia
Clinical symptoms are limited to rhinorrhea, pharyngitis, cough and low grade fever
Complications may include sinusitis and otitis media
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• Commonest  pathogen affecting mankind
• First isolated in 1950s 
• Commonest “cold” virus in the first years of life
• Initially considered a mild nuisance rather than a true disease
• Cause 50% of respiratory tract infections (RTIs)
• Complications include:

– Otitis media
– Sinusitis
– Exacerbations of asthma
– Pneumonia in immunocompetent & immunocompromised

• RT-PCR has increased identification in RTIs
• Greater appreciation of role of HRV in Upper & Lower RTIs

8/21/2012 4

human rhinoviruses [HRV] 



VIM August 2012

HRV-pneumonia 
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•From September 1, 2003-August 31, 2005, tested hospitalized patients with acute lower 
respiratory illness and outpatient controls without fever or respiratory symptoms for HRVs with 
polymerase chain reaction and molecularly-typed select HRVs. 
•Compared HRV detection among hospitalized patients and controls and estimated enrollment
adjusted incidence.
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• HRVs were detected in 315 (16%) of 1919 hospitalized patients and 27 (9.6%) of 280 
controls.

• Children had the highest frequency of HRV detections
– Hospitalized: <1 year: 29%, 1-4 year: 29%, ≥ 65 years: 9%; 
– Controls: <1 year: 24%, 1-4 year: 14%, ≥ 65 years: 2.8%).

• Enrollment adjusted hospitalized HRV detection rates were highest among persons aged <1 
year (1038/100,000 persons/year), 1-4 years (457), and ≥ 65 years (71).

• All three HRV species were identified
– HRV-A was the most common species in most age groups including children aged <1 

year (61%) and all adult age groups.
– HRV-C was the most common species in the 1-4 year (51%) and 5-19 year age groups 

(54%).
• Compared to controls,

– hospitalized adults (≥ 19 years) and children were more likely to have HRV OR]: 4.8, and
– hospitalized children were more likely to have HRV-A (OR 1.7) or HVR-C (OR 2.7)

HRV-pneumonia 
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HRV-adult bone marrow transplants

• Outcomes for 22 myelosuppressed adult BMT recipients with HRV who were hospitalized.
• 15 patients (68%), illnesses remained confined to the upper respiratory tract.
• 7 patients (32%) developed fatal pneumonia.

• profound respiratory failure at mean of 12 days (range, 3-21 days) after the onset of 
symptoms.

• In 6 of 7 cases, HRV was isolated before death from a BAL or ETA.
• 5 patients underwent autopsies,

• 1 revealed disseminated aspergillosis
• 4 revealed interstitial pneumonitis and/or ARDS and no other organisms.
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HRV-paediatric bone marrow transplants
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HRV-not so innocent
• Focused on the first 28 d after transplantation in pediatric HSCT recipients
• 176 pediatric HSCT recipients,

– 84 with respiratory symptoms within 1 yr after HSCT were tested by viral culture or 
multiplex PCR.

• Within 28 d after HSCT, 9 patients were infected with RVs;
– Incidence of a first episode of RV infection within 28 d after HSCT was 5.1%.
– 8 patients recovered without complications.
– 1 patient died of adenovirus (AdV) pneumonia with pulmonary hemorrhage;

• Mortality rate of RV infection within 28 d after HSCT was 0.57%. 
• In the 9 patients with RV infection, 5 different types of RV were identified, either alone or with 

another RV.
– HCV
– HRV 
– RSV combined with CoV;
– AdV combined HRV; 
– PIV. 
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HRV-lung transplants
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Am J Respir Crit Care Med  Vol 174, pp 1392-1399, 2006

•The incidence of chronic  HRV and potential clinical impact was assessed prospectively in a cohort 
of 68 lung transplant recipients during 19 mo by screening of bronchoalveolar lavages.
•Describe 3 lung transplant recipients with graft dysfunctions in whom HRV was identified in upper 
and lower respiratory specimens over a 12-mo period.
•The persistence of a unique strain in each case was confirmed by sequence analysis of the 5'NCR 
and VP1 gene.
•In the index case, HRV was detected in the lower respiratory parenchyma.
•In the cohort of lung transplant recipients, rhinoviral infections were documented in bronchoalveolar
lavage specimens of 10 recipients, and 2 presented with a persistent infection
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HRV-cystic fibrosis
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HRV-not so innocentHRV-lung transplantsHRV-cystic fibrosis
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J Clin Virol. 2009 Sep;46(1):85-9. Epub 2009 Jul 5.

HRV type C-asthma
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HRV-C & asthma
• A prospective population-based surveillance in 2 US counties among children 

<5 yoa hospitalized with acute RTI or fever from Oct 2001-Sept 2003.
• Nasal/throat swabs were obtained and tested for HRVs, as determined by 

means of RT-PCR & characterized by partial sequencing.
• 1052 children enrolled and tested during 2 yrs.

– 167 (16%) had HRVs detected.
– 147 samples successfully sequenced,
– 77 HRV-Cs, 64 HRV-As, 6 HRV-Bs.

• Children with HRV-Cs significantly more likely than HRV-A to have underlying 
high-risk conditions, such as asthma (42% vs 23%, P=0.023) and to have had 
a discharge diagnosis of asthma (55% vs 36%, P=0.022).

• HRV-C detected in 7% of children hospitalized for fever or respiratory 
conditions and constituted almost 50% of all HRV-associated hospitalizations.

• Suggests this novel group causes a substantial burden of pediatric disease.
8/21/2012 14
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influenza
• Properties 

– Belong to family Orthomyxoviridae
– 3 genera A,B,C
– -ssRNA, 13.6 kb, 8 segments

• Epidemiology
– Antigenic “drift” & “shift”
– Seasonality
– B less pathogenic

• Pathogenesis
– Transcription/replication in  cell nucleus
– Incubation 1-4 days
– Large no. of virions shed

Presenter
Presentation Notes
Cause of major epidemics throughout history
Viral isolates can change annually due to antigenic drift or antigenic shift
Birds and pigs may contribute to these antigenic changes
Clinical features
Rapid onset of fever, chills, myalgia, headache, and cough
Pathology
Causes necrosis and desquamation of the ciliated epithelium and induces inflammatory response
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Influenza
• Clinical Features

– Abrupt onset of fever, sore 
throat, cough, myalgia, 
headache, malaise.

– Duration 3-7 days
– Complications vary with age: 

croup, pneumonia, OM
– Increaed risk;

• Prexisitng heart/lung/renal/CNS 
diseases

• Pregnancy
• Immunosuppression

– 20 bacterial pathogens: S. 
aureus, S. pneumoniae, H. 
influenzae.
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influenza hospitalisations
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influenza A/H1N1/California
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influenza ICU admissions
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H1N1 pregnancy
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HMPV clinical features
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HMPV clinical features
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HMPV clinical features
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Brodzinski H& RM Ruddy Pediatric Emergency Care & Volume 25, Number 5, May 2009
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HMPV illness severity
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• Severity score calculated at discharge
• Oxygen therapy

– Martinello RA et al., J Infect Dis 2002;186(6):839-42.
– McIntosh ED et al., Pediatr Infect Dis J 1993;12(10):815-9.

o requiring ventilation : 2
o oxygen therapy        : 1
o no oxygen                : 0

• Intravenous or nasogastric fluids
– Smyth RL et al., Lancet 1999;354(9194):1997-8

o required IV/NG fluids  : 1
o no NG/IV fluids           : 0

• Time until ready for discharge
– Wainwright C et al., N. Engl. J. Med. 2003;349(1):27-35.

o > 5 days       : 2
o < 5 days       : 1
o not admitted : 0

Overall severity score
Severe     : 4-5
Moderate : 2-3
Mild          : 0-1

13 Deaths
5 directly related

41 cases of nosocomial infection
17 cases in Transplant patients

12 Solid
5 BMT

9 families infected
3 children with multiple isolations
Exacerbation of CPD infection

Severity # %
Mild 156 49

Moderate 129 41
Severe 32 10
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Manifestation 
(%)

hMPV + 
(n=25)

RSV + 
(n=25)

95% CI of 
difference

Dyspnea 28 76 -72 to -23

Feeding 
difficulties 36 76 -65 to -15

Hypoxia 47 82 -62 to -7

Illness score 0.38 0.55 -0.2 to –0.03

Asthma hx 16 0 1.6 to 30

O2 administration 36 64 -55 to -1

Antibiotic use 60 12 25 to 71

Hoarse voice* 91 (n=10) 42 (n=11) p=0.01

* Peret T., CDC 2003

HMPV illness severity

van den Hoogen et al., 2003

Presenter
Presentation Notes
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Twenty-two (9%) of 251 episodes of respiratory infection tested positive for hMPV.

Sixteen (73%) of the illnesses occurred in hematopoietic stem-cell transplant 
recipients. Nine patients with hMPV developed LRI; 3 of these patients died.

HMPV in high risk populations
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HMPV in haematologic malignancies
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•89 patients had199 visits for aspirate studies. 

•A viral cause was determined for 62 visits in 47 patients (19 human metapneumovirus, 18 RSV, 13 
parainfluenza, 9 influenza A, 2 adenovirus, and 1 influenza B). 

•A significant percentage of patients with metapneumovirus (63%) and RSV (72%)
developed graft dysfunction, with average declines in FEV1 of 30 6 12.4% and 25.9 6 11.2%, 
respectively.

•In these patients, bronchiolitis obliterans syndrome onset or progression occurred in no patients 
with human metapneumovirus compared with 5 of 13 (38%) patients with RSV at 6 months.

HMPV in high risk populations
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HMPV in lung transplants
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HMPV in lung transplants
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