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Mild



Rapid progression of pneumonia

Postgrad Med J. 2010 Sep;86(1019):515-21



F/37 Filipino, death at day 28 post 
symptom onset despite ECMO;  
Courtesy of Dr. CY Leung

Diffuse alveolar damage Pulmonary vascular thrombosis

Thrombosis in splenic vesselMyocarditis
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Hospitalized patients during the 1st wave
(29 Jun – 28 Oct 2009) 

Postgrad Med J. 2010 Sep;86(1019):515-21



Lack of pre-existing immunity

Mak GC et al. J Med Virol. 2010 Nov;82(11):1809-15.



Structural similarity to 1918 virus

1918 H1N1

Xu R et al, Science. 2010 Apr 16;328(5976):357-60

1934 
Seasonal 
influenza

2007 
Seasonal 
influenza



Science. 2009 Jul;325:481-3



• Prevalence of D222G mutation <1.8% of all 
cases

• 7.1% of fatal cases had the D222G mutation



D225G/ D222G mutation is associated 
with severe disease

J Infect Dis. 2010 May 15;201(10):1517-21.
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D225G mutants in animal model

Exp Biol Med (Maywood). 2010 Aug;235(8):981-8.
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Co-infections in some cases

• S. aureus (CA-MRSA)

• S. pneumoniae

• S. pyogenes

• S. mitis

• Haemophilus influenzae

MMWR Morb Mortal Wkly Rep. 2009 Oct 2;58(38):1071-4.
J Infect. 2009 Nov;59(5):366-70



After symptom onset After oseltamivir

Delayed clearance of virus in 
respiratory tract

Clin Infect Dis. 2010 Mar 15;50(6):850-9.
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Elevated cytokine/ chemokine

Clin Infect Dis. 2010 Mar 15;50(6):850-9. Crit Care. 2009;13(6):R201. 



Persistent elevation of IL-6, IL-10, IL-15

Clin Infect Dis. 2010 Mar 15;50(6):850-9.



Lancet. 2009 Aug 8;374(9688):451-8. 

N Engl J Med. 2010 Jan 7;362(1):27-35.



PLoS One. 2010 Oct 29;5(10):e13757.

Pregnant mice
- more severe 
lung damage

CD4+ T cell Antibody titer

Interstitial bronchitis, epithelial necrosis, 
alveolitis and alveolar edema 



Nat Med. 2011 Feb;17(2):195-9

Deposition of C4d in lung sections



IgG2 deficiency

Gordon CL et al. Clin Infect Dis. 2010 Mar 1;50(5):672-8. 



Clin Vaccine Immunol. 2011 Feb;18(2):305-10

Severe case has lower IgG2 level

Lower IgG2 level independently 
associated with:

•Overall cytokine/chemokine level

•Serum globulin level
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Oseltamivir has limited antiviral 
activity, especially after 5 days

Chest. 2010 Apr;137(4):759-68.



Convalescent plasma treatment

Clin Infect Dis. 2011 Feb;52(4):447-56.

Mortality:

Treatment group: 
20% 

Control group: 
54.8%



Ann Intern Med. 2010 May 18;152(10):687-8.



Henter JI et al. Lancet. 2010 Dec 18;376(9758):2116.



Not all immunotherapy works

• Anti-inflammatory therapy (corticosteroid, 
macrolides, statins) did not prevent 
development of severe disease

Viasus D et al. J Infect. 2011 Feb 2. [Epub ahead of print].
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