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To the editor: The preferential binding of influenza virus 
to sialic acid-α2,3-galactose (α2,3 receptor) or sialic 
acid-α2,6-galactose (α2,6 receptors) may determine 
its tropism as α2,3 and α2,6 receptors are dominant on 
lower and upper respiratory cells respectively [1]. The 
recent glycan microarray analysis suggested that the 
haemagglutinin (HA) D222G substitution could cause a 
shift from α2,6 receptors to the mixed α2,3/α2,6 recep-
tors specificity which might increase binding to α2,3 
receptors [2] and contribute to severity of disease. This 
substitution in the HA gene has been reported in sam-
ples of viruses obtained from cases with mild to severe 
illness from around 20 countries, areas and territories 
[3]. A recent study from Norway has evaluated the clini-
cal relevance of this substitution with severe and mild 
cases [4].

In an attempt to understand the relevance of HA D222G 
substitution among pandemic influenza A (H1N1) caus-
ing infections in Hong Kong, HA gene sequences from 
respiratory specimens and virus isolates of severe and 
non-severe cases were examined. Cases were indi-
viduals who had laboratory confirmed pandemic H1N1 
influenza virus by either viral culture or reverse tran-
scription PCR (RT-PCR) of respiratory specimens [5]. 
The severe cases were individuals classified by the 
attending physician as being in a serious or critical 
condition.

From 1 May 2009 to 31 January 2010, 458 respiratory 
samples were examined. Of 219 severe cases, nine 
(4.1%) showed D222G substitution while none of the 
239 non-severe cases showed D222G substitution. Four 
of the nine cases died. The association of D222G with 

Table 
Comparison between severe and non-severe cases of pandemic H1N1 infection with D222G mutationa in the 
haemagglutinin gene, Hong Kong, May 2009-January 2010 (n=458)

Monthb

All cases Severe cases Non-severe cases

pNumber 
tested

Number with 
D222G

% with 
D222G

Number 
tested

Number with 
D222G

% with 
D222G

Number 
tested

Number 
with 

D222G

% with 
D222G

2009
May 14 0 0 0c 0 0 14 0 0 NA
June 17 0 0 0c 0 0 17 0 0 NA
July 57 3 5.3 14 3 21.4 43d 0 0 0.025
August 89 0 0 37 0 0 52 0 0 NA
September 107 2 1.9 57 2 3.5 50 0 0 0.563
October 55 0 0 39 0 0 16 0 0 NA
November 37 2 5.4 19 2 10.5 18 0 0 0.514
December 45 2 4.4 29 2 6.9 16 0 0 0.820

2010
January 37 0 0 24 0 0 13 0 0 NA

Total 458 9 2.0 219 9 4.1 239 0 0 0.002

NA: not applicable; p: p-value of difference of severe and non-severe cases with D222G mutation, calculated by Fisher’s exact test, doubled 
one-sided.

a 	 Amino acid position is D239G when counted from the start codon of the strain of human swine influenza virus type A (subtype H1)
A/California/4/2009, GenBank Accession: FJ966082.

b	 The number of cases in each month was based on the date of specimen collection.
c	 The first severe case was found in July 2009.
d	 This case was found with 222G in culture but 222D in original specimen, it was classified as 222D.
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severe disease was statistically significant (p=0.002, 
Fisher’s exact test, doubled one-sided). Other sub-
stitutions, of D222N (severe cases, n=3; non-severe 
cases, n=1) and D222E (only in non-severe cases, n=4) 
were also found. The first severe case appeared on 6 
July 2009 and D222G substitution was detected in July, 
September, November and December of the same year 
(Table). 

No distinct phylogenetic clusterings of the severe 
cases with D222G substitution have been observed 
(data not shown). To put this in perspective, from July 
2009 to January 2010, the accumulated severe cases 
were 244 while the number of isolates in our labora-
tory was 25,625. Priority of analysis has been given to 
severe cases over non-severe cases, with 90% and 1 % 
of cases analysed respectively.

Influenza is an RNA virus which evolves rapidly, fre-
quently changing surface structures. A recent study at 
the United States (US) Centers for Disease Control and 
Prevention reported 14 cases with D222G substitution 
found only in virus isolates but not in the original clini-
cal specimens [3]. We observed similar finding with 
one non-severe case showing D222G substitution in a 
virus isolate but not in the original clinical specimen, 
however, for the other nine severe cases, we detected 
D222G substitution in both the virus isolate and origi-
nal specimen. Similar to the Norwegian study, we also 
found mixed 222G and 222D in some severe cases [4]. 
Although experiments with ferrets did not support a 
causal link of D222G substitution with virulence [3], 
further study is warranted to elucidate the intriguing 
relationship between D222G substitution and severe 
disease.
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