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TO THE EDITOR 
 
Influenza is an infectious disease caused by a constantly varying RNA virus. Influenza 
A virus is a naturally occurring infection in different animals including humans, pigs, 
horses, sea mammals, mustelids and birds (1). Capua and Alexander reviewed the sud-
den emergence of different strains of influenza A virus transmissible to humans, termed 
antigenic shift, which had occurred on four occasions, 1918 (H1N1), 1957 (H2N2), 
1968 (H3N2) and 1977 (H1N1), each time resulting in a pandemic (1). In 1997, a new 
potentially devastating influenza pandemic occurred in Hong Kong, 18 cases of influ-
enza (bird flu) caused by a novel H5N1 (chicken) influenza virus resulted in death of six 
individuals (2). Webster noted that separation of aquatic birds from domestic poultry in 
Hong Kong after the H5N1 bird flu incident could influence the interspecies transmis-
sion of influenza viruses (3). 
In the year 2004, H5N1 infection reemerged in Southeast Asia. Thailand and Vietnam 
are the two countries endemically hit by this infection. Since January 2004, the bird flu 
has been detected in some poultry farms and the Thai and Vietnam governments have 
launched several attempts to control the infection (1, 4). During the outbreak, there were 
some reports of human infection causing severe disease with high mortality rate re-
ported from Vietnam and Thailand (1, 4). Most infected patients developed progressive 
pneumonia with progressing and acute respiratory distress syndrome (ARDS) and died 
subsequently (1, 4). 
Some hematologic abnormalities were noted in patients with bird flu, the main one of 
which was lymphopenia with decreased lymphocyte neutrophil ratio (5). Anemia was 
also observed in this infection (6). However, the immunohematological aspect of this 
viral infection has not been well documented. Here, we performed this mini-study in 
order to document the impact of bird flu infection on CD4+/CD8+ ratio, a marker of 
immune depletion, as reported for patients in Thailand and Vietnam. We hypothesized 
that the change in CD4+ and CD8+ cell counts in patients infected with H5N1 strain 
might be similar to general influenza infection (7). 
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This study was designed as a descriptive retrospective analysis. A literature review on 
papers concerning human bird flu in Thailand was performed. The author performed the 
literature review on human bird flu infection reported in Thailand from database of the 
published works cited in the Index Medicus and Science Citation Index using key words 
“bird flu”, “avian flu”, “avian influenza” as well as “H5N1”. The author also reviewed 
the published works in all 256 local Thai journals, which is not included in the interna-
tional citation index, for the report of human bird flu infection using similar key words. 
The reports that contained no complete data on CD4+ and CD8+ counts were excluded 
for further analysis. Of CD4+ to CD8+ ratios in all reports were summarized. All the sta-
tistical analyses in this study were made using SPSS 7.0 for Windows Program.  
According to this report , there were 7 reports, covering 22 Thai and Vietnamese 
patients with a documented diagnosis of bird flu (80– 13). Five out of  22 cases had 
complete data on CD4+ count, which were recruited for further analysis. The reported 
CD4+/CD8+ ratios ranged from 0.59 to 1.08 with a mean value equal to 0.75 + 0.20 
(median = 0.71). 
Bird flu or avian flu, caused by H5N1 strain of influenza virus, is a new emerging 
infectious disease. Worldwide, there is an outbreak of avian flu affecting the poultry 
industry since 1997. Increased number of scientific data available on the molecular 
aspects and pathogenicity of influenza virus has generated concerns, particularly for 
legislative purposes and international trading (1). Kida reported that recent out-
breaks of highly pathogenic avian influenza in chicken and ducks that occurred in 9 
Asian countries, give us an alarm to realize that bird flu is not restricted to borders 
and also raised great concern towards human health as well as agricultural products 
(4). Kida also noted that H5N1 influenza virus has the ability to jump between spe-
cies by genetic shift, with the possibility to cause severe disease with high mortality 
rates in humans (4). 
Katz et al. concluded that in addition to high mortality rates, highly pathogenic H5N1 
strains exhibit additional features that include rapid and uncontrolled replication in 
lungs of infected mice, dissemination and replication of virus in various organs, and de-
pletion of peripheral blood leukocytes (13). As to leukocyte abnormality in bird flu in-
fection, Tran et al. reported 10 cases of bird flu infection in Vietnam, in whom clinically 
significant lymphopenia was recorded (average lymphocyte count, 700 cells/mL) (14). 
This supports the suppressive effects of H5N1 strain on lymphocyte changes, explained 
by Katz et al (13). 
Role of CD4 lymphocytes in protection against Influenza infection had been noticed 
previously(7). Jameson et al. noted that human CD8+ and CD4+ T lymphocytes are 
capable of recognizing specific epitopes on influenza A virus strains derived from 
avian species, including the H5N1 strains and this could provide partial protection to 
humans against novel influenza A virus strains introduced into humans from other 
species (15). According to our analysis, no decrease in CD4+/CD8+ ratio among 
patients with bird flu was detected, implying that CD4+ helper T cells have probably 
no role in conduction of immune supression in bird flu.This finding is consistent 
with findings of Lewis et al. indicating that the lymphopenia seen in acute influenza 
infection is due to a reduction in both T and B cells without  an alteration in 
CD4:CD8 ratio (16). 
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