
Abstract 
 

The reported cases of scarlet fever increased dramatically since 2000, with a 
peak in 2002. The number of cases dropped in 2003 because of the emergence of 
SARS outbreak in March 2003. In 2004, the number of cases remained at the 
level of 2003, but the number of cases doubled again in 2005. The epi-curve of 
scarlet fever from 1997 to 2005 in Central Taiwan is similar to that in the whole 
island. The number of cases in 2002 in Central Taiwan was four times to that in 
1999. In this study, we analyzed the Streptococcus pyogenes isolates from scarlet 
fever patients collected from 2000-2005 in Central Taiwan using pulsed-field gel 
electrophoresis (PFGE) and emm sequencing methods to investigate the cause of 
the increase of scarlet fever in the aspect of pathogen. The PFGE patterns and 
emm sequences for the isolates were saved in a BioNumerics database, which has 
contained the PFGE patterns and emm sequences data for the isolates collected 
from 1997 to 1999. Therefore, we can analyze the data of the S. pyogenes isolates 
collected from 1997 to 2005. 

Our studies indicated that the dynamic changes in the numbers of several 
genotypic strains were the major factors contributed to the fluctuation of scarlet 
fever cases during 1997-2005. Compared to 1999, the increase of cases in 2000 
was related to the numbers of emm12:SPYS16.0026 and emm12:SPYS16.0013 
and the increase in 2001 was associated with the increase of emm1:SPYS16.0022 
strain. The largest number of cases appeared in 2002 and the increase in cases 
was related to the increase of numbers of emm1:SPYS16.0022, 
emm4:SPYS16.0008 and emm6:SPYS16.0020 strains. In 2005, the number of 
emm12:SPYS16.0013 strain doubled that was the major contributor to the 
increase of cases. Both emm12:SPYS16.0013 and emm4:SPYS16.0006 strains 
were detected in the whole period of 1997-2005, but most of the genotypic strains 
were persistent for only few years. For example, emm12:SPYS16.0026 strain 
emerged for the first time in 1998, reached to the peak in 2000, but was 
infrequently detected since 2003. Similarly, emm1:SPYS16.0022, 
emm4:SPYS16.0008, emm6:SPYS16.0020 reached to the peak in 2002 and then 
decreased dramatically in 2003. The genotyping data provide information for 
understanding the fluctuation of scarlet fever cases between 1997 and 2005. Our 
data also pointed out that some genotypic strains can be persistent for long time, 
but most of the strains just circulate for few years. 
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