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LETTER TO THE EDITOR
Necrotizing Fasciitis Caused by Infection with Streptococcus pyogenes
Harboring emm Genotype 11 and Sequence Type 403
Necrotizing fasciitis (NF) is one of themanifestations concerning
severe streptococcal infections. In addition to virulence factors in
Streptococcus pyogenes (group A streptococci, GAS), host cell dam-
age is induced by the immune responses of macrophages to GAS
exposure.1 Analysis of the emm gene coding N-terminal end of
GAS M protein2 and multilocus sequence typing (MLST) based on
nucleotide sequences of internal fragments of seven housekeeping
loci (gki, gtr, murI, mutS, recP, xpt, and yqiL)3 are applied for molec-
ular epidemiology. We report a case of NF caused by infection with
GAS harboring emm11 and sequence type (ST) 403 in an elderly pa-
tient with diabetes mellitus and a previous artificial joint replace-
ment for the left knee.

A 75-year-old female with diabetes mellitus presented with
fever in 2014. She had received an artificial joint replacement
Figure 1 (A) Computed tomography images of the lower limb indicated extension of low-d
tissue as well as the swollen appearance; these findings were compatible with necrotizing fa
pyogenes isolate revealed emm11 and sequence type (ST) 403 having allele profile [gki3-gtr4-
null allele: the internal fragment (434 bp) for MLST and the full-length (1185 bp) could no
strain harboring emm1 (accession number AB738042) and ST28 was used as positive contr
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for the left knee. Physical examination revealed no abnormal
findings including skin abnormality. Biochemical and serologic
tests on admission indicated mild elevation of aspartate amino-
transferase (60 IU/L), alanine aminotransferase (61 IU/L), and C-
reactive protein level (0.53 mg/dL), together with a negative
result for rapid influenza test using a nasal swab. On the 2nd hos-
pitalization day, erythema, swelling, heat, and spontaneous pain
developed in the left lower limb (below the artificial joint), and
intravenous treatment with cefazolin (4 g/day) was started. On
the 3rd hospitalization day, the cutaneous lesions progressed to
blister and fragile conditions. Computed tomography images
(Figure 1A) of the lower limb indicated extension of low density
areas along the fascia and regions with increased density in the
subcutaneous tissue, as well as the swollen appearance: these
ensity areas along the fascia and regions with increased density in the subcutaneous
sciitis. (B) The emm typing and multilocus sequence typing (MLST) for the Streptococcus
murI6-mutS5-recP1-xpt5-yqiL (acetyl-CoA acetyltransferase) 67]. The yqiL67 indicated a
t be amplified using the polymerase chain reaction (PCR) assay in duplicate. MTB0315
ol of S. pyogenes.
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findings were compatible with NF. Since Gram-positive cocci in
chains were detected through blood culture obtained on admis-
sion, antimicrobial treatment was changed to combined adminis-
tration of ampicillin (6 g/day) and clindamycin (1.8 g/day). On
the 4th hospitalization day, she was transferred to another med-
ical center to receive surgical procedures (drainage and debride-
ment) for the NF. The lesions improved, and she was discharged
approximately 1 month later.

GAS grew on a blood agar plate. This isolate was identified as S.
pyogenes based on nucleotide sequences (1427 bp) in 16S rRNA,
which showed 100% similarity to the type strain. Antimicrobial sus-
ceptibility showed the isolate to be susceptible to selected agents.
The emm typing and MLST revealed emm11 and ST403 having the
allele profile (gki3-gtr4-murI6-mutS5-recP1-xpt5-yqiL67). The
yqiL67 indicated a null allele: the internal fragment (434 bp,
Figure 1B) for MLST and the full length (1185 bp) could not be
amplified using polymerase chain reaction assay in duplicate.

Emergence of uncommon emm types among 334 isolates was
reported among adult patients from 1997 through 2008 in South-
ern Taiwan.4 Formerly rare emm types including emm11 emerged
dramatically after 2004. The emm11 was associated with both su-
perficial infections and cellulitis. Molecular characteristics of GAS
skin and soft tissue infections (n ¼ 73) were described from 2005
to 2007 in Taiwan; one of the most prevalent emm types was
emm11 (12.3%).5 Among the macrolide-resistant strains, the most
prevalent clone was emm11/ST403 in 2004 and 2005 in Spain.6

The molecular epidemiology should be monitored for the strepto-
coccal infections in different countries.
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