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SCCmec Typing 
in Methicillin-

Resistant 
Staphylococcus 

aureus Strains of 
Animal Origin 

To the Editor: Van Loo et al. de-
scribed the presence of staphylococcal 
cassette chromosome mec (SCCmec) 
type III in some methicillin-resistant 
Staphylococcus aureus sequence type 
(ST) 398 isolates related to pig farm-
ing (1). SCCmec types are based on 
the allotype of ccr genes and the mec 
gene complex. Class A mec has in-
tact mecI/R regulator genes. Type III 
SCCmec has type 3 ccr genes and 
class A mec complex, whereas type 
V SCCmec contains ccrC and class C 
mec (2,3). The authors typed SCCmec 
of the isolates by the method of Zhang 
et al. (4), in which type III is defi ned 
by amplifi cation of a 280-bp fragment 
located in the junkyard region. This 
fragment is found in SCCmer that is 
associated with SCCmec type III.

We have typed SCCmec of the 
same 4 isolates that were reported to 
be SCCmec type III positive by using 
the primer sets defi ned by Ito et al. 
(2,3) and Lim et al. (5) for ccr types 
1–3 and ccrC and 4 additional primers 
developed at our institute (Table) in 
single PCRs. All ST398 isolates were 
PCR negative when primers specifi c 
for SCCmec type III were used, but 
PCR positive with the ccrC-specifi c 
primers. DNA sequencing confi rmed 

the product as ccrC. Further, the iso-
lates did not have a class A mec com-
plex, a requisite for SCCmec type 
III, because a mecI-specifi c PCR was 
negative for these isolates. In addi-
tion, Southern hybridizations with 
digoxigenin-dUTP–labeled PCR frag-
ments obtained with our primer pair 
specifi c for ccr3 and primers for ccrC 
(3) showed no hybridization with the 
ccrA/B3 probe (except for the positive 
control). All of the ST398 isolates hy-
bridized with the ccrC-specifi c probe. 

We conclude that on the basis of 
generally accepted defi nitions SCCmec 
type V is present in these ST398 pig-
farming–related isolates, not SCCmec 
type III. Therefore, researchers should 
be aware that some typing methods 
may lead to inadequate results.

This research was supported by the 
Department of Medical Microbiology, 
University Medical Center, Utrecht, the 
Netherlands.

 Marc D. Jansen, Adrienne T.A. 
Box, and Ad C. Fluit 

Author affi liation: University Medical Center 
Utrecht, Utrecht, the Netherlands

DOI: 10.3201/eid1501.071647

References

  1.  van Loo I, Huijsdens X, Tiemersma E, 
de Neeling A, van de Sande-Bruinsma N, 
Beaujean D, et al. Emergence of methicil-
lin-resistant Staphylococcus aureus of ani-
mal origin in humans. Emerg Infect Dis. 
2007;13:1834–9.

  2.  Ito T, Katayama Y, Asada K, Mori N, 
Tsutsumimoto K, Tiensasitorn C, et al. 
Structural comparison of three types of 
staphylococcal cassette chromosome 
mec integrated in the chromosome in 
methicillin-resistant Staphylococcus au-
reus. Antimicrob Agents Chemother. 
2001;45:1323–36 [erratum in Antimicrob 
Agents Chemother, 2001;45:3677]. DOI: 
10.1128/AAC.45.5.1323-1336.2001

  3.  Ito T, Ma XX, Takeuchi F, Okuma K, 
Yuzawa H, Hiramatsu K. Novel type V 
staphylococcal cassette chromosome mec 
driven by a novel cassette chromosome 
recombinase, ccrC. Antimicrob Agents 
Chemother. 2004;48:2637–51. DOI: 
10.1128/AAC.48.7.2637-2651.2004

  4.  Zhang K, McClure JA, Elsayed S, Louie 
T, Conly JM. Novel multiplex PCR as-
say for characterization and concomi-
tant subtyping of staphylococcal cassette 
chromosome mec types I to V in methi-
cillin-resistant Staphylococcus aureus. J 
Clin Microbiol. 2005;43:5026–33. DOI: 
10.1128/JCM.43.10.5026-5033.2005

  5.  Lim TT, Chong FN, O’Brien FG, Grubb 
WB. Are all community methicillin-
resistant Staphylococcus aureus re-
lated? A comparison of their mec re-
gions. Pathology. 2003;35:336–43. DOI:
.1080/0031302031000150498

Address for correspondence: Ad C. Fluit, 
Department of Medical Microbiology, Rm 
G04.614, University Medical Center Utrecht, PO 
Box 85500, Utrecht 3508 GA, the Netherlands; 
email: a.c.fl uit@umcutrecht.nl

In Response: We thank Jansen et 
al. for their comments about the SC-
Cmec types of sequence type (ST) 398 
methicillin-resistant Staphylococcus 
aureus (MRSA) isolates (1). For SC-
Cmec typing of MRSA, several differ-
ent PCR methods have been published. 
We originally chose the SCCmec PCR 
developed by Zhang et al. (2) because 
at that time it was the method of choice 
in many published papers. Fluit et al. 
questioned whether the SCCmec type 
III isolates were correctly typed (1). To 
prove that the results of typing these 
4 isolates were incorrect, these re-
searchers performed several different 
SCCmec PCRs, including a PCR with 
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Table. Primers used to type SCCmec of MRSA ST398 isolates* 
Genes     Primer name Primer sequence (5   3 ) 
ccrA/B1      ccr1B-for CTT TCA CGA TAG ACA CAG 
              ccr1B-rev TAA AAG AAG TTC ATA GCC GTT AAA TTG G 
ccrA/B2       ccr2B-for GCA TTC ATC ATC AAT CAA AAT G 
             ccr2B-rev CTA TAA CCT TCT GTG CTT TGC A 
ccrA/B3       ccr3B-for TCC GTA ATA AGA AGC AAC TTC AC 
                ccr3B-rev ACT ATA GCC TTC AGT ACT TTG GA 
ccrA/B4      ccr4B-for TGA AGA AGC ACA AGA GCG GC 
             ccr4B-rev CTG CAC CAC ATT TTG GGC AC 
*SCCmec, staphylococcal cassette chromosome mec; MRSA, methicillin-resistant Staphylococcus 
aureus; ST, sequence type. 
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primers they developed themselves. 
In addition, Southern hybridization 
was done. The results showed that 
SCCmec III ST398 MRSA isolates 
should be typed as SCCmec type V. In 
this conclusion we agree with the au-
thors. It seems clear that Zhang’s meth-
od incorrectly identifi ed 4 of the ani-
mal-related ST398 isolates as SCCmec 
type III instead of SCCmec type V. 
Whether all ST398 MRSA are SCCmec 
type IV or V remains unclear. Re-
cently, an article by Nemati et al. was 
published in which ST398 MRSA was 
also typed as SCCmec III (3). How-
ever, in that study the SCCmec typing 
method of Zhang was also used. 

In conclusion, the choice of 
SCCmec typing method is directly re-
lated to obtaining accurate SCCmec 
results for ST398 isolates. To date, al-
most all animal-related ST398 MRSA 
isolates are SCCmec types IV and V.
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School Closure to 
Reduce Infl uenza 

Transmission
To the Editor: Cowling et al. 

reported on the effects of school clo-
sure in Hong Kong, People’s Republic 
of China, during March 2008 in re-
sponse to infl uenza-related deaths of 
children (1). The infl uenza epidemic 
started in January 2008 and peaked in 
late February, but the 2-week school 
closure did not begin until March 12. 
Consequently, the school-based epi-
demic was on the decline by the time 
offi cials closed schools. Other studies 
have suggested that early school clo-
sures can help reduce infl uenza illness 
in the community and among school 
children, especially during a pandemic 
(2–6). However, surveillance systems 
that rely on school absenteeism or 
deaths would likely provide informa-
tion too late during the outbreak for 
school closure to effectively reduce 
infl uenza transmission. 

The Centers for Disease Control 
and Prevention (CDC) has recom-
mended early closure of schools as a 
community mitigation measure in the 
event of a severe pandemic (7). Spe-
cifi cally, CDC recommends rapidly 
initiating activities such as advising 
sick persons to stay home, dismissing 
children from schools, closing child-
care facilities, and initiating further 

social distancing measures within a 
state or a community at the beginning 
of the upslope of a pandemic wave 
(acceleration interval), i.e., when cas-
es are initially identifi ed and commu-
nity transmission begins to occur (8). 

We concur with the authors that the 
2007–08 infl uenza season was already 
waning by the time the decision was 
made to close schools (deceleration 
interval). 

School closure used as a single 
pandemic control measure is predicted 
to be less effective than early, concur-
rent use of multiple measures. Socially 
disruptive measures like early school 
closure and keeping children from 
congregating in the community would 
likely reduce community transmission 
of pandemic disease, but would also 
create secondary challenges (9,10). 
Therefore, to ensure maximal benefi t 
for reducing disease transmission, in-
terventions should be implemented 
early and concomitantly with other 
nonpharmaceutical and pharmaceuti-
cal measures, accompanied by public 
education, and used judiciously based 
on pandemic severity. 
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