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Single Clone of Toxic Shock Syndrome Toxin 1-Producing Methicillin-
Resistant Staphylococcus Aureus Isolated from a Neonatal Intensive Care
Unit Patients

Won keun Song, Chang Hee Oh*, Seung Joo Kim**, Tae Jae Lee, Min-Jeong Park, Dong Hoon Shin,
Sung Ha Kang, and Kyu Man Lee

Departments of Clinical Pathology, Pediatrics*, and Infection Control Office**, Hallym University College of

Medicine, Seoul, Korea

Background: Six babies infected with Staphylococcus aureus occurred in a neonatal intensive care
unit (NICU) over a period of 2 months, which was successfully controlled with the aid of molecular
typing of the isolates.

Methods: We examined the staphylococcal toxins, mecA and st gene PCR, and repetitive-element
PCR (rep-PCR) typing in S. aureus isolated from the clinical specimens of infected babies, nasal
swabs of the patients and medical personnels in a NICU, and environmental equipments.

Results: Among all S. aureus isolates tested, they were toxic shock syndrome toxin 1 (TSST-1)-
producing methicillin-resistant S. aureus (MRSA) who have mecA and tst gene, and one identical rep-
PCR pattern all, except 3 MRSA isolated from the nasal swabs of 2 non-infected patients and 1
medical personnel.

Conclusions: It was demonstrated that TSST-1 producing MRSA became epidemic in the NICU
as a result of the spread of a single clone. (Korean J Clin Microbiol 2002;5(1):21-25)

Key words: Toxic shock syndrome toxin-1, Methicillin-resistant Staphylococcus aureus, Neonatal
intensive care unit, Repetitive-element PCR
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Staphylococcal enterotoxin type (SEA, SEB, SEC, SED),
TSST-1 A4 2 exofoliative toxin type (ETA, ETB)S 7
Abel7] $1sked o =% (reversed passive) 2l ~ 33 =
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4. Duplex PCR

mecA A= GMECAR-1 (5 -ACTGCTATCCACCCTCAAAC-
3)2} GMECAR-2 (CTGGTGAAGTTGTAATCIGGS3 ) primerS- ©|
L3}] | st A= GTSSTR-1 (5 -ACCCCTGTTCCCTTATCATC-
3 )} GTSSTR-2 (5 -TTTTCAGTATTTGTAACGCCS3 ) primerS- ©|
&43le] PCRZ AAMSFA T, PCR g2 200 M)
deoxynucleoside trophosphates; 5 #L.2] 10x reaction buffer
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Z} 7} 20 pmol2] mecA €} tst primer; 2.5 U] Tag DNA
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72°C AN A T3t Al 8 S THS.
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USA)Z DNA size standard 2 ©] -§3}%it}. DNA+= UV
transilluminator 2 #2351 11 22} 2 o] = 7}w| 2}(Spectroline,

Table 1. Characteristics of the six neonates with toxic shock syndrome toxin 1-producing methicillin-resistant

Staphylococcus aureus infections

Case Birth weight (g) Hospital days?® Diagnosis Outcome
1 2,360 18 Sepsis, osteomyelitis Recovered
2 2,230 11 Sepsis, osteomyelitis Recovered
3 2,260 18 Sepsis Recovered
4 2,100 12 Pneumonia Recovered
5 1,060 6 Pneumonia Recovered
6 1,190 25 Sepsis, meningitis Recovered

4 Number of days in the NICU before S. aureus isolated
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Table 2. Characteristics of staphylococcal toxins, #st gene and rep-PCR patterns of methicillin-resistant Staphylococcus aureus
strains from the patients, medical personnels and equipments in a neonatal intensive care unit

Subject Specimen Toxin tst gene rep-PCR
Patient 1 Blood TSST-1 + A
Nares TSST-1 + A
Patient 2 Blood TSST-1 + A
Nares TSST-1 + A
Patient 3 Blood TSST-1 + A
Nares TSST-1 + A
Patient 4 Respiratory TSST-1 + A
Patient 5 Respiratory TSST-1 + A
Nares TSST-1 + A
Patient 6 Blood TSST-1 + A
Nares TSST-1 + A
Patient 7 Nares Negative - B
Patient 8 Nares TSST-1 + A
Patient 9 Nares TSST-1 + A
Patient 10 Nares SEA - B
Patient 11 Nares TSST-1 + A
Doctor 1 Nares Negative - B
Doctor 2 Nares TSST-1 + A
Nurse 1 Nares TSST-1 + A
Nurse 2 Nares TSST-1 + A
Equipment 1 Incubator TSST-1 + A
Equipment 2 UV sterilizer TSST-1 + A

TSST-1, toxic shock syndrome toxin-1; SEA, staphylococcal enterotoxin A

M1234567891011M121314 151617 1819 20 21 22

¢ vt U st W ssiness st |

Fig. 1. Repetitive-element PCR patterns of chromosomal DNA of methicillin-resistant Staphylococcus aureus isolated
from the neonatal intensive care unit. Lane M is molecular weight marker (100 bp DNA ladder). Lanes 1 to 11 are
isolates from six infected babies: clinical (lanes 1, 3, 5, 7, 8, and 10) and nasal isolates (lanes 2, 4, 6,9, and 11). Lanes 12
to 16 are isolates from nasal swabs of non-infected babies. Lanes 17 to 20 are isolates from nasal swabs of medical
personnels. Lanes 21 and 22 are isolates from medical equipments.
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