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log reduction,5 whereas the Sterinis aHP system resulted in 
an approximately 4-log reduction.2 Similarly, in the studies 
cited by Po and Carling,1 only the Bioquell HPV system re­
sulted in complete inactivation of C. difficile from hospital 
surfaces.3 In the studies of the Sterinis aHP system by Shapey 
et al4 and Barbut et al,2 C. difficile was cultured from 2.9% 
of 383 surfaces, with 1 or more positive culture results from 
32% of the 25 rooms studied.7 Therefore, because of the 
fundamental differences in the disinfecting solution, delivery 
method, and microbiological impact, we believe that it is 
inappropriate to group together data from the 2 systems or 
to refer to them both as "HPV."1 

Po and Carling also state that "we also believe that the 
conclusion by Otter et al. that HPV technology should be 
considered for routine use to decontaminate patient rooms 
is premature,"1, p776~777 whereas our conclusion9 from the 
study cited was that the use of HPV decontamination for 
selected patient rooms after patient discharge is feasible in a 
busy hospital. Currently, 3 studies have provided evidence 
that the use of HPV for selected patient rooms is associated 
with superior microbial efficacy over conventional cleaning 
and that it reduced acquisition of hospital pathogens. HPV 
was found to be associated with a significant reduction in C. 
difficile infection by Boyce et al3 and with a significant re­
duction in the risk of acquiring vancomycin-resistant enter-
ococci by Passaretti et al.10 Most recently, Manian et al11 re­
ported statistically significant reductions in the year-on-year 
incidence of vancomycin-resistant enterococcal infection (a 
50% reduction; P<.001) and C. difficile infection (a 42% 
reduction; P< .001) and large but not significant reductions 
in the incidence of methicillin-resistant Staphylococcus aureus 
infection (a 24% reduction; P = .059) and multidrug-resis-
tant Acinetobacter baumannii-calcoaceticus infection (a 54% 
reduction; P = .2) associated with the implementation of 
HPV. 

Therefore, we believe that the use of HPV decontamination 
for selected rooms should indeed be considered along with 
other innovative methods, such as other whole-room disin­
fection methods and methods to improve the conventional 
cleaning (eg, adeno triphosphate bioluminescence and the 
Dazo method devised by Dr Carling),7 to improve hospi­
tal cleaning and disinfection. We echo the conclusion of Po 
and Carling1 that additional investigation of room decon­
tamination processes through well-designed—and, prefer­
ably, head-to-head—studies of microbiological and clini­
cal impact is needed. 
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High Clonal Diversity of Staphylococcus 
aureus Isolates in Nasal Swab Samples 
of Medical Students in Turkey 

To the Editor—Hospital personnel who are colonized with 
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FIGURE 1. Banding patterns determined by pulsed-field gel electrophoresis (PFGE) and a dendrogram showing the genetic relatedness 
of Staphylococcus aureus isolates recovered from 45 medical students in Turkey. The different letters represent students in different phases 
of the medical school: A, first phase; B, second phase; C, third phase; D, fourth phase; E, fifth phase; and F, sixth phase. Dice, Dice 
coefficient; Opt, optimization value; Tol, tolerance value. 

Staphylococcus aureus, particularly methicillin-resistant S. au­
reus (MRSA), have the potential to infect patients.1 In this 
respect, the rate of S. aureus carriage in medical students is 
of importance. Rates of carriage of 14% to 75% are reported 
among medical students.2'3 Although there are reports indi­
cating that rates of carriage in medical students are compa­
rable with rates in the normal population,2,4 there are also 
studies that have found higher rates of carriage for this par­

ticular population.3,5 Some authors reported similar carriage 
rates but increasing drug resistance in isolates recovered from 
groups with increasing clinical exposure, whereas others noted 
increasing rates of S. aureus carriage and of MRSA carriage 
with increasing clinical exposure.6,7 One group of researchers 
demonstrated a predominant pulsotype circulating in their 
study group of medical students.2 However, studies that include 
molecular epidemiological interpretations are few. 

https://doi.org/10.1086/657072 Published online by Cambridge University Press

https://doi.org/10.1086/657072


1 2 0 4 INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY NOVEMBER 2 0 1 0 , VOL. 31 , NO. 11 

In the present study, surveillance for S. aureus carriage 
and interpretation of the clonal relatedness of the isolates 
by pulsed-field gel electrophoresis (PFGE) was undertaken 
among 236 (66.1%) of 357 medical students attending Zon­
guldak Karaelmas University, Faculty of Medicine, in Turkey. 
This research was performed with the approval of the Uni­
versity's Training and Research Hospital Ethics Committee. 
A self-administered questionnaire collected information on 
the demographic characteristics and medical history of the 
students. For the screening, nasal swab samples were cultured 
on blood agar and mannitol-salt agar plates. The methicillin 
resistance was assessed using oxacillin (1-pig) and sefoxitin 
(30-^g) disks in combination with oxacillin screening agar 
plates, in accordance with the guidelines of the Clinical and 
Laboratory Standards Institute.8 The clonal relatedness of the 
isolates obtained from the carriers was assessed using PFGE 
of the genomic DNA.9 The results were evaluated in accor­
dance with the interpretative criteria used by Tenover et al.10 

Statistical analyses were performed with SPSS, version 11.0 
(SPSS), by means of the x2 test. 

A total of 45 students were found to be carriers. Of the 
236 study participants, 112 were female and 124 were male; 
the rate of S. aureus carriage was significantly higher in the 
male population (32 male and 13 female students were car­
riers; P = .009). The age of the students ranged from 17 to 
28 years (mean ± standard deviation, 21.51 ± 2.26 years); 
there was no statistically significant difference between rates 
of carriage with respect to age (P> .05). There were 61 stu­
dents from the first phase, 39 from the second phase, 28 from 
the third phase, 47 from the fourth phase, 34 from the fifth 
phase, and 27 from the sixth phase; no statistically significant 
difference in rates of carriage was present among the groups. 
The number of students with a history of hospitalization was 
low (4 students), and we could not find an interpretable sta­
tistical difference in carriage with respect to hospital admission. 
History of chronic disease, having a close relative working in 
the hospital, smoking, and living in a house or student resi­
dence did not create a significant difference. Carriage in stu­
dents who had not used antibiotics in the previous 2 weeks 
was observed more often than carriage in those who had used 
antibiotics. No significant difference in carriage was found ac­
cording to the clinical courses taken or according to the in­
ternship. None of the isolates obtained in the study was re­
sistant to methicillin. 

The results of the molecular studies with PFGE showed no 
evident cluster among the S. aureus isolates obtained; 33 dif­
ferent genotypes were established for the 45 carriage isolates, 
demonstrating a high clonal heterogenecity and a lack of 
relatedness among isolates from students in the same phases 
(Figure 1). We conclude that, although the rates of carriage 
and clonal relatedness of the isolates in our group of medical 
students were not high, determination of carriage status in 
medical students, as well as in other hospital staff, will reduce 
the spread of infections in hospitals. 

ACKNOWLEDGMENTS 

Potential conflicts of interest. All authors report no conflicts of interest rel­
evant to this letter. 

Elif Aktas, MD; Oya Pazarh, MD; Emin Rencber; 
Esra Bagcioglu; Sema Keser; Canan Kiilah, MD; 

Ftisun Comert, MD 

From the Faculty of Medicine, Department of Medical Microbiology (E.A., 
O.P., C.K., EC), Zonguldak Karaelmas University (E.R., E.B., S.K.), Zonguldak, 
Turkey. (E.R., E.B., and S.K. are medical students.) 

Address reprint requests to Elif Aktas, MD, Zonguldak Karaelmas University, 
Faculty of Medicine, Department of Medical Microbiology, 67100 Zonguldak, 
Turkey (drelifaktas@yahoo.com). 
Infect Control Hasp Epidemiol 2010; 31(11):1202-1204 
© 2010 by The Society for Healthcare Epidemiology of America. All rights 
reserved. 0899-823X/2010/3111-0021$15.00. DOI: 10.1086/657072 

REFERENCES 

1. Coello R, Jimenez J, Garcia M, et al. Prospective study of infection, 
colonization and carriage of methicillin-resistant Staphylococcus aureus 
in an outbreak affecting 990 patients. Eur J Clin Microbiol Infect Dis 1994; 
13:74-81. 

2. Adesida SA, Abioye OA, Bamiro BS, et al. Associated risk factors and 
pulsed-field gel electrophoresis of nasal isolates of Staphylococcus aureus 
from medical students in a tertiary hospital in Lagos, Nigeria. Braz J In-
fect Dis 2007;ll(l):63-69. 

3. Baliga S, Bansil R, Suchitra U, Bharati B, Vidyalakshmi K, Shenoy S. 
Nasal carriage of methicillin-resistant Staphylococcus aureus in medical 
students. / Hosp Infect 2008;68(l):91-92. 

4. Berthelot P, Grattard F, Fascia P, et al. Is nasal carriage of methicillin-
resistant Staphylococcus aureus more prevalent among student healthcare 
workers? Infect Control Hosp Epidemiol 2004;25(5):364-365. 

5. Bryl M, Lojko D, Giersz R, Andrzejewska E. Carrier status of Staphylo­
coccus aureus among students of different courses [in Polish]. Przegl Epi­
demiol 1995;49(1-2):17-21. 

6. Stubbs E, Pegler M, Vickery A, Harbour C. Nasal carriage of Staphy­
lococcus aureus in Australian (preclinical and clinical) medical students. 
/ Hosp Infect 1994;27(2):127-134. 

7. Guclu E, Yavuz T, Tokmak A, et al. Nasal carriage of pathogenic bacteria 
in medical students: effects of clinic exposure on prevalence and anti­
biotic susceptibility. Eur Arch Otorhinolaryngol 2007;264(l):85-88. 

8. Clinical and Laboratory Standards Institute (CLSI). Performance stan­
dards for antimicrobial susceptibility testing; 18th informational sup­
plement. M100-S18. Wayne, PA: CLSI; 2008. 

9. Elliot JA, Farmer KD, Facklam RR. Sudden increase in isolation of group 
B streptococci, serotype V, is not due to emergence of a new pulsed-
field gel electrophoresis type. / Clin Microbiol 1998;36:2115-2116. 

10. Tenover FC, McAllister S, Fosheim G, et al. Characterization of Staph­
ylococcus aureus isolates from nasal cultures collected from individuals 
in the United States in 2001 to 2004. / Clin Microbiol 2008;46(9):2837-
2841. 

https://doi.org/10.1086/657072 Published online by Cambridge University Press

mailto:drelifaktas@yahoo.com
https://doi.org/10.1086/657072

