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Table 1. Patient characteristics
Initial ASC Follow-up ASC
(ICU stay <1 week) (ICU stay 21week)
p-value
n=299 n=65
Male/Female, 198/ 101 45720 0.64
number (%) (66.2/33.8) (69.2/30.8) ’
Age in year, _ _
median (IQR) 71 (64~78) 69 (62.5~76.5) 0.32
Emergent admission, 131 (43.8) 37 (56.9) 0.055
number (%) ’ : )
ID comorbidities,
number (%) 44 (14.7) 14 (21.5) 0.19
ABXx use, *
number (%) 213 (71.2) 60 (92.3) <0.0001

ASC, active surveillance culture; ICU, intensive care unit; ID, infectious diseases; ABx: antibiotics

*p<0.05
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Figure 1. Profiles of departments when patients admitted to ICU
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Table 2. Isolated bacterial/fungal cultures in ICU patients; comparison with length of stay

Initial ASC Follow-up ASC
(ICU stay <1 week) | (ICU stay 21week) p-value
n=459, number (%) | n=155, number (%)
Streptococcus sp. 32 (7.0) 3(1.9) 0.0096*
CNS 143 (31.2) 37 (23.9) 0.081
MSSA 39 (8.5) 7 (4.5) 0.087
MRSA 6 (1.3) 2(1.3) 0.99
Corynebacterium sp. 121 (26.4) 30 (19.4) 0.075
Enterobacteriaceae 20 (4.4) 15 (9.7) 0.019*
NF-GNR 9(2.0) 20 (12.9) <0.0001*
Candida sp. 20 (4.4) 26 (16.8) <0.0001*
others 18 (3.9) 2(1.3) 0.08
Negative culture 51 (11.1) 13 (8.4) 0.33

ASC, active surveillance culture; CNS, coagulase-negative Staphylococci;
MSSA, Methicillin-sensitive Staphylococcus aureus, MRSA, Methicillin-resistant Staphylococcus aureus;
NF-GNR, glucose non-fermenting gram-negative rods; *p<0.05
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Table 3. Isolated bacterial/fungal cultures in ICU patients; comparison with routes of admission
Emergent admission Transfer
p-value
n=302, number (%) | n=312, number (%)
Streptococceus sp. 19 (6.3) 16 (5.1) 0.53
CNS 87 (28.8) 93 (29.8) 0.79
MSSA 21 (7.0) 25 (8.0) 0.62
MRSA 4(1.3) 4(1.3) 0.96
Corynebacterium sp. 81 (26.8) 70 (22.4) 0.21
Enterobacteriaceae 18 (6.0) 17 (5.5) 0.78
NF-GNR 13 (4.3) 16 (5.1) 0.63
Candida sp. 23 (7.6) 23 (7.4) 0.91
others 13 (4.3) 7(2.2) 0.15
Negative culture 23 (7.6) 41 (13.1) 0.024*

ASC, active surveillance culture; CNS, coagulase-negative Staphylococci;
MSSA, Methicillin-sensitive Staphylococcus aureus; MRSA, Methicillin-resistant Staphylococcus aureus;
NF-GNR, glucose non-fermenting gram-negative rods; *p<0.05

Table 4. Clinical factors that affect nasal bacterial flora
Normal NBF Altered NBF value
(n=237) (n=127) P
Gender,
number of male (%) 156 (65.8) 87 (68.5) 0.6
Age in year, _ _
median (IQR) 71 (63~78) 72 (65~79) 0.27
Emergent admission, 123 (51.9) 73 (57.5) 0.31
number (%) ’ ) ’
Length of ICU stay in _ _ "
day, median (IQR) 4(2-8) 5(3~10) 0016
ID comorbidities, o
number (%) 32 (13.5) 26 (20.5%) 0.088
Azl 167 (70.5%) 106 (83.5%) 0.0052*

number (%)

NBF, nasal bacterial flora; ID, infectious diseases; ABx, antibiotics; *p<0.05
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Table 5. Risk factors for the alteration of nasal bacterial flora

. 95% Confidence
Odds Ratio Interval p-value
Lerahn o LU sty 1.06 1.009~1.14 0.018*
(per 1-week increase)
ABXx use 2.1 1.2~3.7 0.0074*

ABY, antibiotics; *p<0.05
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Background. Patients staying in intensive care units (ICU) usually have a variety of
comorbidities including hospital-acquired infections (HAI), and can often be received
antimicrobials as treatment or prophylaxis for HAI. Administration of any antimicrobials ought to
affect normal bacterial flora of the patients, which could be a risk for antimicrobial resistance
(AMR). Active surveillance culture in ICU is known to be one of the useful measures against
AMR. The aim of this study is to evaluate the effects of antimicrobials on bacterial flora of nasal
mucosa of the patients in ICU.

Methods. Patients were eligible for this study if they stayed in the ICU at Yamagata
Prefectural Central Hospital from June 2015 through September 2016. Active surveillance was
done by nasal swab culture from all the eligible patients once a week until they left from ICU.
Bacterial or fungal cultures were isolated from the culture samples and detected by using
VITEK2 microbial identification system (SYSMEX bioMérieux). Clinical parameters were
retrospectively assessed in the study group. Data were statistically analyzed using JMP 11
software.

Results. A total of 614 nasal swab samples from 364 patients were subjected to microbial
cultures. Among 614 samples, 550 bacterial or fungal cultures were isolated and 64 were negative
culture. Four hundred fifty-nine samples were obtained as initial ASC (length of ICU stay <1
week), and 155 were follow-up ASC (length of ICU stay >1 week). The isolation of
Streptococcus species was significantly lower in follow-up ASC than initial ASC; whereas those
of Enterobacteriaceae, Glucose non-fermenting gram negative rods, Candida species were
significantly higher in follow-up ASC than initial ASC (p<0.05, Chi-square test). Furthermore,
normal nasal bacterial flora was significantly decreased in patients with the following parameters:
longer ICU stay and antibiotic use (p<0.05, Chi-square test). Multivariate analysis indicated
that longer ICU stay and antibiotic use were the independent risk factors that could alter the nasal
bacterial flora of ICU patients (Odds Ratio 1.06, per 1-week increase [95% confidence interval:
1.009-1.14] and 2.1 [1.2-3.7] , respectively).

Conclusion. Administration of antibiotics cloud affect nasal bacterial flora in ICU patients.
ASC would be a useful tool for infection control and antimicrobial stewardship in ICU.



