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Neonatal Sepsis and Antimicrobial Susceptibilities in the
Neonatal Intensive Care Unit and Nursery

Jin Hwa Moon, M.D., Sung Hee Oh, M.D., Hak Won Kim, M.D.
Su Jee Moon, M.D. and Tae Yeol Choi, M.D.*

Department of Pediatrics and Clinical Pathology, College of Medicine,
Han Yang University, Seoul, Korea

Background : To delineate the changes in the causative agents of neonatal sepsis and
their antimicrobia susceptibilities in the neonatal intensive care unit and nursery of Hanyang
University Hospital during the past 10 years.

Methods: Hospital records of 15,144 patients hospitalized at the NICU and nursery of
Hanyang University Hospital from 1989 to 1998 were reviewed and neonates diagnosed of
neonatal sepsis were sorted and included in the study. The study period was divided into
Period A(the first 5 years) and Period B(the second 5 years) to analyse causative agents and
their antimicrobial susceptibilities.

Results: Neonatd sepsis was diagnosed in 170 patientg(1.1%{Period A 1.2%, Peiod B 1.094)
among the totd of 15144 inpaients. Two hundred isolatesPeriod A 109 isolates, Period B 91 isolates)
were identified in 186 blood culturesPeriod A 99 cultures, Peiod B 87 cultures) from 170
patients(Period A 91 patients, Period B 79 patients). The average age & the onsat of the disease, when
the initid blood culture was drawn, was 12.3 days old(Period A 8.8 days, Period B 16.3 days), and the
proportion of the early onset diseese was 34.7% in Period A and 23.0% in Period B, indicating that
neonatal sepss developed earlier during Period A. Among the isolaed organisms induding Gram
postive bacterig132(66.0%9], Gram negative bacteria [60(30.0%)], and fungi[8(4.0%)], coagulase
negdive Sgphylococcug(CNS) was the most common organiam(69/34.5%), followed by Saphylococcus
aureus(36/18.0%), Klebsidla pneunoniag(17/8.5%), Enterococcus(12/6.0%), Enterobacter cloacae(8/4.0%),
Escherichia coli(6/3.0%), and Pseudononas aeruginosae(5/2.5%). The isolaed fungi were Candida
parapsloss, Candida albicans and Trichogporon pullulans. CNS S aureus and Acinetobacter
baumannii  were isolaed more frequently in Peiod A compared to Peiod B. Antimicrobid
susceptibiliies of CNS ad S aureus to methicllin and the fird generation cephdo
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sporins were decreased in Period B compare to Period A, those to aminoglycosides were
increased in Period B, and vancomycin resistant strains were not identified. K. pneumoniae,
Enterococcus, E. coli, and P. aeruginosa were isolated less frequently in Period B, compared
to Period A. For K. pneumoniae, antimicrobial susceptibilities to the first generation cephao
sporins were low in both Periods A and B, those to tobramycin and gentamicin were in-
creased in Period B, and those to amikacin, ceftriaxone, and trimethoprim-sulfamethoxazole
were high in both Periods A and B. Antimicrobial susceptibilities of Enterococcous to ampi-
cillin, penicillin, and the first generation cephalosporins were decreased in Period B, but van
comycin resistant strains were not identified.

Conclusion : The occurrence rate of neonatal sepsis during the past 10 years in the NICU
and nursery of the Hanyang University hospital was 1.1%, and the most common causitive
agents were CNS and S aureus, to which the antimicrobial susceptibilities to the first line
drugs decreased in the later half of the study period with no vancomycin resistant isolates
identified. Group B Srreptococcus known to be the most common agent causing neonatal
sepsis was not identified, and K. pneumoniae was isolated more commonly during the later
half of the study period without decreased antimicrobial susceptibilities.
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Table 1. Demographic Data of 170 Neonates with Culture Proven Sepsis

Period A(n=7,550)"

Period B(n=7,594)  Total(n=15,144)

No. of patients 91(1.2%)
No. of episodes 99(1.3%)
No. of organisms 109(1.4%)
Age a (+) blood culture (d) 8.8+12.6
No. of episodes of early onset(<3d) 34/98(34.7%)
Birth weight(gm) 2,360.8+904.7
No. of LBW(<2,500 gm) 49/87(56.3%)
IUP(W) 36.0+4.7
No. of premature baby(<37 w) 42/89(47.2%)
Infants with central lines 36/91(39.6%)
Infants on TPN 11/91(12.1%)
Infants with central lines and TPN 8/91( 8.8%)
Infants with mixed infection 10/91(11.0%)
Infants deceased 19/91(20.9%)
With central lines and TPN 3/8(37.5%)
With mixed infection 3/10(30%)
Infants discharged AMA 11/91(12.1%)
With central lines and TPN 0/8(0%)
With mixed infection 1/10(10%)

79(1.0%)
87(1.1%)
91(1.2%)
16.3+24.8
20/87(23.0%)
2,407.3+1008.5
40/79(50.6%)
35.9+4.7
34/77(44.2%)
23/79(29.1%)
22/79(27.9%)
12/79(15.2%)
4179( 5.1%)
5/79( 6.3%)
2/12(16.7%)
0/4(0%)
9/79(11.4%)
1/12(8.3%)
1/4(25%)

170(1.1%)
186(1.2%)
200(1.3%)
12.3+19.6
54/185(29.2%)
2,383.0+952.9
89/166(53.6%)
36.0+4.7
76/166(45.8%)
59/170(34.7%)
33/170(19.4%)
20/170(11.8%)
14/170( 8.3%)
24/170(14.1%)
5/20(25%)
3/14(21.4%)
20/170(11.8%)
1/20(5%)
2/14(14.3%)

"Total number of neonates admitted to the NICU and the nursery during the study period
LBW : low birth weight infants, IUP: Intrauterine period, TPN : Total parenteral nutrition
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Microorganism Fgggg')a‘ nggl)B (;(gglo)
Gram positive organisms  CNS 34(31.2%)  35(38.5%) 69(34.5%)
Saphylococcus aureus 16(14.7%)  20(22.0%) 36(18.0%)
Enterococcus 10( 9.2%) 2( 2.2%) 12( 6.0%)
Streptococcus sanguis 1( 0.9%) 2( 2.2%) 3( 1.5%)
S 1emolytic streptococcus 1( 0.9%) 2( 2.2%) 3( 1.5%)
a emolytic streptococcus 2( 1.8%) 0( 0.0%) 2( 1.0%)
Gram(+) bacilli 2( 1.8%) 0( 0.0%) 2( 1.0%)
Streptococcus bovis 0( 0.0%) 2( 2.2%) 2( 1.0%)
Listeria monocytogenes 1( 0.9%) 0( 0.0%) 1( 0.5%)
Streptococcus group F 1( 0.9%) 0( 0.0%) 1( 0.5%)
Aerococcus viridans 0( 0.0%) 1( 1.1%) 1( 0.5%)
Total 68(62.4%)  64(70.3%) 132(66.0%)
Gram negative organisms  Klebsiella pneumoniae 15(13.8%) 2( 2.2%) 17( 8.5%)
Enterobacter cloacae 4( 3.7%) 4( 4.4%) 8( 4.0%)
Escherichia coli 5( 4.6%) 1( 1.1%) 6( 3.0%)
Pseudomonas aeruginosa 5( 4.6%) 0( 0.0%) 5( 2.5%)
Acinetobacter baumannii 0( 0.0%) 4( 4.4%) 4( 2.0%)
Alcaligenes xylosoxidans 2( 1.8%) 0( 0.0%) 2( 1.0%)
subspicies xylosoxidans
Acinetobacter junii 0( 0.0%) 2( 2.2%) 2( 1.0%)
Xanthomonas maltophilia 0( 0.0%) 2( 2.2%) 2( 1.0%)
Psudomonas picketti 1( 0.9%) 1( 1.1%) 2( 1.0%)
Acinetobacter calcoaceticus 1( 0.9%) 1( 1.1%) 2( 1.0%)
Aeromonas hydrophilia 1( 0.9%) 0( 0.0%) 1( 0.5%)
Chryseobacterium meningosepticum 1( 0.9%) 0( 0.0%) 1( 0.5%)
Klebsiella oxytoca 1( 0.9%) 0( 0.0%) 1( 0.5%)
Pseudomonas spp. 1( 0.9%) 0( 0.0%) 1( 0.5%)
Serratia marcescens 1( 0.9%) 0( 0.0%) 1( 0.5%)
Costomonas testosteroni 0( 0.0%) 1( 1.1%) 1( 0.5%)
Providencia alcalifaciens 0( 0.0%) 1( 1.1%) 1( 0.5%)
Salmonella group E 0( 0.0%) 1( 1.1%) 1( 0.5%)
Serratia fonticola 0( 0.0%) 1( 1.1%) 1( 0.5%)
Veillonella spp. 0( 0.0%) 1( 1.1%) 1( 0.5%)
Total 38(34.9%)  22(24.2%) 60(30.0%)
Fungus Candida parapsilosis 1( 0.9%) 3( 3.3%) 4( 2.0%)
Candida albicans 2( 1.8%) 1( 1.1%) 3( 1.5%)
Trichosporon pullulans 0( 0.0%) 1( 1.1%) 1( 0.5%)
Total 3( 2.8%) 5( 5.5%) 8( 4.0%)
%, Period B 50%), cefazolin(Period A 70%, Period
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84.6%), amikacin(Period A 69.7%, Period B 96.2%),
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Period B 100%)
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Fig. 1. Antibiotics susceptability of coagulase neg-
ative staphylococcus(65 isolates).
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Fig. 2. Antibiotics susceptability of Staphyloccous
aureus(19 isolates).
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Fig. 3. Antibiotics susceptability of Klebsiella

pneumoniae(17 isolates).
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