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Analysis of causative microorganisms and choice of
antibiotics according to the onset of neonatal sepsis
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Hyung Suk Byun, M.D.", Tai Ju Hwang, M.D. and Young Youn Choi, M.D.
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Seonam University College of Medicine, Guwangju, Korea

Purpose : The mortality rate of neonatal sepsis has been decreased, however, the incidence has not
significantly decreased because of increased invasive procedures. This study was designed to make
guidelines for choosing antibiotics by analyzing the causative microorganisms and their antibiotics
sensitivity test according to the onset of neonatal sepsis.

Methods : One hundred seven cases of culture proven sepsis in 89 patients admitted to the NICU of
Chonnam University Hospital from Jan. 2000 to Dec. 2004, were enrolled. By reviewing the medical
records, clinical data, laboratory findings, causative organisms and their antibiotics sensitivity, and

Results : The incidence of neonatal sepsis was 1.7 percent and more prevalent in premature and low
birth weight infants. 85.4 percent of neonatal sepsis was late onset. Almost all microorganisms(92.9
percent) were gram-positive in early onset, however, two thirds were gram-positive and one third
were gram-negative and Candida in late onset. Gram-negative organisms and Candida were more
prevalent in patients who had central line. Gram-positive organisms were sensitive to vancomycin,
teicoplanin, and gram-negative were sensitive to imipenem, and cefotaxime.

Conclusion : Neonatal sepsis was more prevalent in premature and low birth weight infants. More
than 90 percent were gram-positive in early onset, however, one third was gram-negative and Can-
dida in late onset. The first choice of antibiotics were a combination of third generation cephalo-
sporin and clindamycin in early onset, and third generation cephalosporin and glycopeptide in late
onset. If there is no response to antibiotics treatment, the use of antifungal agents should be con-
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Table 1. Incidence of Neonatal Sepsis

YA

A

No. of patient

Total No. of admission Incidence(%)
Early onset Late onset Total
Sex Male 9 35 44 2,875 15
Female 4 41 45 2,377 1.9
Gestational age(wks) <30 2 48" 50 360 13.9°
30-37 4 16 20 2,074 1.0
=>38 7 12 19 2,818 0.7
Birth weight(g) <1,000 0 23" 23 133 17.3°
1,000-1,499 3 36" 39 429 9.1"
1,500-2,499 1 6 7 1,787 0.4
22,500 9 11 20 2,903 0.7
Total 13 76 89 5,252 1.7
*P<0.05
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Table 2. Predisposing Perinatal Factors associated with Ne-
onatal Sepsis

Perinatal factors

No. of patient

Total

Early onset(%) Late onset(%)

(%)

Birth asphyxia’
Chorioamnionitis
PROM(=24 hrs)*
Meconium staining

2(15.4)
7(53.8)"
6(46.2)
4(30.8)"

42(55.3)" 44(49.4)
17(22.4) 24(30.0)
16(21.1) 22(24.7)

2( 2.6) 6( 6.7)

"P<0.05, "Apgar score <5 at 5 minutes, TPROM : premature
rupture of membranes

K
Ak

L

138(14.6%),

L=lgex] 9] jg Eis

WEE By 37F
30-37F

HlsolE 20744 F

W 767(85.4%) o2 Aol wokon,

[e]
e 448U (WY 14-62Y)olAk. AE7|E
o]AFe] whiloli= 28184 % 1978(0.7%),
20™(1.0%), 305 mwhe 3609

< 50W(13.9%) &2, 305 WNke] msofll A freletA okt

(P<0.05).

FRATE NEE

w9 2500 g °1d 290378 % 20

8(0.7%), 1,500-2,499 g 1,787% < 7'8(0.4%), 1,000-1,499 g
4298 T 397(9.1%), 1,000 g "% 1338 T 239 (17.3%) 2=,

=

=
=
A

=z

%

o
2. MMOI HEEY HEE F

Ao} AHE 89t
= 7hbgegd

BAZ) Ae5m Folsl

TH(P<0.05). H&HA7]o] u}

g Eo] Rhalol(P<0.05) v 2,500 g ©1%H(P<0.05)°0 =
o] o2 ol wldE frolshel wka 305 mTke] wlgol
(P<0.05) =+ 1,000 g "RHP<0.05)3F 1,000-1,499 g(P<0.05)

7t 4o

A EAA G = ALl o8k & (Table 1).

 Apgar AF7F 64 o|st
Vg BRI94%), FEF

TS 247 (30.0%), 24A1%F o)de] 7] vt 34 227(24.7%),

el

- o] 4 (P<0.05),

HExF AR

] 676796001 9Lk H A
wuba bt

0.05) F2lskAl =AHTable 2).

o [e]
3} oAbme] §RgRYE

BHAE A ATFAM(P<



3. Mol IHE B9l YASAD HALA
Aol dS 1078 5 TF7ISEC] 69#H(64.5%) = 7T B
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8l(37.4%), AT 38¥(35.5%) =l o,
Aa3do] FosAl E=RTHP<0.05)(Table 3).
G757t 248(22.4%), DDA 2420(19.6%),
21(57.9%), CRP>1+ 74#1(69.2%), ESR>15 mm/hr 31#1(30.0
%), ALFZ 198(17.8%), AHEEFDS 108(9.3%), 44FF

% 119(10.3%), AZED3 108(9.3%), 2ol 29¥(27.1%)
LA 7)o W foft 2ol glATH(Table 4).
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Table 3. Clinical Symptoms and Signs associated with Ne-
onatal Sepsis(N=107)

No. of cases

Symptoms & signs E Total
arly onset Late onset (%)
(%) (%)
Respiratory symptom 7(53.8) 62(66.0)  69(64.5)
Poor feeding 4(30.8) 47(50.0)  51(47.7)
Temperature instability 8(61.5) 41(43.6)  49(45.8)
Lethargy 2(15.4) 38(40.4)  40(37.4)
Gastrointestinal symptom™ 10 7.7) 37(39.4)"  38(35.5)
Irritability 4(30.8) 18(19.1)  22(20.6)
Hypotension 10 7.7) 9( 96) 10 (9.3)
"P<0.05, 'Respiratory symptom :coughing, dyspnea, apnea,

tachypnea, etc., Gastrointestinal symptom : diarrhea,

vomiting, abdominal distension, etc.

Table 4. Laboratory Findings of Neonatal Sepsis according
to Onset of Disease(N=107)

No. of cases

Total

Laboratory findings Late onset (%)

Early onset

(%) (%)
Leukocytosis 3(23.1) 21(22.3) 24(22.4)
Leukopenia 2(15.4) 19(20.2) 21(19.6)
Thrombocytopenia 4(30.8) 58(61.8) 62(57.9)
CRP =1 mg/dL 6(46.2) 68(72.3) 74(69.2)
ESR >15 mm/hr 3(23.1) 28(29.8) 31(30.0)
Hypoglycemia 3(23.1) 16(15.0) 19(17.8)
Hyperglycemia 0( 0.0) 2( 2.1) 2( 19
Hyponatremia 2(15.4) 8( 85) 10( 9.3)
Hypernatremia 0( 0.0) 1( 1.1) 1( 0.9)
Hypokalemia 0( 0.0) 11(11.7) 11(10.3)
Hyperkalemia 0( 0.0) 1( 1.1) 1( 0.9)
Hypocalcemia 5(38.5) 5( 5.3) 10( 9.3)
Coagulation abnormality 3(23.1) 26(27.7) 29(27.1)
Leukocytosis, >24x10°/mm® Leukopenia, <5.0% 10%/mm?

Thrombocytopenia, <100x 10°/mm® Hypoglycemia, in preterm
<25 mg/dL, in fullterm <35 mg/dL, within 72hrs of birth,
<45 mg/dL after 72hrs of birth in preterm and fullterm; Hy-
perglycemia, >200 mg/dL; Hyponatremia, <130 mEq/L; Hy-
pernatremia, >150 mEq/L; Hypokalemia, <3.0 mEq/L; Hyper-
kalemia, >5.5 mEq/L; Hypocalcemia, <7 mg/dL
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vancomycin(100.0%), teico-

planin(100.0%), chloramphenicol(79.3%), trimethoprim/sulfa-
methoxazole(65.6%) <0l gram-eA+ ciprofloxacin

Table 5. Isolated Microorganisms in Neonatal Sepsis accord-
ing to Onset of Disease(N=109)

No. of cases

Microorganisms Early Late Total(%)
onset(%) onset(%)

Gram-positive

coagulase-negative 3(21.4) 36(37.9) 39( 35.8)
staphylococci”

Staphylococcus aureus” 3(21.4) 16(16.8) 19 17.4)
Streptococcus B ~hemolytic ~ 3(21.4)  2( 2.1) 5( 46)
others 2(14.3)  5( 5.3) 7( 6.4)
Enterococcus species 1071)  3(32) 4( 3.7)

Corynebacterium species 171 0 1C 0.9

Listeria species 0 1( 1.1) 1C 0.9
Micrococci species 0 1( 1.1) 1C 0.9
Total 13 64 77( 70.6)

Gram-negative

Burkholderia cepacia 0 8( 8.4) 8( 7.3
Acinetobacter baumanii’ 0 3( 3.2 3( 2.8
Enterobactor cloacae’ 0 3( 3.2 3( 2.8
Klebsiella pneumoniae 0 1( 1.1) 1C 0.9
Pseudomonas aeruginosa 0 1( 1.1) 1C 0.9
Escherichia coli 171 0 1C 0.9
Neisseria Species 0 1( 1.1) 1C 0.9
Hemophilus influenza 0 1( 1.1) 1C 0.9
Stenotrophonas maltophilia 0 1( 1.1) 1C 0.9
Total 1 19 20( 18.3)
Candida 0 12 12( 11.0)
Total 14 95 109(100.0)

"Mixed infection of S. aureus and coagulase-negative staphy-
lococci, 'Of Enterobactor cloacae and Acinetobacter species
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(94.7%), imipenem(88.9%), trimethoprim/sulfamethoxazole
(778%), cefotaxime(76.5%) =olATth HEA 7)o w2 YAt
of tigk AAA AL gram-FTH gram-S8T BT =
R Aol o ggkrh 243l AS gram- Sl
g3k A FEAL vancomycin(100.0%), teicoplanin(100.0
%), chloramphenicol(81.0%), clindamycin(72.7%),

prim-sulfamethoxazole(71.4%) o2, AEFQ 4$ gram-
FAdatoll= teicoplanin(100.0%),
amphenicol(80.0%), trimethoprim/sulfamethoxazole(65.4%),

trimetho-

vancomycin(100.0%), chlor-
gram-+/3 1ol ciprofloxacin(94.4%), imipenem(88.2%), tri-
methoprim/sulfamethoxazole(76.5%), cefotaxime(75.0%) <=©I
S tHTable 7).
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Table 6. Isolated Microorganisms in Neonatal Sepsis accord-
ing to the Existance of Central Line

Catheter

Microorganisms

Yes No
Gram-positive 24 53"
Gram-negative 13" 7
Candida 107 2
Total 47 62
"P<0.05

FAA A

gram-FAwol Z9E 624 5 1%H(1.61%), gram- %/‘ T+ 15
W T 19(6.67%), ZtHts 129 F 29(16.7%) 22 gram-%&
Aol Al felshAl Srekan(pP<0.05), ZHelthel A= %43}71] =

ATHP<0.05)(Table 8).
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Table 7. Antibiotics Sensitivity of Isolated Microorganisms in Neonatal Sepsis according to Onset of Disease

Early onset Late onset Total

Antibiotics

G+ (%) G— (%) G+(%) G—(%) G+(%) G—(%)
Oxacillin 46.2 100" 20.3 73.3 24.7 75.0
Penicillin 36.4 — 10.2 100.0" 14.3 100.0"
Erythromycin 54.5 — 30.5 100.0" 34.3 100.07
Clindamycin 727 — 43.3 — 479
Trimethoprim/sulfamethoxazole 71.4 100" 65.5 76.5 66.1 71.8
Vancomycin 100.0 — 100.0 — 100.0 —
Teicoplanin 100.0 — 100.0 100.0
Chloramphenicol 75.0 — 80.0 100.0" 79.3 100.0"
Ciprofloxacin 100.0 100" 525 94.4 60.0 94.7
Gentamycin 42.9 100" 175 50.0 20.3 529
Tetracyclin 16.7 — 27.1 100.0" 26.2 100.0
Cephalothin 100.0 — 0.0 100.0" 14.3 100.0
Amikacin — 100" 50.0 — 529
Piperacilline/Tazobactam — 100" 66.7 — 68.8
Cefotaxime 40.0 100" 20.0 75.0 26.7 76.5
Ceftazidime — 100" 70.6 — 72.2
Imipenem 100.0 100 14.3 88.2 333 88.9
Aztreonam — 0 375 — 35.3
— not tested, G+ : gram-positive, G— : gram-negative, ‘<3 cases
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Table 8. Mortality Rate according to Isolated Microorganisms

Microorganisms No. of patients No. of death Morbidity (%)

Gram-positive 627 1 1.6
Gram-negative 15% 1" 6.7
Candida 12 2! 16.7°
Total 89 43 45

"P<0.05, "Mixed infection:S. aureus and coagulase-negative
staphylococci, *Mixed infection : Enterobactor cloacae and
Acinetobacter species, *All 4 cases were late onset of neo-
natal sepsis, 'Existance of central line
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