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Neonatal sepsis in Sakaeo Crown Prince Hospital
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To analyze the culture-proven neonatal sepsis with regard to the incidence,
mortality rate, clinical manifestations, risk factors, causative bacterial
organisms and their antimicrobial susceptibility patterns.

A retrospective review was conducted on data from the medical charts of all
neonates, who had culture-proven sepsis and were admitted to either neonatal
or intensive care unit from April 2005 to December 2007. The patients were
divided into early-onset (EOS) and late-onset (LOS) groups, with clinical sepsis
occurring within the first 3 days of life and after the third day of life respectively.
Of 7065 live-born neonates, 27 had culture-proven sepsis, giving the incidence
of 3.8 per 1000 live births. The common clinical manifestations, in order of
decreasing frequency, were hyperthermia (70.4 percent), lethargy (44.4 percent),
jaundice (44.4 percent), and respiratory distress (37 percent). When compared
with the EOS, LOS was more likely to occur in VLBW neonates (40.0 percent vs
5.9 percent; p = 0.047), developed more hyperglycemic (50.0 percent vs 5.9
percent; p = 0.015) and thrombocytopenic (80.0 percent vs 11.8 percent,
p = 0.00 1) episodes. The significant risk factors related to sepsis were preterm
(51.9 percent), mother receiving steroid before delivery (37.0 percent), and
VLBW neonate (18.5 percent). The frequent organisms isolated in EOS were
Streptococcus viridans (23.5 percent) and Escherichia coli (17.6 percent), but
as for LOS, they were Klebsiella pneumoniae (54.5 percent) and Citrobacter
freundii (18.3 percent). Streptococcus viridans were 100 percent sensitive to
penicillin and 3rd generation cephalosporin. Staphylococcal aureus were also
100 percent sensitive to oxacillin. So were gram-negative organisms to amikacin
and meropenam. The mortality rate was 0.56 per 1000 live births.
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In individual institute, early detection of sepsis in neonates having risk factors,

together with knowing beforehand the predominant causative organisms

and their antimicrobial

neonates.
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susceptibility patterns are of great value
reduction of morbidity and mortality, especially

in the
in preterms and VLBW
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ANTAaLTe coagulase negative Staphylococcus
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- 14 ( hyperthermia ) : core temperature
>38 ¢

- @18u ( hypothermia ) : core temperature
<365 C

- J‘I’I’J:ﬁﬂ@l’mlmﬁa@]“\‘l(hyperglycemia):
Blood glucose 31N dextrostrix > 140 mg / dLlae
lailsarnnsiinglucose infusion rate w3alérsuuu
LA

% a b .

- AnzHnaaluAaaa(hypoglycemia) :
Blood glucose 37N dextrostrix < 40 mg / dI 1oy
1ail591nn138@ glucose infusion rate w3alérsuuu
ORI

Sepsis caused by a commensal specie required isolation of the organism from a blood culture and

both criteria below to be fulfilled :

1. At least 2 of these 6 symptoms documented at the time the blood culture was taken:

a. Apnea
b. Bradycardia
c. Core temperature > 38.0. ¢ (hyperthermia)

d. Core temperature < 36.5. ¢ (hypothermia)

e. Serum glucose > 140 mg / dL (hyperglycemia)

f. Serum glucose < 140 mg / dL (hypoglycemia)

2. Either 1 of the following 2 :

a. Another blood culture positive for the same organism taken within 24 h of the first

b. A central access device in the place before symptoms developed, followed by treatment with

an appropriate antistaphylococcal antibiotic for > 120 h

Early onset sepsis #anufly nidaigelumanusnifiefinainizidelwiealdnauanilenty o-3 Ju

Late onset sepsis K8 maﬁm%alummmmﬁ@ﬁuaLW"n:L%alw,ﬁaﬂlﬁ’wamﬂmwﬁqu 3%
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- Preterm #uNgfld mimnmﬁwﬁ'mqmiﬁ
< 37 “dah nnTUsziiiueae Ballard’s score

- Very low birth weight (VLBW) el
nInusnLARTRINTEENIN 1,500 NN

- w3eandld : dneuasea > 38° ¢

- Prolonged rupture of membranes (PROM)
: ﬁmnmnmaqqaﬁﬁ >24 T, NOUARDA

- Central lineb@wn umbilical venous W& /
%38 umbilical arterial catheters 3:¢iadl ‘Moun1s
faLTa LLazﬁaayﬂmﬁLmﬁuﬁu e A e
VA bFNaLIN

- Sepsis - Related Death n13@1831NN1T
faLtavasniInuIniia xdeiiu WNANIIATLIN
mseaude wansntadianaly 7 % AnaLwne
\oludaalifuanin WieeNnnT uazeNmIIL @4
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adanszgwins sufa law 1 luwinemnsLans

L%a BacT/ALERT PF WRZILATIZHA LAY comercial
automated blood culture system

- Antibiotic susceptibility 1oy disk -
diffusion @0LWINIIVBY Clinical and Laboratory
Standards Institute (Wayne, Pensylvania, USA; M
100 - S 16, January 2006)
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-1 fdunuwssan Siesilaou aslugd
PBINNTUINWAINE Touay Anadn Adoaiumn
NI

- 18lusunan uSagune 6@ lawld chi's
- sguare WAsFisher's exact test luUnivariate
analysis 198 p - value < 0.05 fip3N&Aty ARy N9
0@

NANSANY

nnafne lesnafudeyadounds lu
n3nusniAia 0 89 30 Su Fadhiunsinen luve
dthenisnuiniiia wasvedihednga (ICU) ngw
IUNNITITNTTY IERHRITRE WLAIWITYWIT

5oy wazaTIIWLNALNzLToluealiauan

FILALEDN LUBNLL a1, 2548 B9 FUWINAY WA, 2550
wudnnsaargelwdeauasmnsnuInifin 1w 27 31
NMNA 3 BNsAALTERS W 525 "9 @30 Aa
Lﬂuqﬂamirﬁmaamia@L%@slumsmuﬂLﬁ@ 3.8 i@
1000 NINLAANTW Lﬂumiﬂﬁ%fumﬁﬂmiwaQ’ﬂw
Anga (ICU) 6 378 ( Fauas 22.2 )lasilu early onset
sepsis 2 318 WAL late onset sepsis 4 318

1. ansmzilszrins

MNNIANHINLIY 015ATIA LadgUa9nIIN
(Mean * SD) 35.5 + 4.9 “Ua#k WWiinLaAY 2411.9
+ 850.8 N1 ALt TWNeTIE 15 378 LWaWds 12 778
AaLTudaIn " T WY WIAD 1.25 1 1 LIRD
PaInN3AaLTe Ladt (Median) ﬁmq 2 u(range
0-23 7u) tIu early onset sepsis 17 318 (F882 63.0)
oyaTIn 0y 37.0 £3.9 “Uawi swdiniady
2641.8 + 787.4 NIV WAZ late onset sepsis 10 318
(Yaunz 37.0) 97yA3TA 198 33.0 5.4 “1a%t 1
Winlady 2021.0 + 874.0 N3N U avdayalszany
FInN397 2

2. 9INIURZDINTTL AINNARHN LAZHE
mi@mﬁmwaﬁadﬂﬁﬁﬁmnﬁaaé’u

INNFANBIABINITUAZEINITY AN
AafinAwLLNT q@ﬁa‘w 19 978 (Sosaz 70 .4) 3809
A3 AD TULR: @AY adeaz 12 118 ( Seuas
44.4) vou 10 78 (Youaz 37.0) lay early onset
sepsis WUBINNIM N @ 10 90 ( Sawsz 58.8 )
J098901A8 waU 8 318 (3PUAY 47.1) TUURIAD
WwAedesngas 7 e (39uaz 41.2) U late onset
sepsis wuan3ldunni @ 9 71 (Yauas 90) 789
89N Aa Ln3aLdoadn & T (Jauas 80) Ta9aINNAD
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A1379N 2 ﬁﬂﬂﬂﬂiz%’mi

v
LN ngmsﬁ WIRBNA
w18 ‘VII]J:\‘I > 37 > 37 Mean +SD < 1500 > 1500 Mean * SD
as 4 as (4 as as
darr Uaw Ny Ny
early onset 7 10 8 9 37.0%3.9 1 16 2641.8%787.4
n=17
late onset 8 2 6 4 33.015.4 4 6 2021.0%874.0
n=10
Total 15 12 14 13 35.5+4.9 5 22 2411.9+859.8
n =27
p-value = 0.058 p-value = 0.420 p-value = 0.047

91N13TN  AILnAed n’]’J:ﬁ?’WI’miuLﬁa@“dLLa: %dwuslu late onset sepsis ANNIN early onset
iaaluideadn atheas 5 31w (30082 50.0) sepsis BeIN9ATI ALY ﬁama:ﬁﬁmalwﬁaﬂﬂd (Soras

9INNTUAZENNITL ASNIRATNTBIS B9 50.0 LADUAUYeDAS 5.9; b 0.015) Uas LN3aLA0AMN
mju"[&iﬁmwml,mﬂ@hama 06 wawan13aTany  (Sewaz 80.0 WBUNUIPUAZ 11.8 5 p 0.001) W @9

maﬂgummsmawﬂumsmLmammmiﬂmnm@ AINTINNN 3

@199 3 & AIDIMTL aINARRNKATNITIINReU TN T e sdurmMzlinn iAo reINnIIN

early onset late onset

p - value
n = 17 (508az) n = 10(38zaz)

laiflonsu a9 1( 59) 0 0.630
47 10 ( 58.8 ) 9 ( 90.0 ) 0.099
o &

AL 3(17.6) 1 (10.0) 0.523
<

aa 7(41.2) 5 ( 50.0 ) 0.481
Poor feeding 3(17.6) 4 ( 40.0) 0.204
apnea 2 (11.8) 3 (30.0) 0.249
way 8 ( 7.1) 2 ( 20.0) 0.161
TN 0 2 (1 20.0) 0.128
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early o:lset late o:lset b - value
n = 17 (598az) n = 10(599az)

LAY 7(41.2) 5 ( 50.0 ) 0.481
waaluideadn 5 ( 29.4) 2 ( 20.0) 0.475
ifwma‘l,mﬁa@”a 1( 5.9) 5 ( 50.0 ) 0.015%
shock 2(11.8) 1 ( 10.0) 0.697
ANC < 1,000 2(11.8) 1 ( 10.0) 0.697
thrombocytopenia 2(11.8) 8 ( 80.0 ) 0.01%

*p < 0.05 significant
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3. thiundanu WARE NuN1IEaLTaTeY
MINLINLAG
=2 1 o a{d o o ¢
MNMIANEIWLINTIBNNAN TuRUELN
fl.a Aa mInifaneurwua 14 38(Fouas 51.9)
J0989NABNNIANLETY steriod rlouAmaa 10 37w
(Youay 37.0) VLBW 5 378 (Seuaz 18.5) wazld
wlastiwwols 4 e (Fewar 14.8)anuaneulu

early onset sepsisWUNINLAANaWAWUA 8 T18(Soaas

47.1) 913016 steroid neuasaa 6 38 (Souas 35.3)
LLa:msm‘lé’mﬂﬁ%mxﬁauﬂaa@ 378 (Souns 17.6)
"1 late onset sepsis WUNTINLAANDUNTALA 6 T2
(3eu8z 60.0) VLBW WLazau13abéTU steroid naw
ARaABLNIRT 4 11 (Fouay 40.0) lauwuin late onset
sepsis tIw VLBW a1nnin early onset sepsis
a9l Ay (Sowaz 40.0 LpuNuIapa: 5.9 ; P
0.047) U QIEIANTT 4

A1379N 4 1 AITATUATAINY WAUTAUNNIAALTEVDINIINBLINLNG

early onset late onset b - value
n = 17 (308az) n = 10(50uaz)
PROM > 24 T4, 1(5.9) 0 0.630
Y170 disteroid nounnaa 6 ( 35.3) 4 ( 40.0) 0.563
w1 ldnEuznaunsea 3(17.6) 0 0.232
preterm 8 (47.1) 6 ( 60.0 ) 0.402
VLBW 1(59) 4 ( 40.0) 0.047%
APGAR < 6 0 1 ( 10.0) 0.370
1" 25 umbilical catheter 0 2 (20.0) 0.128
IHa3estremela 1(5.9) 3 (30.0) 0.128

* p< 0.05 significant
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4. WamTWNzLTeluiea
d‘p a A A Al
NnnaNTIwLTanuafSoluiiea 525 3
1 Ajl' A U A
3N WUKRRLWZL T luLAaa IR HaLAN nngiln 27
T8 lagn1In 1 718 §n13@aLde 2 33ia (Escherichia
coli Wz Citrobacter freundii ) ‘fda%l: 1%7‘!@:&1 late onset
4 1 1
sepsis  tTanLTu WL%@;au@uwﬁﬂﬁLLﬁ Klebsiella
pneumoniae 6 318 (3pERZ 22.2) IBIRINN fB
Streptococcus viridans 5 318 (%’auaz 18.5) LAY
Escherichia coli 4 78 (30082 14.8) anwaNeU lag
X A
eary onset sepsis L¥eniiu nquini ade
Streptococcus viridans 4 318 (3988 23.5) 789989

N1f8a Escherichia coli 3 318 (%/aila: 17.6) M late

3 1 1

onset sepsis Ve iln ﬂLﬂ@;&hﬂﬁ A Ao Klebsiella
pneumoniae 6 318 ($DURZ 54.5) 1 AIAIATITIN 5

5. wan1sdnwawliaesiiucves
d‘y a A
LraLuanNLIe

1 a A 4!

cl,uﬂfp;mmﬂmml,mmmn PINL Strepto-

coccus viridans N1 @ wunsfianalade o0

UfFmengu  penicillin uaz 3"

generation

cephalosporin group L% cefotaxime ©438882 100

1 a 1 ad

7w Staphylococcus aureus dinaladesnyfTus
3 v

oxacillin  ¥auaz 100 1Tand a8y Hanuladasn

UTwue vancomycin $auaz 100 LTUNU t QY6

o
ATINN 6

a X A a _da a X
AN 5 L ﬂ\‘iNﬂﬂ’]jLW’]zLT@I%Lﬂa@maﬂﬂqﬁﬂLL?ﬂLﬂ@'ﬂ&lﬂ’]s@]ﬂL’ﬁa

wuaiLsy early onset late onset Total
n=17 n=10 n = 27 (3o8az)
Gram positive bacteria
Steptococcus viridans 4 1 5(8.8)
Staphylococcus aureus 1 - 1(3.7)
Micrococcus spp. 1 - 1(3.7)
Gram + bacilli 1 - 1(3.7)
Gram + cocci in pair 1 - 1(3.7)
Gram + cocci in cluster 1 - 1(3.7)
Gram negative bacteria
Klebsiella pneumoniae - 6 6 ( 22.2)
Escherichia coli 3 1 4(14.8)
Citrobacter freundii - 2 2(7.4)
Acinetobacter spp. 1 1 2(7.4)
Haemophilus influenzae 1 - 1(3.7)
Haemophilus parainfluenzae 1 - 1(3.7)
pauainfluenzae 1 - 1(3.7)
Pseudomonas spp. 1 - 1(3.7)

Unidentified organism




Vol. 25 No.2(Suppl)Apr.-Jun.2008 ‘ : M

EJ Prapokklao Hosp Clin Med Educat Center 1158

Continuing Medical Education

ﬂl 1 ad d‘v a A s
AN 6 L ﬂﬁﬂ’l’]&lﬁ’)@]ﬂﬂ’]ﬂg"ﬁ’]uzmﬂdLﬁﬂLLUﬂY]LSEIﬂ?&I‘LI’Jﬂ

organism % sensitivity to antimicrobial
© ©
§ £ % [ g £ c e =
- c £ 22 £ 8 8 ¢ § g ¢
= - C = = o) O X = ©
= (@] = = x o = = € o IS €
= 2 E © 8 2 £ 2 8 = & £ o &
2 5 T R 5 £ & 8 5 8 g s 3n 8
o ® £ 2 © & £ ¢ @
2 §E 5 8 8§ £ 8 5 8 5 & 2 ¢
Streptococcus viridans 100 * * % 100 100 * 100 100 100 100 * * 100
Streptococcus aures 25.0 57.1 100 100 * 100 100 * * * 100 100 100 100
Micrococcus spp. * 100 * 80.0 * * 80.0 * * * * 80.0 * *

] A A 2 A A
luﬂqmmﬂmimmimu DIWNLNINN q(ﬂ e
Klebsiella pneumoniae faullasdesfTus ngu
aminoglycoside LT gentamicin foaz 66.7 amikacin

¥ :v a 1 Aad 1
IDURS 100 uanmnumumw&ﬂmamﬂgmuzﬂqm 3

A | ad | . i 1
WU’J’]&Iﬂ’J’]SJVL’mE]U’nJQWJuzﬂQM aminoglycoside L%
gentamicin S8uaz 80 amikacin 3088 100 WAZEN
mm"b@iamﬂﬁ"fnmmjm 3" generation cephalosporin

group LT cefotaxime Was ceftazidime Soeaz 100
rd generation cephalosporin group b4 cefotaxime  LTa1d addafalnNalada meropenem Yoway 100
Wae ceftazidime 3p0as 85.7 3w Escherichia coli 1 a9AIANTINT
ﬂl 1 ad g a A s
ANTWN 7 U mmmvlmamﬂgmu:mmLmaLLUﬂmiUﬂmau
organism % sentivity to antimicrobial
8 =
8 e 8
9 g c "g 5 =
= £ [0} Q ) o © £
c £ £ £ E £ 8 &8 58 2 § 5 o ¢
= % & % ©® x 5 °© %X 2 E E © ¢
e x ® & N 9O o ¥ O ¥ & g & &
s g § & & 53 & g2 & ¢g¢ s £ £ ¢
IS £ [} © o O o 2 O £ < @ € o
© © o 18] 18] 5] o c Z £ [3) oD © €
Escherichia coli 60 100 * 100 100 * * 100 100 60 * 80 100 100
Klebsiella pneumoniae 0 71.4 * 857 857 * * * 66.7 71.4 * 66.7 100 100
Pseodomonas spp. 100 100 * ¥ * * 100 100 * 100 * 100 100 100
Haemophilus influenzae 100 100 * 100 * 100 * * * * 50 ¥ * *
Acinetobacter spp. 33.3 66.7 * 83.3 71.4 * 100 85.7 100 57.1 * * 100 100
Citrobacter freundii 50 50 * 100 100 * * 100 100 100 * 100 100 100
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6. outcome

nseaLaTamInLINLAR 27 378 L A
4 7y (Sousr 14.8) Aardudaineny 0.56 ¢a
1000MINLAAEEN nIedoua: 14.8 WasNIAALTE
1aeiTu early onset sepsis 3 718 (Fouay 75) LA late
onset sepsis 1 118 (Jopay 25) adlaiganwuan
ANNN DA

a d
917
= X ea & a X
NNMIAnL AN IBinAaL e IasNNIN
wINLAA L3IWENLE mﬁﬁlmzﬂqwsw 2R LYNAY
' A dAa A v A o A 10
3.8 18 1000 NINLAANTW T NFLALITUIIBIUIR"
1auWUSAIIONY 0.56 §8 1,000 NIINLAANTAHID
$ouaz 14.8 VBINNTAALDD 5@15’1@1’1&1‘13J'“amﬂ w19
Vuwsz anwazdszonng a’lilqﬂiiﬁ LRZUNARNLARE
V09NN IANEI_INIIIBI MDY (mqﬂﬁﬁmﬁﬂ 35.5
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