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AEEAZ | : Alel(12.15)
ESE | AR - - - AFE(7|2-1 o|8MZ)
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Vit K cefotaxime

SMOF lipid

ampicillin
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16
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S10
S11
S12 |
Al &tot Fehfd(12.14716¢)
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0 A% g8tz A% #4 2 4

O 48 ARy BA

- 3AA A4 (Association) AFE*

A folan) 9 R71% AES B} BE Fofop,

AR Aol ik Aol el E At
T OFAlI(TPN, SMOF lipid &) F1 9%, T4 -2x49Hd
o

A o F(vascular access) & A 9A 3F 8dE= EAEATH

. 71 A7}, 159 E93 TPN (RR 14.1, p < 0.005), 15¢ &< SMOF

Lipid (RR 18.0, p< 0.001), 1587 16¥ ] F<& 50% Dextrose (RR
141, p< 0.005)7} AFg3} 718 o3 A3 9R8<
FRISHATHE=S 2).

- fJollA AFg SMOF Lipid, TPN, 50% Dextrose <]l 4+
4

EolopA o) A BAE froldol BAHE At ok, A
WIFH W A Aol w2 APa 0T TRl AT

+ Fisher's exact test, ad hoc methods

S PEL R

- AA d9AA ¥ O wgEds

- Ak glol 3w (P2, P3, P4)Y A A AFH oA AFT Ay

v FA AN A Gitrobacter freundii v4°) =5 A L2H, L3 4|
WA (ESBL, Extended-spectrum beta-lactamase)* <= X ST

x Fcol-t Klebsiella spp.2F 42 125 oAl M AR = betaactamase S A2
ol_ésgi’ StMA| §=2 ANA|IZASZA SHMA LA S LIEIL = el =2

= _u_OE - 0 — o

AR @ AR AWBYRYE 27} FARAAA
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- A=H trobacter freundii ol Wsl, WA -F+HAHESBL ©}3)<
@71 ge] AN SHATHEY 3).

- AR 27 AR REA Y

- Foh 4919] 17 A, FH5, B 5) W FANA Gtrddater
freundii o) AEFHH T, A A AF B D @G A ol A
o8 3} 97 Dol YXFATHEY 3).

- I, Fol 4919 B4 HA|(AA, Ui HAAIA ZERHlo] 7t
AZEHULoH vlo|H 29 FHFo| BF FY(G4,P6]) st
- o} AL FA|(FAR AT, A-DDUA, 718t HA T) vl FAIE
oo Al Folm® S8 TG HTPN), A2 Y UA(SMOF lipid),
718} A 5 WA A, PaolA 12159 FHE SMOF h'pidoﬂﬁ
Citrobacter freundii ¥+°] A=53low, A4 HA A A
73 FU3 GUIAAES BEATHE 6).

- 1 9= 169 P4olAl FoE TPN, 159 P2oAl FAH 50%
Dextrose| A Citrobacter freundii 7°] A= Qo A 3lolr}
ouIgls AAAF WskE HQl o] F FoF oFA|(P4 169 Fo] TPN),
% Zﬂ—rﬂ FA FAY 2T R E L97FsAd0l A= oAl (P2

59 T 50% Dextrose)v= 97| & A¥=E FGsA skt

- BARE T oJopFd Ui’ Fo AY
- AAotF A A w AR (H] ] E)E TPN, SMOF Lipid 5
ofofFe a7, oA AAE Aldsileu Aabast B SAJ oI it

Vg A% FAA A

o
o,
a=
=
o
i
_)
X
P~
Y

lipid A|FHEE

Beals AFUS 7120] o)



SMOF Lipid A AlFHzol e Fa4 HAAS 2 A
oFstAR L A= BF FAoAT

- A otF A, AL oS54 B3 HAA 2 BE SR vYAF

- A otFRAAA, FrotellA|l fAlS ZAISHE ofAl el mA =
B7HE fst &7 AAE AH s WiSdHAE AN A 1
A, Aot oiata ol FAERA 141 A AN Citrobacter
freundii ¥°] &= AW, FALEH] ALl ek QIFH|olE, B,
7)1, £xto] T O SAEAA o %‘E/\l?ﬁﬂl/‘it Gitrobacter framdii
7V AEHA &doh. AaddA HEH Citrobacter freundii 2
N1 HAA AN HEd HdA} L3 AN (ESBL) 2
F7IMEe Bk 28y $70] A" Al ol AR Alo]of
ANZEEQ] AFBAE 45T T+ YA

<

m[o

St Citrobacter freundii v 778 &AL 93 12.28~1.2¢ 9]
A Aol FEAA B8R 519 i3] AT AZ =D HA=

BEF 400

- 3o SMOF lipid ¥9%F 9 Gtrobacter framndii 5 74 82l

- TAA, nAEH o7 ARA o] £ SMOF lipid9] $hold =
FUFe AEsAT(E 5)
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< & 5. o} SMOF lipid FYHF >

P1 P2 P3 P4 S8
121562 GAl #S(kg) 1.54 2.05 223 1.61 1.81
£ (cclhn) 0.2 1 1 05 04
15¢d Start 17:00 17:00 18:00 20:00 17:00
Dose change - 00:00 1.1 2300 1.5 - -
162 finish 17:00 17:00 17:00 15:00 17:00
F0{A|ZHhr) 24h 9n+1.0, 17h=1.15h=1.0, 18h=1.5  19h+0.5 24h
SMOF |12.15-16 &5F0iz 48 25.7 32 9.5 9.6
;lggoh « 152! 7|} *11:40-17:00: B N B *11:40-17:00:
NES 1.07 2.16
% Z(co/hr) 0.2 1.1 1.5 0.5 0.4
162 start 17:00 17:00 17:00 17:00 17:00
16€! finish 22:53 22:31 19:00 19:30 23:00
F0{A| ZHhr) 5.8h 5.5h 2h 2.5n 6h
12162 S50 1.18 6.06 3 1.25 2.4

ol F-FHH Yol A e SAF 1 BS Aol ARl A
A4 A A ] F Sl B AFHS APt
SMOF Lipid oA A&7 o] IEFMAERTG B2
HAHEY 7).

_14_




it 6. O]ﬂ]%%‘%}% /1\_]/‘3 o]’ %g;{]’}é A]'UJ‘Z]' }\]'%‘ 9] Q—]l:xﬂ HH 001:71511 /‘]' QE’]' > (AAFZ TH P: positive, N: negative
ot | PN [ TPN | TPNL | lipid | lipid | fipid | ity | 4 | @izl | sucton | 9, | DS, 75?;7 | T(gop | e | TS poine| St | S
== XKk x S e i - -1 ° ° ° prorag )

5 | 16 |17 5| 6 | 7 | e (%Naa%/ we | G | ool | onts | ows | OV |z | W | =59 e
Pt - | N N| = | N| - | N - N N N N - N N - - - -
PPl - | N| N = | N =] N| - - - - ~ | e | - - - - - -
P3| - | - | N | = | = | - |P=]| N - - = | P | - - - N N - -
A | N [P | N| P | N| - | N - Pas - - - - N - - - N N
st | - | - -1 -1T-1T-71T-171- - - - - - - - - - -
s | - | - -1 -1-1-71-171- - - - - - - - - - -
ss| - | -1 -1T-1-1-71-171- - - - - - - - - - -
sa | - | - | -1 -1T-1T-71T-17- - - - - - - - - - -
ss | - |~ ]| v - -1T-1T-17- - - - - - - - - - -
ss | - | - | -1 -1-1-1-1- - - - - - - - - - -
st | - -] -1T-1-1-71-171- - - - - - - - - - -
s8 | - NN - N - - - - - - - - - - - -
so | - | - | -1 -1-1-1-1- - - - - - - - - - -
so| - | - [ - [ -1 -1T-1T-7- - - - - - - - - - -
sl - | - - [ -1 -1T-1T-7- - - - - - - - - - -
sl - | - -1 -717-1-1-17- - - - - - - - - - -

+ C freundi Z¥SR olFt o2 TLIEE S AFY 0|F SoiEl HoZ 57 Exje

o A UR-olmo M sjust HoR ol ool offt JHsA HWHE & gtol S 2

oo ALY BT HuEo] WxE He SE HOR(RA Al HEE 290) 29 JHsM HHE £ glo] A 2

o 150 =X E0f 17 F0{ ol™o[A2Lt BAOA MM Foi=X] 22 TPN
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[AdH ZA] : T=F
- SAA Aol 7HE oA E= 154
freundii ¥°] A= AT

X
RS
)]
5
=]
5
Q.
o
>
§
S

- Gitrobacter freundii T SMOF lipid A &3l &
A, iz er AEEE s SElR|(TS
SAet @71 Wl diF F24 7heAol FIEA.
« o2 7|2 50l M JHHER +HE 50% Dextrose [P2, 12.15 F£0{£]

o 12:30 AP ESHE(SpOR 67%, AF20E 5|2 E|X| obS) 1240 AlgtS 1983]/2

w+ TPN [P4, 12.16 17A[F0{ ]
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[N

o

Al: &

- SMOF lipidoll A 2% Gtrobacter freundii 9+ AHg Erolol| A E-2]

- SMOF lipid®} 2 A ZAA+= P&

Citrobacter freundii & A A A Fo] EF X5ty LA L
o)k vkl A o] AAHT

B BAAZE AdAs A Tl oHe 1E FAA
W@@%m%ﬁﬂﬂ,W@Oﬂﬂ“ﬂH@ﬂAwﬁﬂﬁﬁﬁﬂm
lipidol A ®el8 WdAr BF dXse ¥y EA5E
Z2U7A ] o3k 7+ fAA o] AAHT

%
AW BR(CDOE Ttol=etl e T, 7
o°

FEZ 3 9= 5 F9A9Yel =

O

§
)
S
&
rlr
o[N
m

[FAHE] : &5

+ SMOF lipid®t 3}38t2] Ad&o] AR dWHA A (lipid emulsion)

FIAA G HYE FFEES 0S wa, 53 FARD
Eo2 A% ZA90P0] ¥ Ao GHA Yol T FAAo
SEELS

m

O
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s) AAE Aldskl oy 7&:‘% m) A = HAME}(ﬁ/\VﬂJJr +4).
= 19 sk oltiEs ol dEd SMOF Lipidol tHdh
A efA oA A AFo MEHA AIdE FAHCE FRIF,
AAEF L2 AP EAA HAZ F AT
- FAA BAGANA 29F THsA
AR S A 93 AlA o T8 A W SR A AH (Tl ol E,
37, £l T) WMYA oA Gtrobacter freundii 7}

‘

Ak, Ao S R BE JFEDAAE

oY fd N
1 S
i

Ello N

4
x
o §
22
g

* 12.17. IEI”I{I 30, 12.20. 2[2] 194 (A= S 2|=zH7[= dA M)
L, AR 2ol 47 oﬂ Al 15€ SMOF lipidE F3 @32 A
F 3902 o]Ed 93] SMOF lipid7} 27k SAo L9=UE
MAgo] sol FAA FEqdANM LEHAE 7ML ¥t

< FAA Fo @A >

O SMOF lipid+= 500ml &% A|Fo=, $ko} Fof A 7FEAZF 50ml &F

10161—

FA7 ]l

TFotel A A A-A PZE o) 8 AL

=

- 1215%9 11A30874 (ZEEAF BY7F F7F Aol tisl 2% &
2 114402 FH AHFA
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% |:>1’ 82| A-I |/|:|HA-IEI: ZA Qlall AlZke Eo{Zf IK-IE'O—l Mt &gt
0% CI2 slofet MTS0{ AlZka} SH7| 2Ish mA|(17A)
w E0JX} 2 E0 I D F0{ - P2),
SAHC F0f - AHE F01 - P4)

AAIZE D A7AI(ZE=A

P3), 20Al(Zt=

A 3ol

Q| HMe=eny,

17AI(Z=AL C F0{ - P1, S8), 18AI(Zt

FAA B
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- FAA EHgA NN 24F
- AA ol FEAA W 8HAA 5 SMOF lipid £5F& &4l 8=
A4 FAFH A A Gitrobacter freundii 7Y 7 &= AT}
A Fo dig 29 7tsAe wiAlsta, FATEACNAY 2
7HsAdo] Yhe-& wEe u), SMOF LipidE SAlol &E+sh= TA}xﬂ
TH GAANA LEEHIAUES sl U
» M3 HEZ Ho| SZIoA SMOF lipid 8718 Z10 &F(FAMEIX|of L0 ZH])

7Hs 2

rl

CaEY A ZHael BE H81% me 2 ZudA
SHAR AN T JIek AT FYRL e W, T4 2
WA F ot TgelA ool BARAEAL FAT 5 ok

O SMOF lipid& 500ml %%* XH FOo=, o} Fof A
FAZ] &5t & 3

A PEE o

o}i
1:1
rﬂ
=2
>
AC)

- 121549 11A1258 4 (XS AF A)7F SMOF lipid 8719 58 2lS 94
- 12159 11A130E7 (X3 A B)7F tEAF AZF 488 %S SMOF lipid /7]
gRRlolA 2 FARA &5 F @9 FotolAl A F
- 12159 11AI35EA(XEEAE A)7F XEEAF B7F ARESE &Y SMOF lipid

87 2felellA] 5HE FAAE £ F FA U Efolo] Bu

:_'6‘_
- 121549 1641303 (ZFEAF C)7F 2HZEAF B7F BFT FA7] 570 F
Alg Linee -
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<H3tzA A} Q3R>

o OUEZHY AAMo} Agel HANL, Gitrobacter freundii

o H¥F UL 179 12€ 15¢, AUFATZE 53 Fo4=
SMOF lipid 7} 2945 2 A2 AT & jlon,
FAA FH] dANA G 2o 4FF HAAX] Ae AL=E
ol ARt

rr
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O Aed A 73

< AHEl #P1 AR A >

AtEl #P1

O (848)

- 122 8ol 32 + OFALZ 1.70kg2 &Y.

- APGAR score: 78(1&2) - 108 (52)

Tl

M_u

N
ofl

2017.12.08. ~ 2017.12.16.

i ob7| e

= =
S T

tof Efoitend, &dot

5

H2 =2 Al

24
o

- 32 + 0F 2| o|xot2 H|

=z

10

N
fojT

of

oo

ujo

2F 10A] 532 At

od

ol

oF

HTPN) Foi=d: 128 112 ~162 TPN ¥ SMOF lipid 04

o o

o

AlX{Ofjofo
(=M=l

=
=)

olo
o<

IF
5l

HO0

r

8Al 30=0il

ampicillin 504

2+ (jugular catheter, PCVC): 128 92 PCVC &taHol® |XIE)

£

- Rota virus screening test: Al

- CBC (128 142 Ald): WBC 14,350, Hb/Hct 13.6/38.6, plt 408,000

- CRP (12& 142 Al&): 0.01
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< AHEl #P2 AFE A >

Atel #P2

O (248)

- 112 52of 31 + 1FXE 1.32kg=2

- APGAR score: (12) 58 - (5&) 7

~
=

Kl
=
o
ar

Lo

__c_l
Klo
KJ
I+
o[T
1of

™
fo[m
o]
M0

od
i
Kk

- 2@7|Zk 2017.11.6. ~ 2017.12.16.

tof Efoiit ehot

5]

o|=ot2 M &Y

7

e ofal Stoll A X2 A[A(11.6 ~12.16)

At

7ol

s

10A] 352 At

°%

At Mt

H% ofst Al

=

7t

7740|

/=

s

T 200

[R=13
=

<a

od

ol

oF

e 6L FH 128 162 7HX| Foigh

=
=

% SMOF lipid

of2f: TPN

et (TPN)

A of
S =

=
E3S

2|
=

11

S £ ampicillin + cefotaxime + metronidazole2

xFod
o 93

| At

6L FE 128 162 7tX| Foigt

)

i

2+ (jugular catheter, PCVC): PCVC (11 14 4&f

24 5& A= oF: 7

o

ol

Al

folm
o]

ok

N
<1

o

ol

- Rota virus screening test: OfA|&H

- CBC (12& 162 Al&): WBC 7,200, Hb/Hct 10.6/32.1, plt 122,000

- CRP (12& 162 Al™): 0.73
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- 112 240l 34 + 3FXE 2.1kgE

- APGAR score: (o|4h

Atedl # P3
O (BNyE)

< AHEl #P3 A 3 >

MH X =

s

100
ol

I

ofl cH

Klo
T
ga
KO0
X0

E]
4

o[T
o]

FAH

=]
=

(= 37.8C)o|

=

H}tod
=

I

—

I}

2ef 2o

4

- 2@7|Zk 2017.11.25.72017.12.16.
OO0 HelollAM 34 + 35Xt o|=ot

Klo
fojm
__O._
o+
1

0l

oK

folT

iof-

W 4A 15 M2 378T

FAIE:
) Foid: 10¥ 28LFE TPN, 108 302 F& SMOF lipid F0{2t

olg

)

i
[l

A
=

=

2 922 E| ampicilin + cefotaxime 04
ol

o o|Z0o =2 12

§¢od
1 (jugular catheter, PCVC): Jugular catheter (122 11

o
10

7
K
n
o
ol
o0
<0
R
il

If
Iz
K

oI
o]

ok

N
<1

1

24 (11 25¢)
- CBC (12¢ 162 Al™) WBC 2580, Hb/Hct 9.9/29.9, plt 33000

- Rota virus screening test:

) 1.04

e
10

Al

oll

- CRP (12& 16
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< Ayel #P4 A AT >

Ate]l # 4

O (EME) 20174 10¥ 280l 25FAtZ 830g2 =2 &M et
- Apgar score 12 48 - 5& 61

(ASD), &, M3+ & S
- F AR S EFUSETELE BE ol S EVIA AE EE

= o
712X H olddEBPD)ILZE 2ol EEFMEFL0l AU, A3 E7| XZSHHAM HXE
B2 &7 M 2gt e ot & =X AU
Sz JHESO o of= X2 2 stdeLt =d 8101 1110 ==, LY & 2 siA =

1215 At MAZSIE Mo 2 UAS
1216 12:30 &AE ST 67%, 1300 HR 1783], BP 41/208 X 3tZ dopamin S£2f 17:00 &%
oM F2F 17:45~18:04 AMHM=(1R, 200117 ~22:110 A H M =K}
Atk Mel: @F 10A] 1082 AMLHE
¥ ALY HA| M| AZ o5t AE: 2% 12A] 0E M ZSEE 67%2 AT
O (=18 2R}
- B4 "9 et (TPN) Soiad: TPN (1028~ 12.16), SMOF lipid(10.30~12.16)
- S5 ot o AS
- DALY HE (9]F) ofF: oAl o] 118 202 ~128 5 &M amoxicillin/clavulanate 5 <F
- 7|} e 2 A ARZE: M 12.11~12.15 cefotaxime F07
- MMM o2 (ugular catheter, PCVC): PCVC (10.30), Jugular cath &F¢i(12.15)
-7 A Y YA SF AR oF A5 EY| AR B
O (HME4d dA 2

- 0ld= HAE (12/16) € vik HAL
1214 Z7|HX S5 &7| v A AH-), Tip 8i A AH-)
124, 11.29, 1123, 1117, 11.11 HujAZHA BF SN
11.2 Genital mycoplasma culture (+)
10.31 Z7|&X| s57|4A Corynebacterium striaum (+)
- Rota virus screening test: 8i&
- CBC; (12.16) 3710-11.0-79K
- CRP: (12.16) 0.09
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(1 AIZIE go} el W3

AR P1 P2 P3 P4
15
04 00 HR 171
06 00 AC 0.5cm =7}
07 00 Sp0O2 88~90
09 00 S gHA & 40 chest retraction
10 15 chest retraction
12 00 FFEAutA <&
16 00 EF-Jgat A&
16¢
15 37.8%
04 -
50 37.3=2 3.4
06 00 AC 2cm 7}
08 30 irregular resp
S &S + A=k 9%
30 sPO2 67
. e s
RO2&853L 95% &
40 HR 198
13 10 apnea SpO2 78 | 00 HR 178, dopamin
A= 3 318 95%
4 00 HR 178
05 am IRB S
00 HR 182 00 LA HAd | 00 HR 192
15 10 apnea spO2 80 | ¥, pale BP 80/49 |10 AC 2cm 7}
A5 T 94% 30 HR 200~210 20 Apnea Sp0O2 71
20 S5t =% 95%
17 20 HR 20 SC2 80~&% 44 A9 A& AF
18 00 Apnea HR 72
Sp02 72
9 40 apnea HR70 optiflow 16L 23 AHAAE A2
Ao = 3] E<HE | chest percussionr— H%
20 51 HR 80, spO2 55 17 AL E AZ
21 08 HuaxAs Al | 50 AHAA=s A2} | 32 expire
29 53 expire 35 expire 10 expire
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V] oSSEy AM0F SSIA E4-AY 24
SR o e | A EEl (A= R 2 | pvalue |2

TPN_15¢ 4 2 0 10| 14.1 (0.892,224.300) 0.005

SMOF Lipid_15¢ 4 1 0 11| 18.0 (1.148,282.200) 0.001

50% Dextrose_15< 4 2 0 10| 14.1 (0.892,224.300) 0.005

50% Dextrose_162) 4 2 0 10| 14.1 (0.892,224.300) 0.005 | AM2EX} Ateforst & 504(12.16 00:00)
5% Dextrose_15¢ 4 7 0 5 45 (0.287, 70.560) 0.185

5% Dextrose_16< 4 8 0 4| 35 (0.225, 53.260) 0.300 | AFX} Aefetrst M F04(12.16 00:00)
Sodium Cl./Dextrose 1:2_15¢ 0 0 4 12 1.9 (0.228, 15.640) 0.556

Sodium Cl./Dextrose 1:4_15¢&! 0 1 4 11 0.9 (0.071, 11.100) 0.980

Normal Saline_15¢ 0 5 4 71 02 (0.014, 3.484) 0.878

MVH_15¢&d 4 7 0 5 45 (0.287, 70.560) 0.185

MVH_16< 4 7 0 5 45 (0.287, 70.560) 0.185| APUX} Aefetst M F04(12.16 00:00)
Vitk_15¢d 0 0 4 12 1.9 (0.228, 15.640) 0.556

Vitk_16¢ 4 6 0 6 5.7 (0.361, 90.820) 0.108 | AMA} AlEfetst M F0{(12.16 27M)
Cefotaxime_15¢ 2 1 2 11 43 (0.962, 19.522) 0.136

Ampicillin_15 1 3 3 9 1.0 (0.141, 7.099) 1.000

Metronidazole_15% 1 1 3 11 2.3 (0422, 12.911) 0.450

Muteran_15¢ 1 0 3 12| 3.4 (1.008, 11.660) 0.131

Muteran_16< 1 1 3 11 2.3 (0.422, 12.911) 0.450 | AFZRG AlEfetst M F04(12.16 27)
Na20DW_15¢ 2 6 2 6 1.0 (0.183, 5.460) 1.000

Na20DW_16¢ 2 6 2 6 1.0 (0.183, 5.460) 1.000 | AFER} Aefetst M F04(12.16 00:00)
Neocaf 15¢ 1 0 3 12 3.4 (1.008, 11.660) 0.131

Synagis_15¢ 1 1 3 11 2.3 (0.422, 12.911) 0.450
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Ollissda &d MI2Ed X &
(17.12.23. 164 7|1 F, Dy @e|2 %)

O A% 2 A4 AZstd a9 §39

. =} FHHA =
o A o= - L Ml AR
T (AR (7R stolsy PFGE | WASEAKESEL ofa)
1 P4 g O_P|I |jH %ko—hl C. freunadii %’x._'l <6:>4 OEI 7_(| b/ac'rxfmfg
12.18.
2 Aﬂ Py |:||'| oohHH X| C. freundii %’x._'l Eﬁ c1.2! 7-(| b/ac‘rxfmfg
3 1218 P2 334 O_}|I |jH %k%l C. freunadii %X._'I Eﬁ c1.2! i' b/ac‘rxfmfg
4 o MZei 2l x| | C freundi | S8 Lx blactx-s
5 1218 p3 S o HYj ol C freundii | g LA blacTx-wm-9
6 o Ml etul x| | C freundi | BME x| blactx-m-o
(1 71e} AA C feundii +7
- M TEHAH11B) =
A N LM 7&K}
o = d He _
mee | & stolsy | PrGE | (ESBL O
1 12.20. H7|& 1 o slol oM 22 H=E C feundi | 78E x| blasTx-vg
2 12.21. = 2-4-2 P3 SAIMO I tip C feundi | 88 LX| Bl
TN jing AZEL ) .
3 | 1221, 535 P T(ﬁsw'g;ei_t;) T ¢ e | BRI 9A | bamons
P3 FAleY P3 ) al ol
; FME o METX-
4| 1221 o momlel | oG Twebag & Gl som | © T T | Do
P4 FA| ) s ol
53-5- " ; FME o M-
5 12.21. 3-5-1 (SMOF |IDId) 12/15 C freundi | x| ba:Tx M-9
P2 AP ) sl ol
=1-3- : FMY Az blecx-
6 12.22. 1-3-2 (De XTFOSG) 1 2/ 15 C feundi | | ACTX-M-9
7 12.22. E3-1-2 P4 TPN (12/16) C feundi | 88 2R blacrxwmg
22 3 _ 3
FAIFH|A A7 iy FMY 2Ax blas
8 12.22. (N|CU2|SA|2'._SH |%|) NICU FA} [ Al C freundi | l ACTX-M-9
56-13 e | oxie ols
9 12.22. clzElE A= olEHI|E H= C feundi | S8 LA bl M-
5823 e | orist ol
10 12.22. (elzH|E =) o|lZHI|E H= C feundi | 88 X BlacTyans
z8-3% oo | et ol
11 1222, zEIE A= o|EH7|E H=E C feundi | S8 X BT




0 54 24 AZsa ANas 2 4%

ST ERe | (78 gelsy THY | 63) | 63 | 43
1 Large intestine (stool .
Smill intestine (sftool)) C.reundir e A =4 =Ef
2 — (G4,Pl6))
Large intestine (=%!) |No growth -
3 Centrd line skin (=2)) C.freund]’ oxial ol
4 Fecal E faecium
12.19. P4 |Pleural No growth - =4
5 Nasal gzg;z,egag?gg%m - =4 =4
6 Blood1
7 Blood? C.freundli 7Y x|
8 CSF (M=)
9 Large intestine (stool) | Cfreundli, £ facaun oM ZE}
10 Small intestine (stool) 18] ol == | (G4Pl)
1 Large intestine (Z&l) | C freundi
12 PCVC »
13 Fecal E raecium - -
| %P e C freundii T | o | o &
15 Nasal S haemolyticus - B
16 Blood1
17 Blood?2 C.freundlif ol |
18 CSF
19 Large intestine (stool )
Smill intestine (;tool)) C.tretnai g & =4 =5
20 — (G4,Pl6))
Large intestine (Z=%{) |No growth -
21 Central line skin (=2)
22 219, P3 Fecal C.freundli TS x| oM
Pleural
23 Nasal No growth - =24 =24
24 Blood1
25 Blood?2 C. freundlif Toled A
26 CSF
27 Large intestine (stool) _ oA 2E}
28 Small intestine (stool) | C freundli =T | (G4PIE)
29 Large intestine (=Z)) Tl x|
0 POVC (%) £ cassellians,
31 | 1219, Pt |Feca - M
32 Pleural E. faecium =M =M
3 Nasal
4 Blood Creundii rial ol
) Blood?
CSF No growth -
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a
(18.1.8. 09Al 7| &, MEEHEA| 24T E)

ol 4 OIl=S8A &3-FAM-HIIES Al Eil

HAZ T
out|oizie | HH A U HMWIB | gz 2l | =27
(15) Els MRl
1] 217 | e b1~ NCU 9 2Ilolef Atk dezael | g4 g4 | 84
2 | 1217 | =4 obH1-2 NCU 9 ltdo} 22 Megsel | g4 =&t | =Y
3| 1217 | =2 213 NICU 9 esilolef et Mesge | 84 =gt | 24
4| 1217 | =4 obE2-1 NCU 3 eksilolef Atk Mewsol | 84 g4 | =4
5 | 1217 | =2 obH2-2 NCU 3 ltdo} 2 Messl | 84 g4 | s
6 | 1217 | =z okH2-3 NICU 3 2I7lolef ot Messo | 84 g4 | =4
7| 217 | = obE4-1 NCU 5 Al4do} 2 Mesgo | 84 g4 | =M
8 | 1217 | = oFEI4-2 NCU 5 eksilolef Atk REEE 24 g8 | 34
9 | 1217 | =z o+H4-3 NCU 5 esilole eed Messgo | g4 g8 | =34
10| 1217 | 2 o+EI5-1 NICU 20 410} 2 Megsel | g4 =&t | =Y
1| 1217 | a2 obH5-2 NCU 20 2Iel0led Alet] Mesge | 84 g4 | =4
2| 1217 | 2 2853 NICU 20 2I70le] e Mewsol | 84 g4 | =4
13 | 1217 A LH6-1 NICU 12 AlYo} 2 MEE s =4 =4 =4
14| 1217 | a2 o+H6-2 NCU 12 2IefolE] Alet] Mesgael | g4 g8 | =34
15 | 1217 | 2 o+H6-3 NICU 12 2Iefole] e Mesgsel | g4 =&t | =Y
16 | 1217 | 2 HH7-1 NCU 7 Ao} = Megsel | g4 g8 | =34
17 | 1217 | 2 oHH7-2 NCU 7 eksilolef Atk Megsel | g4 g8 | =34
18 | 1217 | 73 NCU 72170lE] %ot Mewgol | 84 g8 | =34
19 | 1217 | 2 o+FIg-1 NCU 18 2I7el0lE] Alek] Mewsol | 84 g4 | =4
20 | 1217 | a2 obHIg2 NIQU 18 Al4lo 23 & & Meszsel | g4 g4 | =24
21 | 1217 | a2 o+Hig-3 NICU 18 2I7eole] e Mesgsel | g4 g8 | =34
2| 1217 | a2 o+HIg-1 NCU 11 Isfole] Alet Mesgsel | g4 g8 | =34
23| 1217 | a2 o+EIg-2 NICU 11 Alo} 2z Megsel | g4 g8 | 34
o | 1217 | w4 o+EI9-3 NICU 11 2I7fole] et X 21 ot 24 g8 | =34
5 | 1217 | # 2H Bl Mewgol | 84 g8 | =34
26 | 1217 2L &2 |12 MeHsd | B cereus =4 =4
27 | 1217 2] 3 D173 MeE sk B cereus =4
28 | 1217 | # sh B4 Mesgsel | g4 SN
29 | 1217 | a2 a5 s Mesgsel | g4 g4
0 | 1217 | #a 216 8|76 Messel | g4 g8 | =24
31| 1217 | = 7|21 9l ot tood (4ol £8) Mewge | Cobacter | o | gy
2| 1217 | sz u|7| 22 9 Blok suction tip (AR Megsel | g4 g8 | =34
3| 1217 | s wl7| 23 9 Slo} suction tip (ALR) Mesgo | 84 g8 | =34
u | 1217 | sz 21241 452 bedl Ao 2|z |2S Mewsol | 84 g8 | =34
% | 1217 | sz 2242 9 beg o|ZHVIZS Mesgl | 84 g4 | =4
% | 1217 | #a 24243 9 ot =y | Mesgsel | g4 = SN
37 | 1217 | #a si244 78 bed olZHDI2E Mesgsel | g4 g4
8 | 1217 | #a sh2d5 8 bed o|ZHVIZE Mesgael | g4 g4
2 | 1217 | #a 217 o 8 OW Megsel | g4 g4
48 | 1218 | A TANFEAR P3 (12117 Mewsgol | 84
49 | 1218 | FA TANFEAR R2 (12117 Mewgol | 84
50 | 1218 | FA TANFEAR P1 (12117 Mesgo | 84
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ZHAt 1t

A = . A3l 557
o|g|e o o: Inl b =2
dwl|ozie | EF Ary HA e R B - e A s N
(1) (6%5) | 8Z)
51 | 1218 | FAHA TPNZAR P4 (12/17) MSE 35 =4 NT NT
52 | 1218 | FAHA| TPNZARK S12 (12/17) MSEE =4 NT NT
53 | 1218 | FAHA TPNZEAR A (12/17) MSEEd =4 NT NT
54 | 1218 | FTAHA TPNZAR A (12/16) MEEEd =4 NT NT
&l 5] A
55 | 1218 | Fapy | TSEIMEAAN nocmsmasmwNace | AsRse | 24 NT [T
56 | 1218 | FAWH | AmmaiEe g ARTRT|E PFE RETETS 24 NT NT
~ = 9|50% . . cus -
57| 1218 | T | g oiiae B950% ZEYFAIY® Hegsel | 24 NT NT
58 | 1218 | FAM E%Lff/fo@ Zol5% EELFEAIUR M2 ol 24 NT NT
59 | 1218 | FAH E205% Zol50% EEEFARYE M2 g sl o NT NT
. i':':"Z,:—AI-C’"@ =] = = =S
60 | 1218 | ZA E25% Z0l5% EEEFAIYR REETY ¥ NT NT
. T zL QZ'(—A}O—."@) S (] ST = i) = o
61 | 1218 | FAH | =2joldl® F10% zZalo|H® F10% e 24 NT NT
62 | 1218 | FAbA ZAZER® F 2 ZER F MSE 3 =4 NT NT
63 | 1218 | FAH ZAHR F ZAHE® F ETEE 24 NT NT
64 | 1218 | FAM EREEG SENHEL) e =4 NT NT
65 | 1218 | Fam | (ZLAUE £9| 8 THEl LIEEFAII® e 24 NT NT
66 | 1218 | FAH | AR F HI0AR F RETE 24 NT NT
67 | 1218 | FAH | HINAR F AI0AR F ETETS 24 NT NT
68 | 1218 | FAH | cipiEemrzs x e ETE 24 NT NT
69 | 1218 | AlMot S9 olch=3RR MSE 35 =4 2 EL =
70 | 12.19 | Alsot S10 JIETIBNEES ETEE 24 24 24
71| 1219 | AlMo} St Hejojgdel MSE 35 S ZE} =4
72 | 1219 | Alsot s12 M2olzel ETE 24 =8 | =4
73 | 12.19 atA E1-4 P2 483 tip AMSEEd =4 =4 =4
74| 1219 | & 52-4-2 P3 BalRRt i Meggwae | Cfobader | gg | gy
75 | 12.19 a4 F2-4 A E{ ek P3 5 |ine F M2H 5 =4 2E} =4
76 | 1219 | =z =36 P4 ZAlEaEt fp ETETS 24 24 =W
77| 1219 | =z =44 Pl ZAlEztp RETEE 24 24 24
78 | 1219 | & 4-3 P1 %olline oZ4=2(3nay ETE 24 24 24
= ~ ous Citrobacter o o
gl Hi El=Ke] oS M oS M
79 | 12.19 a4 &35 P1 ine AZAF|Cnay=ZE) MeEssid e =4 =4
80 | 1219 | =z MM E Pl AN FE M2 slo] 24 24 24
81 | 1219 | =z Zap 3 2ol Pl OG Tite bag & G S M2zl 24 2e | =24
= oua Citrobacter
St ZAlEH gl B oM oM
@ | 1219 | =z Al 2 2lel P3 CG Tite beg & G S rgwee | Clrobact =M =M
8| 22 | FAM =1+ (P2 %2HTPN) 12/16 JRETIS 24 24 24
& | 22 | AW 513+ (P2 FAPISVOF lipid) 12/16 JRET 24 24 24
= =4 = ous Citrobacter oM oM
& | 20 | = 1-32 P2 ZAP|(Dexrose) 1215 gy | Cllrobact =4 24
& | oD | FAR =1 P3 o (507 2= semsit | 84 g4 | =4
&7 | 2 | A =5 P3 %4 (NeCls soln) JRETE 24 s8 | =4
@ | 20 | FAW 211 P4 SOYTPN) 12115 Mgzl 24 g8 | =4
A oHs Citrobacter o -
= = ! H =N =N
220 | FAF =312 P4 2o 1216 Mgwged | Clirobact =4 =4
0| 2o | =AM =P P4 ol mET) e 24 24 WY
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AAZ 3}
oz ZH 2 24 U A2 | gyyz | 2371 | 387
= Sl SR PTREYPN I EYBN

(13) (6%) | (83)
1220 | A =3 P4 :9%(Saline) () Afgtslol 24 24 | =4
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Microbial Growth in Lipid Emulsions Used in Parenteral Nutrition
M. Ann Melly, PhD; H. C. Meng, MD, PhD; William Schaffner, MD
Arch Surg. 1975;110(12):1479-1481. doi:10.1001/archsurg.1975.01360180049010

Abstract

Parenteral nutrition via central venous catheterization is associated with serious risks, especially
that of sepsis. Lipid emulsion (Intralipid [Sweden]), which may be administered peripherally, was
evaluated for its potential to support microbial growth. Washed cultures of Staphylococcus aureus,
Candida albicans, and three species of Gram—negative rods were all capable of multiplying in the
emulsion at room temperature. Variations in inoculum size did not affect the growth rate. Studies
comparing the emulsion to amino acid—glucose solutions (total parenteral nutrition [TPN]) confirmed
other reports that TPN inhibits the growth of certain bacteria but merely retards fungal multiplication.
When human serum was added to the lipid emulsion in an attempt to simulate in vivo conditions
at the catheter tip, Escherichia coli was inhibited while the growth of S aureus and C albicans
was unaltered.

[ BIATFIEANA A== ANA dFAe] vdE AR

- BAEESH(AY P, DFFEF 24 ), BT DuBARD)
3% 5% AeolA 34 AAsdtglon], §EFe 34 S5 JFL 11X
OJ—O/{-_Q.

L= =1

O TPN¥ A AF YA S v|wd 23 TPNES B Ao =218 AA3t= Hild,
e AL A JAHA %=

O AFFe A4S XA AA o FUSF A3, AL =L, T gk S =
A G FANA F2] 5o 2o7) Q= vHH, A2 S22 2|2 & A o A

SHR AEY A

_43_



Microbial growth patterns in a total parenteral nutrition formulation
containing lipid emulsion

Gilbert M, Gallagher SC, Eads M, Elmore MF.
JPEN ] Parenter Enteral Nutr. 1986 Sep-Oct;10(5):494-7.

Abstract

Microbial growth of Staphylococcus aureus, Escherichia coli, Pseudomonas aeruginosa and Candida
albicans was evaluated in a standard amino acid-dextrose-based total parenteral nutrition (TPN)
solution, 10% lipid emulsion, and a combined TPN formulation containing amino acids, dextrose,
and lipid emulsion. At an initial inoculum of 10(4) CFU/mI, all three bacterial organisms grew well
in 10% lipid emulsion, died in the standard solution and grew only minimally or died in the combined
formulation. C. albicans grew in all three formulations at an initial inoculum of 10(4) CFU/ml; however,
at an initial inoculum of 10(2) CFU/mI, which approximates touch contamination, growth of Candida
in the standard and combined formulations was less than 1 log at 24 hr in contrast to the 10%
lipid emulsion which showed significant growth greater than 2 log at 24 hr. It is concluded that
a 24-hr infusion time is safe for the combined TPN formulation used in this study. This should
result in significant cost savings compared to the previously recommended 12-hr infusion time.
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Nationwide epidemic of septicemia caused by contaminated infusion products.

IV. Growth of microbial pathogens in fluids for intravenous infusions.
Maki DG, Martin WT.
J Infect Dis. 1975 Mar;131(3):267-72.

Abstract

Septicemia caused by contaminated infusion fluid is a newly appreciated hazard of intravenous
infusion therapy. Microorganisms of the tribe Klebsielleae (Klebsiella, Enterobacter, and Serratia)
have predominated in these infections. Members of this tribe found 10 possess a selecive ability
over common non-Klebsielleae microbial pathogens to proliferate rapidly in commerical
parential fluids contaning clucose at room temperautre. Fifty-one Klebsielleae strains, washed

twice before inoculation of approximately 1 organism/ml, attained a mean normalized 24 hr concentration
of 1.11 x 10-5 organisms/ml in 5% dextrose in water at 25 C. In contrast, 48 of 49 non-Klebsielleae
bacterial strains (clinical isolates of Staphylococcus, Proteus, Escherichia coli, Herelea, and
Pseudomonas aeruginosa) slowly died (mean 24-hr concentration, 0.2 organism/ml). Five Candida
albicans strains frew only very slowly (31.3 organisms/ml). Even with concentrations exceeding 10-6
organisms/ml, microbial presence was never visibly detectable. The significant increases in cases
of nosocomial spticmia caused by Klebsiella, Enterobacter, and Serratia in recent years might be
attribuatble in part to fluid-related spesis accompanying the expanding use of parenteral therapy.
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Intravenous lipid emulsions are the major determinant of coagulase-negative

staphylococcal bacteremia in very low birth weight newborns.
Avila-Figueroa C1, Goldmann DA, Richardson DK, Gray JE, Ferrari A, Freeman ].
Pediatr Infect Dis J. 1998 Jan;17(1):10-7.

Abstract

BACKGROUND: Intravenous lipid emulsions and the iv. catheters through which they were
administered were the major risk factors for nosocomial coagulase—negative staphylococcal (CONS)
bacteremia among newborns in our neonatal intensive care units a decade ago. However, medical
practice is changing, and these and other interventions may have different effects in the current
setting.

OBJECTIVES: We determined the independent risk factors for CONS bacteremia in current very
low birth weight newborns after adjusting for severity of underlying illness.

METHODS: We surveyed 590 consecutively admitted newborns with birth weights < 1500 g hospitalized
in 2 neonatal intensive care units and conducted a case—control study in a sample of 74 cases
of CONS bacteremia and 74 pairs of matched controls. Adjusted relative odds of bacteremia were
estimated for a number of attributes and therapeutic interventions in 2 time intervals before CONS
bacteremia: any time before bacteremia and the week before bacteremia.

RESULTS: Using conditional logistic regression to adjust for indicators of severity of iliness, two
procedures were independently associated with subsequent risk of CONS bacteremia at any time
during hospitalization: i.v. lipids, odds ratio (OR) = 9.4 [95% confidence interval (Cl) 1.2 to 74.2];
and any surgical or percutaneously placed central venous catheter, OR = 2.0 (95% CI 1.1
to 3.9). Considering only the week immediately preceding bacteremia, the independent risk factors
were: mechanical ventilation, OR = 3.2 (95% CI 1.3 to 7.6); and short peripheral venous catheters,
OR =26 (95% Cl 1.0 to 6.5).

CONCLUSIONS: During the last decade exposure to i.v. lipids any time during hospitalization has
become an even more important risk factor for CONS bacteremia (OR = 9.4). Of these bacteremias
85% are now attributable to lipid therapy. In contrast the relative importance of intravenous catheters
as independent risk factors has declined. Mechanical ventilation in the week before bacteremia has
emerged as a risk factor for bacteremia.
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