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ABSTRACT

Purpose: This pilot study aimed to evaluate the efficacy of high dose ampicillin-sulbactam
and colistin combination therapy for ventilator-associated pneumonia (VAP) caused by
carbapenem-resistant Acinetobacter baumannii (CRAB) in the pediatric intensive care unit of
Pusan National University Children's Hospital.

Methods: We retrospectively reviewed 17 pediatric patients with VAP caused by CRAB from June
2017 to August 2018. Ten (58.8%) patients were treated with high dose ampicillin-sulbactam
and colistin combination therapy (combination therapy group), whereas 7 were treated with
colistin only or with various combinations with or without colistin (other antibiotics group).
Clinical and bacteriological outcomes were compared between the groups.

Results: The mean duration of fever after antibiotic use was 1.30+1.70 days in the
combination therapy group and 1.71+1.49 days in the other antibiotics group. The mean
duration of days for negative conversion of endotracheal aspirate bacterial culture after
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antibiotic therapy was 3.40+1.71 days in the combination therapy group and 11.80+8.86 days
in the other antibiotics group. The mortality rate within 30 days of antibiotic therapy was 1/10
(10%) in the combination therapy group and 3/7 (42.9%) in the other antibiotics group.
Conclusions: High dose ampicillin-sulbactam and colistin combination therapy as early
antibiotic treatment in VAP caused by CRAB in children could improve clinical outcomes.

Keywords: Acinetobacter baumannii; Carbapenem-resistant; Colistin; Ampicillin-Sulbactam;
Ventilator-associated pneumonia; Children
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A 42 AR colistin 0] 2] &wtA|oll T3l A= VITEK-2 (bioMerieux, Inc., Hazel-
wood, MO, USA) ZH]| = E3}| A CLSI (2015)2] Haro]] whel A A|SFA L, colistin 273 A
= microbroth dilution methodZ E3|A] MIC /2 1519 2™, cLSI®] 2015 = 7] A o]
MIC Ztoll W2 744 7120 2 A 444 of B8 wakstglcho

EA|SHA B2 IBM SPSS Statistics 22 (IBM Corp., Armonk, NY, USA)S AFHE-51 L, H| 24
4745 &5l A& M40 4% Mann Whitney-U HIAEE o]-§5to] 4511, HFY
H4== Fisher's exact 7] Xé% =5to] EAFS BA5tY ) & AL ¥ 2 E o, pvalue”}
0.05 PRt wf BAEA 0 2 §oju|gk Xpo] 7k Qlrkar A o] shqiTt.

2 ATE PR E Y AT S22 Y] 2R E] Ao HA| 591 Mo}
3 =] A THIRB No.05-2019-128).
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20179 6¥F-E 20181 8¥7HA] B E= Z|HUIT FUA0A CRABZF HEH A=
379g0|dt}. o] FollA T HEoR TWHH 207 (54%)S AQstl 177 (46%)°]
e g7 Y o= Aehglon o] 47 (23%)0] T FA|of| #8 F-2 SR T
177§8] CRAB TF+ ceftazidime, cefepime, ciprofloxacin FwAloll =& W/do|glom
cefotaxime, gentamicin, meropenem, imipenem®l|+= 167§ w57} WAolqlth. 157 w5+
ampicillin-sulbactam®]] T3t MIC7}16/8 pg/mL=Z Z7+ WA 0] 31 27 w52+ MIC7} 8/4 pg/mL
o|stE Zr4/d o] %It} Minocycline®l| ol A= 1671 FF7F Z4/dol.2H, tigecycline©l]
s A= 67l 9] 771 ZH42d o] 9 th(Table 1). 179 2 37-35(18%)7} colistin®l] tHat MIC
7h4 pgimL o3 2 & Ul/d o] it

11 83F ampicillin-sulbactam®} colistin ¥ Fo ghe e a2 103000,
1 9| o2 gA & AFE S 7 e A B2 7‘:5 9 2 colistin @5 3%, meropenem™} amika-

cin®] W28 19, ampicillin-sulbactam™} trimethoprim/sulfamethoxazole2] HEr2 8 19,

mlo

Table 1. In vitro activities of antimicrobial agents against Acinetobacter baumannii isolated from pediatric ventilator-associated pneumonia

Antimicrobial agents R | S

No. of isolates (n=17) MIC No. of isolates (n=17) MIC No. of isolates (n=17) MIC
Ceftazidime 17 232 0 16 0 <8
Cefepime 17 232 0 16 0 <8
Cefotaxime 16 264 1 16-32 0 <8
Ampicillin-sulbactam 0 >32/16 15 16/8 2 <8/4
Minocycline 0 216 1 8 16 <4
Gentamicin 16 >16 0 8 1 <4
Meropenem 16 >8 1 4 0] <2
Imipenem 16 28 1 4 0 <2
Ciprofloxacin 17 24 0 2 0 <1
Tigecycline 0 4 n 2 6 0.75
Trimethoprim/sulfamethoxazole 16 4/76 1 0 2/38
Piperacillin 16 >128 0 32-64 1 <16
Colistin 3 24 0 - 14 <9
Abbreviations: R, resistant; I, intermediate; S, susceptible; MIC, minimum inhibitory concentration.
https://piv.or.kr https://doi.org/10.14776/piv.2020.27.€5 48
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Table 2. Clinical risk factors of two treatment groups, in pediatric ventilator-associated pneumonia caused by
carbapenem-resistant Acinetobacter baumannii

Variable High dose ampicillin-sulbactam Other regimen group P-value
and colistin group (n=10) (n=7)
Male 8 (80) 4 (57.) 0.323"
Age (mon) 13.60+20.70 37.57+28.70 0.490"
Bacteremia 2 (20) 2 (28.5) 0.9091
Underlying disease? 9 (90) 6 (85.7) 0.793"
Previous cardiac operation history 10 (100) 4 (57.1) 0.027"
Central catheter 10 (100) 7 (100) 1.000f
Previous antibiotics treatment 10 (100) 7 (100) 1.000"
PRISM I11 3.50+1.50 4.00+1.10 0.780"
Previous carbapenem treatment 5(50) 4 (57.1) 0.778%

Values are presented as mean+standard deviation or number (%). Bold values are statistically significant.
Abbreviations: PRISM, Pediatric Risk of Mortality Score.

*P-value analysis was performed by Mann Whitney-U test; TP-value analysis was performed by Fisher's exact test;
*Congenital heart disease.
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Table 3. Comparison of clinical outcomes between two therapeutic groups in pediatric ventilator-associated pneumonia caused by CRAB

Category High dose ampicillin-sulbactam  Other regimen  P-value
and colistin group (n=10) group (n=7)
Duration of fever after antibiotics therapy (days) 1.30%£1.70 1.71£1.49 0.476"
Mean duration of days for negative conversion of bacterial culture after antibiotic therapy (days) 3.40£1.71 11.80+8.85 0.030"
Duration of antibiotics therapy (days) 9.00+3.83 9.00+1.82 0.729%
CRAB bacteremia during antibiotics therapy (person) 1(10) 3 (42.9) 0.127*
Improvement of chest radiograph (days) 5.00+6.04 4.57+2.99 0.549"
No. of reinfection patient during antibiotics therapy (person) 5 (50) 2 (28.6) 0.638"
30-day mortality rate 1(10) 3(42.9) 0.127

Values are presented as mean+standard deviation or number (%). Bold values are statistically significant.
Abbreviations: CRAB, carbapenem-resistant Acinetobacter baumannii.
*P-value analysis was performed by Mann Whitney-U test; TP-value analysis was performed by Fisher's exact test.
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=% : Carbapenem-resistant Acinetobacter baumannii (CRAB)°I| 2|3t @132 & 7] ¢ H| & (ventilator-associated pneumonia,
VAP)9] x| 20| 9lo] 11-&3F ampicillin-sulbactam} colistin®] B ¥ 2| & G35 A H 7] 9]5} ofH] AA3to|ct,

HHH: 20170 = 0¥ BE 2018 = 8¥7HA] 17 9] CRAB VAP $HAFS S5k 0 2 B AI5}Q] T}, 107 (58.8%) 2] EHAt=
21-8-2F ampicillin-sulbactam¥} colistin B L ¥ (H 2| B0 2 2| g1¥to i UM 2] 752 colistin HE X 55
SFAAU colisting e B= U] E o= TRt oAl HAA B (7|EH A 52) E St & 7= 7 15 48
LR [iacizs Rec ko= Rk 52 Aol

=

Q1= AA oA o] 54 H wizbR]| o] - 7172 X Etoll A 3.40:1.71Y 7] EFX] B wtol| A 11.80+8.86 Y ] AT
(P=0.030). &aA| 2 &30 o] AFL-E-L e Z70) A 1/10 (10%)°] I 7] EFX| E7-0i| A 3/7 (42.9%)°] A TH.

ZE: Aofe] CrRABOY| &3t Q1 F &5 7| A w7 Aol A 2187 ampicillin-sulbactam} colistin®] ¥ & 5 o] Y44
o= /AN 4= U A& 7|t H
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