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Euntaek Lee @,' Sera Park ," Mina Kim @©,? Jina Lee @'

'Department of Pediatrics, Asan Medical Center, University of Ulsan College of Medicine, Seoul, the
Republic of Korea

2Department of Laboratory Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul,

the Republic of Korea

ABSTRACT

Purpose: We investigated the trend of antibiotic susceptibility of Haemophilus influenzae over 5
consecutive years.

Methods: We analyzed the antibiotic susceptibility of H. influenzae isolated from children aged
<18 years, who were admitted to the Asan Medical Center Children's Hospital from March 2014
to April 2019. Antibiotic susceptibility of H. influenzaewas determined by the disk diffusion test
according to the European Committee on Antimicrobial Susceptibility Testing guidelines.
Results: Excluding duplicates, 69 isolates were obtained over the past 5 years. The median age
of the patients was 5 years (range, 2.8-8.6 years). The antibiotic susceptibility patterns were

as follows: ampicillin (AMP)-susceptible/amoxicillin-clavulanate (AMC)-susceptible (AS/ACS;
n=15 [21.7%]), AMP-resistant/AMC-susceptible (AR/ACS; n=21 [30.4%]), and AMP-resistant/
AMC-resistant (AR/ACR; n=33 [47.8%]). The prevalence of isolates with AR/ACR phenotype
tended to increase from 42.1% in 2014-2015 to 54.5% in 2018-2019 (P=0.342). Compared to
2014-2015, the resistance rates to cefuroxime and ceftriaxone in 2018-2019 increased from
31.6% to 77.3% and from 0.0% to 59.1%, respectively (P=0.003 and P<0.001, respectively).
Conclusions: Over the last 5 years, H. influenzae isolates with AR/ACR phenotype and
ceftriaxone resistance were frequently observed at our institute. The incidence of resistance
to cefuroxime and ceftriaxone has increased significantly.

Keywords: Haemophilus influenzae; Antibiotic resistance

147

ssaadyuljwix §=§ Aq pejeseuen


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-9095-1453
https://orcid.org/0000-0002-9095-1453
https://orcid.org/0000-0002-6163-4440
https://orcid.org/0000-0002-6163-4440
https://orcid.org/0000-0002-4624-6925
https://orcid.org/0000-0002-4624-6925
https://orcid.org/0000-0002-3435-251X
https://orcid.org/0000-0002-3435-251X
https://orcid.org/0000-0002-9095-1453
https://orcid.org/0000-0002-6163-4440
https://orcid.org/0000-0002-4624-6925
https://orcid.org/0000-0002-3435-251X
https://orcid.org/0000-0002-9095-1453
https://orcid.org/0000-0002-6163-4440
https://orcid.org/0000-0002-4624-6925
https://orcid.org/0000-0002-3435-251X
http://crossmark.crossref.org/dialog/?doi=10.14776/piv.2020.27.e25&domain=pdf&date_stamp=2020-11-25
https://piv.or.kr

H. influenzae®| 2 4H| Z4+d 2M

PEDIATRIC
INFECTION
& VACCINE

Author Contributions

Conceptualization: Lee E, Kim M, Lee J; Data
curation: Lee E, Park S; Formal analysis:

Lee J; Investigation: Lee E, Park S, Lee J;
Methodology: Lee E, Park S, Kim M, Lee J;
Supervision: Lee J; Validation: Lee E; Writing -

original draft: Lee E; Writing - review & editing:

LeeE, Lee J.

https://piv.or.kr

ME
Haemophilus influenzac= 24 0] TFe] Aofo| A G/ Fo|g S dov|= FH B Aol 127
3o Abe] A7) ol B AAAF o2 EANGTE Y H. influenzaer= 27HA] = U, o)9f ot
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AMP T4 cephalosporin®] AH-g-0] Z7F5F 219 20001 T O] FFE] F-oFA[o} 2] ofj A
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2. H. influenzae®| S¥3t 24N Z+d At

AEOMPES AT AASIste ol MR AALOIAE Tk ), Z2e wAolA] vl
catalase ZAF, V 2 X Q1Z} @ 71T API NH kit (bioMérieux, Marcy-1I'Etoile, France) 52| X%
Q1 ’PH S o]-85t0 H. influenzaes 5783t A Zh/d DAk AT S &
5} A]3Y35}H, European Committee on Antimicrobial Susceptibility Testing (EUCAST) 7| 5=°l| u}
2t 272 B stk 2014E 38 5B 20179 69 7FA] = Mueller Hinton agar 2} blood agar7}
=3t viA & AFES AL, 2017\ 7€ 5-E] = Mueller Hinton F media (Mueller Hinton agar
with 5% horse blood + 20 mg/L B-NAD; bioMérieux)S A8} AMP, amoxicillin/clavulanate,

ME

cefuroxime, ceftriaxone, meropenem, azithromycin, erythromycin, sulfamethoxazole/trimethoprim,
ciprofloxacin®l| Tt A ZH/d HALE Aokt A+ 717 5 2 A A gt
ol A<= erythromycin ¥ azithromycin®l| thet Z4=/d A= LB FFoll AR A5l o,
ciprofloxacin®l| T3t 7h4=/d A= 2018 o] o] F7}sto] Harstgint, A o5 <ol
FEEEEIE WYY A9 BE YYo= s

B4 H. influenzae w5+ AMPZ} amoxicillin/clavulanate2] 7F44 of Fof we} 1) AMP sus-
ceptible (AS)/amoxicillin-clavulanate susceptible (ACS), 2) AMP-resistant (AR)/ACS, 3) AR /amox-

icillin-clavulanate resistant (ACR)Z} o] 3552 B &2 3}9lt},

-70°Col A RE| o] QW H. influenzae Z T| 23 BHAFH O A] ceftriaxone WAJ O 2 SHQ1E
FE Aeisto] Al St & ceftriaxone E-test (bioMérieux) S ©]-85}] minimal inhibitory
concentration (MIC) %< 75t 2™, EUCASTY| | ute] 2] o] Zhd Foll A o] Zh4Ad 7]
=< ceftriaxone < 0.125 mg/Lol| 93=0] A5}l TH

SAEN

3' ==

S A|+= SPSS version 25.0 (IBM, Armonk, NY, USA)& AFE-51H 1L, A= d 2] B2 A3 of
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Table 1. Demographic data of patients under 18 years of age with culture positive H. influenzae as a colonizer or
true pathogen

Characteristics Total (n=69) Ceftriaxone-resistant H. influenzae (n=23)
Median age (yr) 5.0 (2.8-8.6) 5.7 (2.7-8.4)
Male (% of male) 37 (53.6) 9 (39.1)
Presence of underlying disease 63 (91.3) 21(91.3)
Chronic respiratory disease 35 1
Congenital heart disease 14 7
Others 14" 3f
Specimens
Expectorated sputum 26 7
Endotracheal sputum 18 7
Bronchoalveolar lavage 15 8
Blood 3* 0
Conjunctival discharge 3 0
Ear discharge 2 1
Maxillary sinus aspirate 1 0
Tonsil biopsy tissue 1 0

Values are presented as median (interquartile range) or number (%o).

*Include chronic neurological disease (n=5), Marfan syndrome (n=2), primary immune deficiency (CVID, n=2),
CHARGE syndrome (n=1), Wolf-Hirschhorn syndrome (n=1), chronic renal disease (n=1), hemato-oncological
disease (n=1), and congenital cholesteatoma (n=1); finclude primary immune deficiency (CVID, n=2), chronic
neurological disease (n=1); *Each was the primary bacteremia that occurred in premature infants born at 23
weeks of gestational age, 3-month-old boy with obstructive bronchiolitis, and 7-year-old girl without specific
underlying disease, and all improved without specific problems.

Abbreviations: CVID, common variable immunodeficiency.

H. influenzae?} 2] H2F] A S L2 5.0 (H $: 2.8-8.641)°] L 3L, 6375 (91.3%)°] 7|
A Aghs 7FA AL AU TH(Table 1). 7HY £ 7| A A2 T S5 7] Aol o (355;
50.7%), 1478 (20.3%) 0l A A A A2 7HA 2L Atk F 692l 5 32 (4.3%) 7+ 8734
og 7ol xﬂfﬂ*oﬂﬁ o 52 L5 Aol M v = Aot Y A] 6621 (95.7%) 7 I

FEA ORE 557] AA (5920) ol A 22 = oL, Aut 2] E(32), o] F28), FHlE
Z*Z} 12)), W=z 2] A7 @120l A 2+ 22 = At

2. H. inﬂuenzaegl SHHH| LA

69702 H. influenzaed- TS T) AT 4bR] 0 2 S SH A /A &2 o2 T (Table 2).
=, AMP 78.3% (54/69), amoxicillin/clavulanate 47.8% (33/69), cefuroxime 63.8% (44/69), ceftriax-
one 33.3% (23/69), meropenem 0% (0/69), azithromycin 17.3% (9/52), erythromycin 100% (17/17),

sulfamethoxazole/trimethoprim 39.1% (27/69) % ciprofloxacin 4.8% (1/21)°] AT}, H. influenzaeS)

Table 2. Antibiotic resistance rate” of H. influenzae isolated from children aged <18 years, 2014-2019

Antibiotics Year of isolation P for trend
2014-2015 (n=19) 2016-2017 (n=28) 2018-2019 (n=22) Total (n=69)

Ampicillin 63.2% (12/19) 89.3% (25/28) 77.3% (17/22) 78.3% (54/69) 0.318
Amoxicillin/clavulanate 49.1% (8/19) 46.4% (13/28) 54.5% (12/22) 47.8% (33/69) 0.425
Cefuroxime 31.6% (6/19) 75.0% (21/28) 77.3% (17/22) 63.8% (44/69) 0.003
Ceftriaxone 0.0% (0/19) 35.7% (10/28) 59.1% (13/22) 33.3% (23/69) <0.001
Azithromycin' 15.8% (3/19) 921.4% (3/14) 15.8% (3/19) 17.3% (9/52) 1.000
Trimethoprim/sulfamethoxazole 63.2% (12/19) 28.6% (8/28) 31.8% (7/22) 39.1% (27/69) 0.049
Ciprofloxacin' 0.0% (0/1) 0.0% (0/0) 5.0% (1/20) 4.8% (1/21) 0.823
Erythromycin® 0.0% (0/0) 100.0% (14/14) 100.0% (3/3) 100.0% (17/17) -
Meropenem 0.0% (0/19) 0.0% (0/28) 0.0% (0/22) 0.0% (0/69) -

*Determined by disc diffusion test; TDuring the study period, erythromycin and azithromycin susceptibility tests were performed only in some strains in the
Department of Laboratory Medicine, and the susceptibility results to ciprofloxacin were additionally reported after 2018.
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Table 3. Distribution of ceftriaxone MIC among 23 H. influenzae isolates which were reported as ceftriaxone
resistant isolates determined by disk diffusion method

Ceftriaxone MIC* (mg/L) No. of isolates (%) Ceftriaxone susceptibility determined by
E test Disk diffusion test
0.008 1(4.3) S R
0.012 1(4.3) S R
0.125 2(8.7) S R
0.19 10 (43.5) R R
0.25 5(21.7) R R
0.5 1(4.3) R R
0.75 1(4.3) R R
Undetermined 2(8.7) NA R

*MIC was determined by ceftriaxone E-test, and H. influenzae with ceftriaxone MIC >0.125 mg/L was defined as
resistant according to the EUCAST clinical breakpoint.
Abbreviations: MIC, minimum inhibitory concentration; S, susceptible; R, resistant; NA, not applicable.

cefuroxime©]] T3 HAJ E-2 20142015 31.6% (6/19), 2016-2017'3 75.0% (21/28), 2018-2019
W 77.3% (17/22) 2 -2 5HA| S 7FsF3 AL (P for trend=0.003), ceftriaxone W/d & £+ 2014-2015
H 0% (0/19), 2016-2017' 35.7% (10/28), 2018-2019% 59.1% (13/22) 2 -F-2J 51A| Z7F8td thp
for trend <0.001).

2 AFAA e e} T AT 2hAHH H 3T0)| A ceftriaxone W /d S 2 B 11 2371 9] H. influenzae
39| ceftriaxone MICE T1517] Q3 37} E-testE A3, 1 F 217019] ol A
ceftriaxone MICE +& 4= AU}, ceftriaxone MIC >0.125 mg/Lol LH"‘] T+F= Z175°|9
o, tA3 S4iPH I} E-test 21| A X]E-2 81.0% (17/21)°] U Th(Table 3). T] A3 SH4HH
T Etest 27F S LXSHAE 4wt F F 29t = A4 7189 7182191 0.125 mg/Lo| AT
Ceftriaxone MIC >0.125 mg/L%! 17 w5 5 58.8% (10 7-5%)7} ceftriaxone MIC=0.19 mg/L°] I T}.

3. AMPz} amoxicillin/clavulanate?| Z4A o{2of| (2 2&
Z 69709 H. influenzaedF5 AMPT} amoxicillin/clavulanate®] 7443 o Fof u}2} B&51%1
< o AS/ACS 1531|(21.7%), AR/ACS 212 (30.4%), AR/ACR 33| (47.8%) %I T}

Z 15709] AS/ACS ¥F BLF ceftriaxone®l] i34 = Z4/dolgl oL, 2018 X 2019 of|
2472y 1A BEH £ 25 cefuroxime©ll W/do|ITh AR/ACS TF2] 57.1% (12/21)°114]
cefuroxime®l] W/do]l o o] F 522017 42|, 2018\ 12]l)+= ceftriaxone®ll = W/ 0|3l
t}. & 33719] AR/ACRTF 5 308]|+= cefuroxime©]] W44 0] 121, 182 (2017 62, 2018 92,

2019 32))+= ceftriaxone®l] THEN A= WAJ 0] QI Th AR/ACR #5+2] H| &2 SAX 02 {2
A& gFot B A7) 7 5ok FUshe A IS Eol, 20142015 42.1% (8/19), 2016—
20174 46.4% (13/28), 2018-2019% 54.5% (12/22)©] ATH(P for trend=0.342) (Fig. 1).

4. Ceftriaxone W4 H. influenzae #37} 22|El Stxje| EM U Qi AHa}
tjA 3 S HAMY ceftriaxone] W3S Eol= & 23719 H. influenzae -5 5 o U
e 5 AYH o2 Bl A Ao A 22jd He= gllon, o]RoA HEH 12 E Zﬂ
St22dl= 557 AAlo A HEE At Ceftriaxone WA H. influenzae?} 22 2L 5

& Bt AEi7Eobd A o fod b o] SRR 7= 821 (34.8%; 8/23) 2 A1 H | 731]
3 54 Fold 1ol en, U] 158 = S e d 32 e ok Hd o2 JdE

> je
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Fig. 1. Classification of H. influenzae based on resistance to ampicillin and amoxicillin-clavulanate.

*P for trend: AS/ACS, 0.285; AR/ACS, 0.942; AR/ACR, 0.342.

Abbreviations: AS, ampicillin susceptible; ACS, amoxicillin-clavulanate susceptible; AR, ampicillin-resistant; ACR,
amoxicillin-clavulanate resistant.

7% 0] #Fakol| A A E-2] B cefiriaxone A E3E 71T 2 gh(sal), 7] THA] ) 4| o 12
2 { = Adad)olA 22 =R e, HH o] FHHE 78] 5 58i= A 57 dHE H 5ol
o} #H 9 72 5 4ol A= A A48 7&4% IS & Zh4/d A = 2 Z FAAE ™

T
735+ 1 (meropenem @5 18], ertapenem T 21thromycin T} amoxcillin/clavulanate ¥

13, sulfamethoxazole/trimethoprim 18]), —‘;:— 402 SHETH U] 38|19 He
A3 A Axtol A YA o 2 B a1 SHAYA| E 55} O U (cefotaxime &5 28],
cefotaxime} azithromycin 3} 18]) BF A/ 0 2 THE S OH, 0] 59| ceftriaxone MIC

= 0.19 mg/L (120) 2 0.25 mg/L (28)°] A tt.

r‘j L = Jk?ﬂ

2

Ceftriaxone W43 H. influenzae®l] 23+ F43 F0l Y 18l= A YA ZF S22 A] o] Fol|A]

O] A5 O | E-test’d ceftriaxone MIC+= 0.25 mg/LIT}. 73 cefditorens &85t O L S/

of S1o] Qiglom, BAA 444 AT EI5t o] F 444 oFAIe asithromycin©.2 ¥
735t ot o] & AU ASHA] ehot Fe] & of B E el 4= gl

2014-2016'd 717} 5-QF0ll+= ceftriaxone W43 H. influenzae==-2] | A] k2™, 201713 & 2018
oll Z+ 1054 ceftriaxoneW/d H. influenzae?} 2 = AT}, & 2329 ceftriaxone WA H. influenzae
= % 182](78.3%) 7} AR/ACRO| R 2L U 2] 53] (21.7%)= AR/ACS®] 1Tt YA E WA &2
amoxicillin/clavulanate 78.3% (18/23), meropenem 0% (0/23), azithromycin 15.4% (2/13), erythro-
mycin 100% (10/10), sulfamethoxazole/trimethoprim 26.1% (6/23), ciprofloxacin 0% (0/13)°] %I T}.

x}
=
szt 15‘3}”%‘301‘30””9101]*1 —HrElE‘H znﬂuenzae;F FE liﬂ T é*xﬂ xds

0|57 ]'3]'021 z|Z 2 H H mﬁuenzae '?"‘5——4 Blactam °“Hxﬂoﬂ EHO} +d ‘41
Holol oJgt 2 0 &2 Helth,
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H. influenzae®] F/YA W/ &2 A7), A1 D Aol whaba] xfo] 7} it =i ol 4] 2000~
2005 7]7t &t 22 NTHi #5+2] AMPO| tfi gk Ul/d 717 24 A] B-lactamase’d A ©] 40%
@EETQQQ]QM4qﬂmmmqGEWE&MmmWMHﬂHBmﬂﬂENﬂ
EASH= Zlo] 2H7} 33% B 8% ZHA| 5HA T2 = U ol A 200520061 ©fl 22| H. influenzae

Z20] A 0| A & B-lactamase YA THE- 7] O 2 Q13 AMP WA YAYo] 47.20%5 2} A 519
o, ppp3 HO| & Qg UiAd 5 11.3%% th. 9 812 Tk 2010 of 5A] 1] Tke] <Huf Axofof| A]
Al 22 NTHi 500l] T3t 24 Aol A} AMP W/d 2] 7173 © = A B-lactamase Y /32 9.0%
o 22H5FRA AL B-lactamase 57 -F-F-2F | glo] pBP3 H0] 7} 64.8%F A5k 22 = Ul
O] AMP Wi/d H. influenzae 2] = U1/ 71702 PBP3R O] & Q15HE & 4= Utk o] 2]t &2
S| 8 ofu] 2} 9ol A & 1] 523k FARS Ho| 11 9t} 200120083 2] 7] 7F Sk kAo
5A)| o]ate] Aotol|AlA 22 H. influenzae®] B-lactamase AY/3 °ll 2] 5f ﬁ—lactam Ao Ui
/42 Eol= H|E-2 2001200201 41.0%°1 A1 2007-2008' ]| 15.3% % 7rA5F] 2™, PBP3
0] & 53} p-lactamase-negative AR H. influenzae w5+ & 7}5 S Th.1)

2 Aol Z3HE H. influenzae 2] AMPOY| thet W/ E-2 78% (54/69) % 21, AMP W/3
H. influenzae 7-5-2] 61% (33/54)+ amoxicillin/clavulanate©l] &= U}/d O 2 AJ(AR/ACR), ©|= B-lac-
tamase /3 0] obd PBP3 H 0|7} FH U/ 71H Y& & = o, 7 A7 5t AR/ACR
W& 7} F7 ok /3ol AT PBP3= fisL A7 F 2 2tk Tl 0 2 4 o] o] Kio] &

3l B-lactam | @ JA| ol & IR Ml ZH S & /d5ko] UlidS KolA| Hot. 53] pRP3 tﬁolgl'
B-lactamase A4 0] 5 Ql= HF522] 4 T =2 MIC 3t Eo|7] wiiZoll,» 34| ] 4=
/g o § & ob e} 2= UjAd of Ko mho} Bl pRp39| §¥10] 2} B-lactamase 2§/ -0l T gt =7
Aol Ui el 71 1 ot A gk A % Aol 2o E 4= JF

S5 A2 of| A= 2000 thE-E] 3ATH cephalosporin ©ll W/d& X.0]= H. influenzae
A5 o 30 2] Zoj| = ofAl o} o] 9] Aol A & {7 T Aol A & o] 2]t U/ o]
& 31 Q1202 pRP39] transpeptidase -9 2] Met3771le, Ser385Thr, Leu389Phe, Arg517Hls
Asn526Lys 5-2] ofn| oAk Hid #5734 Tl cephalosporin Al FAYA| Q] Wi/d 2} Tado] 9l
T} 229 o] 2} ¥ o] of| u}2} 3A| Tl cephalosporin®l] T3l 1= WAd-& Eo] AY e H o] U
3 B 4 =t ppp3o] A A B0l R517H 4= N526KZ2A] 0] 2 Q15 Ampol| thah

o o] Uf/do] AY7|H, of 7]of s385TH 0] 7} F27F2 BFAYSHA group 1T (S385T+N526K)
‘3-< group IlI-like (S385T+R517H) Q] 1= W/d /o 2 & Hct, of 7] o]l L3g9F ¥l o] 7} 715
HEHES 1T WS B 4 9tk o]2{sh 1 WS Eoli= pRp3& UEofA] 1990
Kic) Fabol, @0l A 20005000l §3H7] AZHaFgIThn B A0 Tl 42 BHARY
O 2 ceftriaxone®l| thal] U/d o] etal B ilH #5271 A Q] 33.3%F A 5H AL, B g o=
9] ceftriaxone MIC 4f-2 5 0.75 mg/LO|5FRA t}. 2F 582 Q1 -8 123t H. influenzae] U/
& Zr4A 71520] ceftriaxone MIC <2.0 mg/L]] & 312481H,» A4S Q3= H. influenzae©l|
019 &4 159 A9 cefriaxone AHE] | B OFH| 2 AFE 5= 20| H8E 4 ek,

F

\:l'E' ] t A
AR &2 Ao M = ceftriaxone W/ #5-0ll | A Fo M AFAH o2 o2 B H
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Qb 221 H. influenzae T5+2] 99.6% ©|
azithromycin®]] T35 4 Zr4Ad ol oLt & A Lol ZSHE H, influenzae v
9] quinolone ¥ azithromycin ©| thet ZH4=Ad H]-&-2 ZH2} 95.2% (20/21), 82.7% (43/52) = 73 Th
2 0 &2 GQkth, Ceftriaxone WA #3952 4= FAYA| ezt FabalA| FS s A4
TS B AT, 2 34|l cephalosporin Al FAYA 0l W/dS Eol= #59] H|&o] &
7Fstal Q1.2 ™ azithromycin 5] 2FA|o & A& H ol w71 571kl /17] wfZof| 0] 2]
spabe 2 a}ela A e T IS 918 el X4 a B et g

ol g AU AAZ 2 FALD L . inflencacd] 718 FAAON ol 74 Ak
L ANQE 2 E3tel Qo] WA ol x| ek 97t Eatol, AdkA 0.2 Qla ATl B
o] 2| &5 et | =0l A 2009-2018'A 717t 5-¢F

11

o] quinolone

FHI

A= U & 32 o 27| ol A R H. influenzae w5 TS 3§61 7] ufj&of] =uf
A ax0tol| M H. influenzae w+7+2] 4/ A2 LRbete = Qlth. FEQE & ol 23t
¥ H. influenzae 75 H -2 71 A A kS 7HA AL Q= g Ake] &57] HAolA Rl #F
B2, ghote] 4 4] o] H= YA 2 TS eA] ot T Bt #5914
of thsfi A= =7to] Q& 4= AT SHAITH 71 = Ui 2] T Bt el o] Al &= 4gol wfat
A ZAA I LA 7EE 4= 7] Wi Zoll ) B 22X 2 H. influenzae] YA Tra/d &
& ohetet= Ak 523t ou| 7t Qi) sk ampol| o gt WA o = 7141 MIc 7
ol A m A= AArE o] BifA| = BV E=HAT AP g &
5193 7] wj &0 AMpol] TSt = WA o] B = BholehA] Bati U
H 2 E-test= 2QI Sk ceftriaxone ZH/d o F7F ok 74271 Q1= o] 3
H|5}o] E-test = YA 2H4A 241 S SHlS o /d &) RA Y2+= A 3Fo] 1o 20
aminopenicillin Al & &3 Aol thgt =23 Aol A E-test2] /d 50 TA| Ehth= Bz}t
AL H. influenzae] TP /4 24E Sk ol o] g A3 SH4kR] o] E-testol] H] 5}
A-5oHA] 7] wioll,» A3 SHikw] o 2 AR h4Ad AtE A3 2 Aol A9
A= A Q1 YA U/ A€ nhetste dlol 2]+ izl
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of ehishA 2= ui/g == dlom, A Al U o2 Sl e A =
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H: 2| B-lactam A YA ol thdt W& 2 0|= Haemophilus influenzae?t 2715l AT, & A= 2| F 517 Aokt
2 ool ¥y ol| Al 22| H H. influenzae 72| TYA WA F/d=S EAI 5k} St

#:2014'd 3¢ 75 20191 4D 7HA] Al Sobitg ¢ of 2o ol S Wl gh 184l mIRhe] Aok A 2hate] A/t Aol A &
2 H. influenzae v 5+-5 H/F 2 2 A U FdE A5

Zap: 2|2 57 F 69219 H. influenzaeZ}t 22| E| Qo0 o] 5 2xle] AT FYE2 5.0 (2.8-8.6)M KT} F 69 F 32
(4.3%)7F 2 v Foll A Z2) =] 21, 662(95.7%) 7t HIX 5/d #F2 A o -2 25 7] A A (592) 0l A 2] = ot &8
A Zr4/d B2 = ampicillin (AMP) 7+4/d /amoxicillin-clavulanate (AMC) 24>/ w5 158 (21.7%), AMP W/d/AMC 7473
212](30.4%), AMP WAJ/AMC WA] 332 (47.8%) ¥ 2.1, 2|2 51d0f] 23] AMP WA /AMC WA #5= A &3 0 2 Z7)5l=
73S B At (2014-2015: 42.1% [8/19], 2016-2017: 46.4% [13/28], 2018-2019: 54.5% [12/22], Pfor trend=0.342). 2014-2015
Aol v]3l 2018-2019\d 7|7kl = cefuroxime®} ceftriaxone®ll thet WA -2 ZH2} 31.6%011 A1 77.3% 2 0.0% Ol A] 59.1% =
F-2)5HA S7FsHA TP for trend 0.003 2 <0.001).

ZE: Z T FUY 9] 33} o 5 7)ol A Y SE Aoto| M B &= H. influenzae v 5+ AMPE AMCO]| T3] 25 /A1 7=
S, cefuroxime 2! ceftriaxone Ol T3t A3 0] -F-2l5HA| 7ttt o2l st #5229 W/ 714 A3} 31| o] o] & 3}
SHibg 2| 48}517] 98 leefo] 4ol

0% of i

https://piv.or.kr https://doi.org/10.14776/piv.2020.27.€25 157


https://piv.or.kr

