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= Abstract =

Isolation of Anaerobic Bacteria from Intraabdominal Abscess
and Susceptibility to Several S-lactam Antibiotics

Byung Soo Do, MDD, Gwang Yul Song, M., Jae Hwang Kim, M.D.
Hong Jin Kim, M.D, Min Chul Shim, M.D_, Koing Bo Kwun, M.[D.
Hee Sun Kim, M.D.* and Sung Kwang Kim, M.D."

Department of Surgery and Microbiolagy™. Yeungnom University Colfege of Medicine

Anaerobic infection of the intraabdominal abscess are often mixed, ie, polvclonal and caused
by opportunistic pathogens from endogenous source. Isolation and identification procedures of
anaercbic bacteria are more difficult and cubersome than aerobic bacreria. So there are not
much reports about anaerobic bacteria compared with aerobic in Korea.

This is a result of the isolation and identification of anareocbes from iniraabdominal abscesses
of 70 cases and in vitro activity of sever]l newer Slactam antibiotics; cefotetan, cefpiramide,
cefmetazole, cephapirin, imimpenem — cilastatin(l : 1 ratio), sulbactam — ampicillin(l : 2 ratio),
sulbactam + cefoperazonel(l @ ratio), clavulanic acid - amoxicillin(0. 2 : 1 ratio) against anaero-
bic isolates.

The important primary disease was acute appendicitis(60 case)l. among 60 cases. positive cul-
ture were 49 cases and anaerobic bacteria was isolated from 25 cases. Positive culture and isola-
tion of anaerobes were less frequent in patients with simple appendicitis, more common in gan-
grenous, perforated appendicitis.

From total 70 intraabdominal abscesses, Positive growth were 52 cases (74. 3% ). of them, aero-
bic 1solates were 63 strains from 45 cases and anaerobic were 37 strains from 26 cases. Isolation
of anaerobes alone were from | case.

Anaerobic bacreria identification was performed by ATB 12A Kit system. Major isolated
strains were Bacteroides fragiliz group(6?.2%): B. distasonis(7 strains)B. fragilisié strains), B.
ovatus(5 strains), B. thetaiotaomicroni4 strains) and B. uniformis(]l strain)l Others were identi-
fied as B. eggertii. B. caccae, B. loeschii. P. magnus, P. assacharolyticus. E. ientum, L. acidephilus,
C. botulinum, Mobiluncus sp. and 5 strains were not able to identified.

In vitro susceptibiltiy test of 8 Jlactams against isolated anaerobic strains were showed that
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imipenem was the msot active agents and all test strains were highly susceptible and that
sulbactam « ampicillin, sulbactam + cefoperazone, cefotetan were effective, inhibiting 75% ~ 84

% of strains tested at breakpoint(l16ug/mlh
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Table 1. primary disease and type of intraabdominal
absesses

Primary diseae

No. of cases %

—

Appendicitis 60 7
Simple 42 60.0
Gangrenous 12 17.1
Perforated 6 8.6

Abdominal wall abscess 3 43

Liver abscess 2 2.9

Ulcer perforation 2 2.9

Other™ 3 4.3

Total 70 1000

* “splenic abscess, bile peritionitis and infected
ureteral hydrocele
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thioglycollates] | ef o] Fubst= W zelm 34}
|2 FHlE Wel aFeiE e AejR $dkep
H7hxl wio g stglen o]g AMaE 247 o|ule]
HEY CDC ¥« 44 wla] (0.05% L-cystein,
0.001% Hemin #H7})e] ZFaled w24y wjoro
GasPak jar(BBL) & ¢]88lsd, GasPak, O; % CO;
Wi ek7lel zhzb Yol 35°C Abelsle] 37 wiok sha
=5

=" #Fe 2FE 9 Adw ke Chopped meat
“§ #vl 2], thioglycollate w/o indicator w]=] & A}&
shach el vk €747 E4E API system
(France) 2] ATB-32A kit® }8iled 272 w2
‘deated 37°C, 4417 ek E = EAsle] Ho).
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Carbapenem™ 4= imipenem® cilastatin®] 1:1
% E4% imipenem 3l { Tieman : &5k 2f )|
o Alactamase A= sulbactam(SULF cla-
vulanic acidiCV)® SUS(250 mg) + ampicillin(300
mg) & ¢ H (g= stela}), SULWD.5g) + cefopera-
zon(0.5g) LA (- #ela}b), CVID.2g 0+ amo-
xicillin(1G) £¢=#(2d 4252 3F 28 cefote-
taniCT) cefpiramide(CR), cefmetazolelCM) ce-
phapirin(CP) & cephalosporin™ 4%% & 8% &
lactam™ & AH-slsdch

{) g2 749 @AM

NCCLS(National Committee for clinical Labo-
ratory Standardf¥e] 71Fel Fals 3 I oA
oo g 34 whE oA =% (Minimal Inhibitory
Concerntration, MIC}s 2 apsich

Thioglycollate w/o indicator s =]=] 24+]7F <k
51 od-& Mcfarland No. 0.52 3% &k multiple
indicator 2 brain heart infusion(hemin¥=}) 3
i 2ol A =% 256 kg /milell A 0,625 ug 'ml=]
o4 Bk R el FFEE F 37°C, 24~484]
7k vfe} ghF] MICE &3 sbdch

Tahle 2. Positive cultre and isolation of anasrobes

. Isolati f
Positive growth® solation ©

Primary disease . . anaerobes”
(No. of isolates) (Mo, of 1solates)
Appendicitis 46/60(98) 25,46136)
Abdomenal wall abscess 273 ( 2) 12 (1)
Liver abscess 2/2 (2) 0/2
Ulcer perforation 17201} 0.1
Others® 1/3(2) 01
Total 52/700105) 26,/52(37)

e —

a:number of positive cultures versus total num-
ber of cultures done

b : number of anaerobes positive case versus num-
ber of positive cultures

* : gplenic abscess, bile peritonits and infected
ureteral hyvdrocele

A =4
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Table 3. Positive cultre and isolation of anaerobes in

appendicitis
i Positive . o N0 of
Type culture(%)® Izolation{%) anaerobes(% )
Simple 33 420786) 16 33(484)  1747.2)
Gangrenous B, 12(66.7) 5/ BI62.5) 9(25)
Perforate 5/ 6(83.3) 4/ 5(B0.O) 10(27.8)
Total 46/60076.7) 25 46(54.3) 36(100.0)

a ' Number of positvie cultrues versus total num-
ber of cultures done among the types of ap-
pendicitis

b: Mumber of anaerobez positive cazes wversus
number of positive cultures among the types
of appendicitis

Table 4. Identification of 1solated anaerobic strains

T

Species No. of strains %

Bacteroides fragilis group 23 6.2
B. distasonis
B. fragilis
B. ovatus
B. thetaiotaomicron
B. uniformis
Other Bacteroides sp. 3 8.1
B. eggertii |
B. caccae |
B. loeschen i
Peptostreptocooccus 2 o4
P. magnus 1
P. assacharolyticus l
Others 9 24.3
E. lentum |
C. botulinum 1
Mobiluncus sp. 1
|
3

— ol LN Ch =i

L. acidophilus
unidentified

Total 37

100.0

i r—
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el dF 37579 %4 Hil= Table 42} I}
Bacteroides fragilis gruop(BFG)e] 23(62.2%)%2
v W3 el B distasonis 7%, B. fragilis 6%, B,
ovatus 57, B. thetaiotaomicron 45, B. uniformis |
oot 28 Bactercides 7322+ B caccae, B,
loescheti, B. eggertit?} z}z} |33 Peptostrep-

TTH BI¥ 199 -

tococcus = P. assacharolwticus, P. magus 212 |13 F
lentum, C. botulinum, Mobiluncus sp. [ actdophiy s

2713 2e3 $957 9L 3 5Pack
3) HRHolcHE LA

g hbd imipenem® Aol o sbed 3te) @
3T7% MT(91.8%)7F MIC range<0.0625 ug/ml -
1.0ug'ml® F& 3448 Bedch B4 s &
TH 3ol Wil BFGE gbd35o] wlsf ve g
& debde 23 CV + AO: o} 2%3] ofayq
e 8|23 o2 zhpdats el w cephalosphorin
A 4Fedg g FE2, FE0 oekge
Yoo e]Ekdl$ CTE o8 o 33 <fael] o
dtede 2 W4E Jehdisl et BFGe)sle) el
T3& BFGel vlsf vy e g+45 par
(Table 5).

MICS| breakpointsl =& 344 wWigo
susceptibility i= Table 6 4] tebd uls} 7o) [M
“ %+ breakpoint® 8ug/ml, =237 IMe|2l2] of

Table 5. In vitro susceptibility of Bacteroids fragilis group and other isloated anaerobes againt &lactam anti-

biotics
=g = T —— % —

Organisms(No. of strains) Zlactams Range MIC{;S'M” %0

Bacteroides fragilis group(23) IM 0.25—8 0.5 |
SUL+AM 0. 5-32 4 32
CV+AD 2 -—=25 32 2256
SUL+CF 2z -3 & 32
cT 2 -32 4 16
CF B -=225 3z =256
CM 0. 5-128 32 128
CR 12 -=9255 32 =256

Other isolated anaerobes(14) IM <0.0631-8 0.5 4
SUL+AM =0.063—8 I 4
CV=AO =0.063-16 4 8
SUL+CF = 0.063 2386 4 128
CcT =0.063—-128 4 128
CP = 0.063-32 4 16
CM =0.063-32 4 32
CR =0.063 - 256 4 256

IM zimipenem Sul : sulbactam AM : ampicillin AO : amoxicillin CV : clavulanic acid

CT :cefotetan CR : cefpiramide CM : cefmetazole CP : cephapirin
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Table 6. Percent susceptibility of isolated anaerobes against Hlactams

Organisms(No. of strains) % Susceptible at breakpoint®
IM SUL+AM CV+AD SUL-CF T CP CM CR
B. fragilis group(24) 96 T4 49 B7 al 30 43 34
Other bacteroides sp. and
GN anaerobes(3) 100 100 100 75 75 100 50 75
GP anaerobes(5) 100 100 100 45 75 100 100 B0
Unidentified(5) 100 100 100 &0 &0 100 80 1]

* : Breakpoint at 16ug.‘ml except IM{Bug. ml), GN : gramnegative, GP : Gram positive IM : imipenem
SUL sulbactam, CV : clavulanic acid, AM : ampicillin, AQ : amoxicillin CT : cefotetan, CP cephapirin

CM : cefmetazole, CR cefpiramide

A5 16ug/mlE Af&d BFG: IMe| cfsled
96%, e FeTFES 100%8 FrAdEL Hoon]
CV + AOQ,CP,CM % CRell tizled BFGE 50%¢)
ghe| wrE 34 $§ Ml W el LgFREL
SUL + AM, CV + A0 % CPell cdzlod 100%2] 7}
T4 &S By
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7ol Evissie Wee] 2lale] ghgkdled =
el AobEa el2els] e|zkr|zie] el Melr]g)
uf 24z Abubel] o] 27) pha| ghope,

ekl 2lo] Tafell 2&T7]7|9 H ik} k2 ol
el el el=dl 2gu Pabs AHEsL 85~05%
= Euso st obf Hodoz ggyel =sgde
232 qlcka gl #H el Fuje 5 phe] AlE x| e
W wdel Ak BE 7| E stn oo AR
YA e R e gtk vt o)A e) A A,
gt ol el glon] Mgk ghFa)] Fof
& flef o]yt Y S deors Yutyel F5e o
g A AF dazgch dRg W4 AMe 7 ook
o] MelidE ®rldd Heg vl BHR o2
Aele] Hrigdde] Adsdgde] Mo glezder o2
H 14E lrston) 32 g7 wick 2, B
o] ey s Bl skl g3 o

gldde] e}l =)o glcp,

Lober'® & Stone5'™2] H#-l4 "r|yzs 22
&4 FEdd BFG7F 7b &4 Bohy poke) galg
2= FeHgder 28 osskd 37 Pepto-
streptococcusslt  Peptococcus, 2% of4 7hgel
Clostridium perfringensSe|™, £7143¢& ¢ &
‘d T2 E. Colig} 27 <;4 $F< streptococrus
T2 Fe=ldoh Male] el sl ge] 2
2® #F7F BFGg o 0% 944 Zel3 53r71ad)
277} Peptostreptococcus®ch. Altemeier 59 ¥
ey shab £ 4712922 E. coli, Bacter-
cides, Streptococcus, Aerobacter-Klebsiella group
o2 B3Elm gl

Bacteroides fragilis groups(BFG}e % 54 3¢
25 S7h 7147 Ay dHEEE 3k sk
DNA 547 £9%2] 54| o=} B. Fragilis, B.
vulgaris, B. ovatus, B. thetaiotaomicron, B.
uniformis 3 B. distasonis®] 6T 2.2 o] Feo{a]n o]
eAkel8] Ao o FpidadE o|d g alo]ziel
Ao s Yo gals qlalgh o)z gk ApAe 4
T8 2rl7h deRaR el e Mg gaale
Ao} s g 92 T35 7o grpgcpem

Chow % Guze®i= B. fragilis 3431+ Hd¢ &7
ME AHEME 16%2 =EES Bl ¢)s) HA
2 F4 ghpAe] a}82] 59%8] 2 A& Hel
cha sted Hugh ghiae) dedg bzl

B3l soke] fle] YUgle s rpAb ga He 25
ol ole] Mgk shigae] a}b8ef ciefr= P
Bastelck Flannigan$™S 3949 #ededy &3

metronidazoles} aminoglycoside® 58] 2aba}8e]
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metronidazolett 88 #h2} Mo S 4y 3hede)
vl HEFe] tapEE e ghadics 53 e
= Busuttil 32 ®|H 34 F90 fhaly 23 5
& 244|7del cefamandole®} carbenicilling 24
Hog JEgoegs aE algilz] ol gatE
Hop % §€¥FE A2 AUS qlda spedch
Secos'¥2 Eue| mad Hi4d pdded g7y W
714 wiokED F Ay Fldde] dettsy ko
MY Frdedd Eo g27les Jepgen o)
+ =¥ clindamycinAH8-3} % 43 Hgld 24
ampicilinAb# o 2 4bx 7lade|u} HYZE ghaiang
T AlFs gl B asc)

W P dBEe] #7145 24P £
Ptdels] 1983 BrookS? & S 2484 vl
o ZrldFa} B fragilis® £4F 3 +zied 959
o4, B. fragilis @539 4] 83%, =gln &7
2% K. pneumoniae2+ 24%, E. colix 20%, S. au-
reus< S%ellH FoF H4E e Easisic

BFGell =2igh zhde] oub 5l aafse| 74
clindamycin, metronidazole 723 cephalosporin
A egAst F2 ARgEeisteny o)) amino-
glycoside™ 7} 322 Alg5 o ghe ysznam g7
defl BFGH clindamyeine oigk HAd=7) sj2ez
HREgdon)¥ o8 cephalosporinde] =3k a2
E tsgled®™ o o2 cefoxiting 19824« 7}
A W43 Zlactam b2 10% JHsje) Wydee
Heleut |983E 16%2) 4y Z20g8 Heoen o
9 cefotaxime, cefoperazone, cefamandole, cefo-
nicidFE® & W4 F7HEE 2goh™ ole] 2] a}e]

H2 AH&-¥ cephalosporin ¥ 4&% CP< CR<
CM=ll tH§F BFG#] W4F7 geter E# B dista-
sonis= 79% 6571 CR, CPell oi&} MIC>128 g/
mle] 1E2] W& HdT, B fragilis =gk 330 4]
o] & ekAlelthe] 2 HAE Byl

cleigt WAAF F7kell el Alactamase oA #ql
sulbactam® clavulanic acid”}  penlcillin® 2}
cephalosporin® 2| oAz PA4l=l2 Jstod Yz
+ FHH 3742 Imipenem 2} cilastatin®] §4
HzE A= Wexler ¥ Finegold'™®«] =i
H ®7]49 7 clindamycin 3 cefoxitinell o &}eq
80%, cefoperazones| &} 63%, penicillin G = K

sted 47%2] Fadg behd o) v)e cefoperazone
#  sulbactam®| 442} imipenem2 metro-
nidazole # @ 9~100%2] FrYe Hd o,
Fekete5™& #€714979 cefazolinell ®1§ MICs, ©
JZug/mla® viebded  cefazolined clavulanic
acid 0.5ug/'ml& 71 MICwe] Bug/mlei v}
epdetn 2udich oo M3te] Y¥ 2 imipenem
A= 4 44 F371 MIC < 8ug/'mle Hadas
Gebd oo K& BFG 332 MIC7 lug'ml °]s
= gt s dehdgded radEa dohy 3
3ol W F4d499 BFGe A% ohE 4¥ise
ds] @& Fez Jepdeo] 23 B distasoniss
CV+AQ-l ois] MIC 32p2/ml o) 4=] s ¥
o} el Flactamase o] 2] 2] thekgt PP HE s
of 2lgtsieg slgfoe,

cheddh Wi Al Hel ek abFaleltigl o) 4 -ge) =
b3 A497es AleEy A4 Fo) £y
W] A9 Hag e dus) e
qke] Zhzhe] A3 5l g Wl ved@on abm
ot

< =

Erlledes 2o #1438 Belsted Bxaln
°lg 229 FFEE carbapenem™ = imipenem
A H 2t Flactamase HAA 442 sulbactam +
ampicillin, sulbactam + cefoperazone, clavulanic
acid + amoxicillin 3% cefapirin, cefotetan, cef-
piramide, cefmetazole2| cephalosporin® 422 %
859 ool Y Feiads dajsle] e P
A7E dedrh

D5 5 T04F 7bg 92 dl= 25 60
Ao Fede] T ofd Wik 494, w7 gF Wik
< 200lglch. e F ook e 3 wrAFo
e ik Bedeldre ol o say
YA & AL ey},

2) @ el YES 3 704 ARl 5209 T74.3%
ol ERAFTFF E7147e el 494(94.2%)2
6377F Fel=ldln #rldFe 26a(50%)2 3737}
SEHG e Jdoy #Hr)4gPe] e Melwgcl,

3) 2219 ¥71472 522l Bacteroides fragilis
groupel 2332 7pdge] B4 slglen 2 73
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5% ¥ B distasonis 77, B. fragilis 65, E.
ovatus 57, B. thetaiotaomicron 4+, B. uniformis
|74 3, Z7%ek Bacteroides sp. 37. Peptostrep-
tococcus sp. 29 Z2la E. lentum, L. acidophilus,
C. botulinum, Mobiluncus sp. 7} = 1549 3 =
W 57 54 s Awh

4) & Fae4de 24 Zse imipenem M M e
cHeted H AYFIFF7E Y 5 FFYHMICK:
dug/mlbs ¥ 3 44 75+ cefotetansi| tHed
B31.7% sulbactam + cefoperaxon, sulbactam +
am-picillinell tisf =32} B4%ef 4] =4 4bs ¥k
Sejud ele] didekuled cfaleds TR, T3k
thekd & B
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