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Bacteriology, Antibiotic Susceptibility and Empirical
Antibiotics of Community-acquired Perforated Appen-
dicitis

Background: The aim of this study was to study bacteriology and antibiotic
susceptibility in patients with community-acquired perforated appendicitis over a
five-year-period.

Materials and Methods: We conducted a retrospective review of the records of
adult patients (age =18 years) who were diagnosed as having perforated appendicitis
at Ulsan University Hospital between January 2007 and December 2011. Patients
who had healthcare-associated or hospital-acquired appendicitis were excluded.
Intraoperative specimens submitted to the microbiology laboratory were obtained
either by aspiration of pus into a syringe or by use of a swab. Anaerobic bacterial
cultures were not performed.

Results: Among 216 adult patients with perforated appendicitis, we analyzed 163
culture-positive cases. The overall mortality rate of patients was 0.6% (1/163).
Escherichia coli was the most common pathogen (93/163, 57.0%), followed by
Streptococcus spp. (45/163, 27.6%), Pseudomonas aeroginosa (13/163, 7.9%),
and Enterococcus spp. (17/163, 10.4%). The susceptibility of £. coli to quinolones
(ciprofloxacin or levofloxacin) was 74.1%. The susceptibility of £. coli to amoxicillin/
clavulanate, cefoxitin, ceftriaxone, piperacillin/tazobactam, and carbapenem
reached 75%, 86%, 90%, 98%, and 100%, respectively. Isolated £. coli, including
ESBL producing organism and P, aeroginosa, were highly susceptible to piperacillin/
tazobactam. Empirical antibiotics used most commonly were a combination of third
generation cephalosporin and metronidazole.

Conclusion: E. coli was the most common pathogen of community-acquired
perforated appendicitis, and resistance to quinolone was greater than 25%. We
cannot recommend quinolones for use as empirical therapy for treatment of

perforated appendicitis.
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Table 1. Baseline Characteristics of Patients with Perforated Appendicitis

Table 2. Distribution of bacterial species

Characteristics Number (%) Species Number (%)
Number of culture positive patients 163 Gram negative organism E. coli 93 (57.0)
Hospital day (Mean+SD) 9+54 Pseudomonas aeruginosa 13( 7.9
Age (Mean+SD) 50+16.8 Klebsiella spp.’ 7(42)
Sex Other gram negative organism” 14 ( 8.5)
male 83 (50.9) Gram positive organism Streptococeus spp. 45 (27.6)
female 80 (49.0) Enterococcus spp.” 17 (10.4)
Operation method Bacillus spp.© 4(24)
laparoscopic appendectomy 2( 1.2 Staphylococcus aureus 4(24)
open appendectomy 161 (98.7) Other gram positive organism’ 7(42)
Underlying disease *Klebsiella spp.: Klebsiella oxytica, Klebsiella pneumoniae
hypertension 30 (18.4) *Other gram negative organism: Achromobacter xylosoxidans, Comamonas testoteron;,
. ) Hafnia alvei, Raultella planticola, Aeromonas hyadrophilia, Proteus mirabilis, Acinetobacter
diabetes mellitus 17 (10.4) . .
o i Iwoffii, Serratia spp., Enterobacter cloacae
chronic kidney disease 3(18) “Streptococcus Spp.: S. viridans, S. consteliatus, S. cristatus, S. gordonii, S. intermedius, S.
solid cancer 8(4.9 mitis, S. salivarius, S. sanguinis, S. anginosus, S. alactolyticus
Initial manifestation “Enterococcus spp.: E. avium, E. faecium, E. gallnarum, E. faecalis, E. hirae, E. raffinosus
“Bacillus spp.: Bacilus cereus, Bacillus megaterium, Bacillus amyloliquefaciens
no SIRS 0(0.0) / " . ) )
) Other gram positive organisms. Lactococcus garvieae, Leuconostoc mesenteroides,
Sepsis 140(85.8) Pedicoccus pentosaceus, Gemella morbillorum
Severe sepsis 21(12.8)
septic shock 2(12
n s Aoll A 744 7} B2l A97H191(0.6%) ARk
Death 1(0.6)
Infectious complication
mechanical ileus 4(24) 3. ehdiH Zd
wound infection 4(24) g ol gk A 7544 A9E ¥ E. colit quinolone
\ |n:aabdom|nal absaess 2l (ciprofloxacin, &-2 levofloxacin)ol] thall HAH o 2 741%2] 7+
ntibiotics
2218 Holy 1] 77121 0] ¢ s S AJ o
3rd cephalosporin + metronidazole 138 (84.6) TS 231aL, 20099 797449 ciprofloxacine] HsiA= 74.4%,
_ . = L o~
1st(or 2nd) cephalosporin + metronidazole 21(12.8) 0]%9] levofloxacin®l] el 72.0%9] 754S el 1 9
piperacillin/tazobactam 3(1.8) amoxicillin/clavulanate, cefoxitin, ceftriaxone or cefotaxime,
ciprofioxacin + metronidazole 1006 piperacillin/tazobactam, amikacin, carbapenem %ol thajA]

A B2 Fol A 178(0.6%) ko] Z1AIA A F o] 5- Ay gk o
50 2 APLSIGITE AR A4 A = =340 cephalosporin
3} metronidazole®] ¥WdraHo] 138 (84.6%) 0. & 7173 Wekt)
1 ¢, 1Al cephalosporin (&2 2A4|d] cephalosporin) ¥} me-
tronidazole®] W o] 2178(12.8%), piperacillin/tazobactam&t
= Qo] 31 (1.8%), ciprofloxacin®} metronidazole ¥g2¥o] 19
(0.6%) A AFE-H AT =T FHFTO = 478(2.4%)2] S22} 714
2G| A, 47 (2.4%)00 A 5 A 714, 278(1.2%) ol A 7
arEo] AT A At FellA 198(0.6%)7F 71AA g A A 2
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Table 3. Antibiotic Susceptibilities of Isolated Organisms that Caused Perforated Appendicitis
Number of susceptible isolates in a variety of antibiotics(%)
AMX/CL 1stCEP* CFOX CFTRXorCFTM CFPM  TMP/SMX PC CFXorLFX PIPC/TB  AMK TBM  Carbapenem

Species Number

E. coli (total) 93 70(75.2) 67(72.0) 80(86.00 83(90.0) 84(90.3) 63 (67.4) - 69 (741) 92(98.9) 92(98.9) 78(83.8)  93(100)
E. coli (Non ESBL) 83  64(771) 67(80.7) 72(86.7)  83(100) 83(100) 59 (71.0) - 66 (79.5) 82(98.7) 82(98.7) 73(87.9)  83(100)
E. coli (ESBL) 10 6600 0(0 ) 8(80.0) 0( 0 0( 0 4(40.0 - 3(30.00 10(100) 10(100) 5(50.00  10(100)
Streptococcus Spp. 45 45(100) - - 45 (100) 39 (86.6) 34 (75.5) - - - 45(100)
P, aeruginosa 13 0(0.0) 1(7.6) 13(100)  1( 7.6) - 12(92.3) 12(92.3) 13(100) 13(100)  13(100)
Enterococcus spp. 17 12(70.9) - - - 11(64.7) 12(70.5)  14(82.3) 13 (76.4)

AMX/CL, amoxicillin/clavulanate; CFTRX or CFTM, ceftriaxone or cefotaxime; CFOX, cefoxitin; CFPM, cefepime; TMP/SMX, trimethoprim/sulfamethoxazole; PC, penicillin; CFX or LFX,
ciprofloxacin or levofloxacin; PIPC/TB, piperacillin/tazobactam; AMK, amikacin; TBM, tobramycin
*First CEP: First generation cephalosporin-sensitivity test not performed

Table 4. Comparisons of Bacterial Species and Antibiotic Susceptibilities of £, 6. A= x|

coli between the Sepsis Group and the Severe Sepsis Group Enterococcus #59) 8] 71542 A4 b4 ALee] A
o)
©

ic (9 ic (9 =
Sepsis (%)  Severe sepsis (%) P-value A2 Bale] EAT|A] G A A 1630] FolH Relw
0

Species
E. coll (total) 75/140 (535)  18/23(78.2) 0027 ©1 BFA AN WS HR 4= 2342 14.1%E AX P
E. coli (ESBL) 9140( 64)  1/23( 43) 0.7 (Table 5). 7V wo] AL-&-% 3x|tcephalosporin®}t metronidazole
P, aeruginosa 12/140 ( 8.5) 1/23 ( 4.9) 0.488 3 (1384, 84.6%)2] 7% 21401(12.8%)0l| A 334 AL
Streptococcus spp. 41/140 (29.2) 4/23 (17.3) 0.237 1. 71 % P aeruginosa?} 116)12 283, ESBL A4 E, co 117]_ 3 oﬂ
Entrococcus spp. 16/140 (11.4) 1/23 ( 4.3) 0.303 o= o]6] K 50 0% hal . dazol
Antibiotics susceptibilities of £. coli = & ol 1 ﬂq?(" = 241eH) cephalosp o‘ranJirnetronl azole
Ciprofloxacin or levofloxacin 57/75(76.0)  12/18 (66.6) 0.416 o] WRkaMS ARESE A 200(1.2%) 0l FRA A WS
Cefoxitin 63/75(84.0)  17/18 (94.4) 0.251 YERHN L, P aeruginosa$}t Serratia marcescens?} 212} 14 4] o]
Ceftriaxone or cefotaxime 66/75 (88.0) 17/18 (94.4) 0.428 2lt}. Ciprofloxacin®} metronidazole®] ¥#-2%, piperacillin/
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tazobactam®] T QW] 7d-9-of] Z}z} 19|, 3ol A AFEEH YL, ©
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=0 nE AHA A }2=Jo] 9]
“The difference between two groups was statistically significant (P<0.05). =2 BT A8 Al el At
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2 olulx E.coli 9] W] Streptococcus spp Y Enterococcus
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AP =5 B, U] =2l Bacteroides fragilis7} E.
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