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Background and Objectives Chronic suppurative otitis media (CSOM) is one of the com-
mon diseases in otolaryngology, and it is important to know the species of pathogens and anti-
biotic susceptibility for its appropriate treatment. Methicillin-resistant Staphylococcus aureus
(MRSA) infections have increased, and pathogenic bacteria and antibiotic resistance are
changing along with the inappropriate use and overuse of antibiotics. The aim of this study is
to investigate the current bacterial profile and antimicrobial susceptibility patterns of CSOM.
Subjects and Method We retrospectively investigated the bacteriological results of chronic
otitis media with otorrhea in 272 outpatients who visited the department of otolaryngology
from January 2017 to July 2022.

Results A total of 272 cases were included in the study, of which 245 (90.1%) were diag-
nosed with CSOM without cholesteatoma and 27 (9.9%) were diagnosed with CSOM with
cholesteatoma. Out of the total, 131 (48.2%) were male patients and 141 (51.8%) were female
patients with a mean age of 60.014.93 years. Microbial growth was observed in 220 (80.9%)
samples, but 17 (6.3%) samples showed no growth. Among the samples that showed growth, 184
(67.6%) were monomicrobial and 71 (26.1%) were polymicrobial. A total of 277 isolates were
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Conclusion Considering the high prevalence of MRSA and Ciprofloxacin-resistant P. aeru-

ginosa, primary empirical antibiotics should be used with caution. Furthermore, periodic sur-

veillance on the etiological agents of CSOM and its antimicrobial susceptibility is needed.
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At 2 Aokl o]% Kirby-Bauer T2~ 2H4F
< o] &3t PIATAAAANE B3] oxacillin disc (1.0
ug) el 2ol 10.0 mm ©J3k= A 7% methicillin-
resistant Staphylococcus aureus (MRSA)ZE T35} c)
FA A A4t

A 74 AAF= Clinical and Laboratory Standards
Institute (CLSDQ] ZFZR|Ro|| 71%3F t]jA=3 Ao & K]
dYsto] CLSIC| 7|&9 uket <A (sensitive), 574 (in-
termediate), WA (resistant)2] Al 72 R 1}tk A
Akl AHES A= 220 17 dMe] At 544
dpof| wetbA] F2 ARGE= AITE o8-8k HAFE Al
Ysieict 215 A+t disllAl= penicillin (PC), oxacillin
(OX), clindamycin (CL), gentamicin (GM), ciprofloxacin
(CIP), erythromycin (EM), tigecycline (TG), linezolid (LN),
vancomycin (VAN), teicoplanin (TCP), sulfamethoxazole/
trimethoprim (SPT; co-trimoxazole), rifampin (RF)& A}
a1, O SAdtol tisliA+= ampicillin-sulbactam,
amoxicillin-clavulanic acid (AMC), piperacillin/tazobac—
tam (PITA), cefazolin (CZ), cefoxitin (CX), cefotaxime
(CTX), ceftazidime (CAZ), cefepime (CFT), aztreonam
(AZM), imipenem (IMP), amikacin (AK), GM, CIP, SPT,



TGE AH&3F3ith 3t Pseudomonas spp.oll tHallAl=
piperacillin, PITA, ticarcillin/clavulanic acid (TICA), CAZ,
CFT, AZM, IMP, AK, GM, CIP, colistin (COL)= A}-&3}

FA 24L& SPSS version 25.0 (IBM Corp., Armonk,
SA)E olgslgion], WEg Wl F 188 v
Pearson®] 7}o] Al A& (Pearson’s chi-square

Table 1. Sociodemographic profiles of the study participants
(n=272)

Characteristics Value
Sex
Male 131 (48.2)
Female 141 (51.8)
Age distribution, years 60.0+14.93 (14-88)
Previous OP hx. (affected side) 34
Affected side
Right 137 (50.4)
Left 135 (49.6)
Diagnosis
Non-cholesteatoma 245 (90.1)
Cholesteatoma 27 (9.9)
Previous antibiotic hx. 154 (56.6)
Otorrhea conftrol rate
Success (no active otorrhea on 236 (86.8)
otoscope or surgical intervention
performed)
Failure 10 (3.7)
Follow up loss 26 (9.5)

Data are presented as n (%) or mean * standard deviation
(range)

Table 2. Cultured organisms in 272 patients with otorrhea
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Isolated organisms Non-cholesteatoma Cholesteatoma Total
Bacterial growth 196 (78.1) 24 (82.8) 220 (78.6)
Fungal growth 40 (15.9) 3(10.3) 43(15.3)
No growth 15(6.0) 2(6.9) 17 (6.1)
Total 251 29 280*
Monomicrobial 169 (69.0) 15 (55.6) 184 (67.6)

Bacteria only 141 (57.6) 15 (55.6) 156 (57.3)

Fungi only 28 (11.4) 0(0) 28(10.3)
Polymicrobial 61 (24.9) 10 (37.0) 71 (26.1)

Bacteriae 49 (20.0) 7 (25.9) 56 (20.6)

Fungus 6(2.4) 1(.7) 7 (2.6)

Bacteria+fungi 6(2.4) 2(7.4) 8(2.9)
No growth 15(6.1) 2(7.4) 17 (6.3)
Total 245 27 272

Data are presented as n (%). *cases involved the co-growth of both bacteria and fungi, resulting in 8 cases of duplication
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spp., Bacillus spp., ¢ A HH22A 27} gl HF=
e

AR Ao 2 MRSA (23.1%)7} 7V wko | Pseudomo-
nas aeruginosa (19.5%), methicillin sensitive Staphylococcus
aureus (MSSA) (19.1%), coagulase—negative staphylococci
(CNS) 8.3%)2] &0 =2 uvjof=|Qict v|RFEA Fo]do] F
£ MRSA (23.0%), MSSA (19. 8%) P aeruginosa (19. 4%)
CNS 8.5%)¢] Hl== wjFE L, =54 Fol9 4
MRSA (24.1%), P acruginosa (20 7%) MSSA (13.8%), CNS
(6.9%)°] Rz vjofE|o] 2t} HE ool Zpol= S
], A 1Y A HRIEEA SoldHt AFFAd Fold F
oAl MRSAS} P aeruginosa®l HE&E2] Apol= HolA|
AQITHMRSA; p=0.757, P, aeruginosa; p=0.745) (Table 3).
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Table 3. Bacteriologic result of discovered organisms
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Type of Isolated organisms Non-cholesteatoma Cholesteatoma Total
Gram-positive bacteria
MRSA 7 (23.0) 7 (24.14) 64 (23.1)
MSSA 9 (19.8) 4(13.79) 53 (19.1)
CNS 1 (8. ) 2 (6.89) 23 (8.3)
Enterococcus spp. 1(0.4 0 1(0.4)
Streptococcus spp. 0 0 0
Gram (+) rods 44 (17.7) 4(13.79) 48 (17.3)
Gram-negative bacteria
Pseudomonas aeruginosa 48 (19.4) 6(20.69) 54 (19.5)
Klebsiella pneumoniae 5(2.0) 1(3.45) 6(2.2)
Enterobacter spp. 5(2.0 0 5(1.8)
Acinetobacter spp. 2 (0.8) 1(3.45) 3(1.1)
Achromobacter spp. 2 (0.8) 0 2(0.7)
Alcaligenes spp. 3(1.2 0 3(1.1)
Burkholderia spp. 1(0.4) 0 1(0.4)
Escherichia coli 0 1(3.45) 1(0.4)
Haemophilus inluenzae 1(0.4) 0 1(0.4)
Proteus spp. 3(1.2) 1(3.45) 4 (1.4)
Pseudomonas putida 1(0.4) 0 1(0.4)
Serratia spp. 4(1.6) 1(3.45) 5(1.8)
Stenotrophomonas (xanthomonas) maltophilia 1(0.4) 1(3.45) 2 (0.7)
Total 248 (100) 29 (100) 277 (100)

Data are presented as n (%). MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin sensitive Staphylococcus aure-

us; CNS, coagulase-negative staphylococci
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o|FoA] XFFA FolFHLE AfHoR e
UeRALE thAWA 2183344 el ARg-sk= COLe
R 100% 4AE Z9cH(Table 5).
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Klebsiella pneumoniae~= AMC, PITA, CX, IMP, AK,
GM, SPT, TGell tial}A] 100%2] =4S B3a1, CZ, CTX,
CAZ, CFT, AZMoll tiall -2 7+=4d(83.3%), CIPol| tha
IO IHAS BATHE6.7%).

Enterobacter spp.2] 7% PITA, CTX, CAZ, CFT, AZM,
AKef sl A 100%2] 7r=/dS HSal IMP, GM, CIP, SPT,
TGOl &2 7432 BATHB0%).

Proteus spp.2] 79~ AMC, PITA, CX, CFT, AK ¥ SPT
Sof gl 100%2] 7S Y, CTX, CAZ, AZM,
GM, CIP] Hj3f] =& 244 (75%)2 KTt
o] PITA, AK, IMP ¥ SPT 59
< H931 CIPY 3= 80%<] 7=

Serratia spp.2] 7
&l 100%2] 744
A& BATHTable 6).
MRSA$} Pseudomonas aeruginosa®] A<E2] Hs}

A AE dF 5 MRSAE 5 649, AA +5+9 23.1%
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2 7MY B2 AEES B4k AA Staphylococcus spp.
ZolA] MRSAZ} AA|8H= v]&-L Arda 20173 68.6%
(249)), 2018%1 52.9% (94])), 20199 55.6% (10]), 20201
41.7% (104]), 20219 64.3% (9el)= Bl Fol& Holu,
A stF=ollAl MRSAZ} AA|8l= Bl 2017 35.8%,
20189 23.1%, 20199 22.2%, 20209 16.4%, 2021 20.5%
& Staphylococcus spp. &4 MRSAQ] H]-&3} H|5=3t 3=
AlE ERH(Fig. 1.

AA A& #5F 5 P aeruginosa= & 5590, AA| #F2]
199%% A==} AA| 5204 P aeruginosa’t ZFA|5k
= H]E2 AR 20179 9.0% (6°), 2018E 28.2% (11¢])),
20194 35.6% (16¢])), 20201 14.8% (9<])), 20211 18.2% (9¢]))
Ack(Fig. 2). o] & A A& wFollAl ciprofloxacin-resis—
tant Pseudomonas aeruginosa (CRPA)7} XJA|3}+= H]&-2
20179 1.49%°0 4 20219 6.82% % Z715l= 73S BATh

e,
oft

o A4S

B A3Lo| A= Candida spp. 289, Aspergillus spp. 20,
2]aL 76} Zlat 297} A=Ak o] F Al §A 54
739-= Candida spp2llAl 67, Aspergillus spp2llA 1719]
Q1=]9Ic}. Candida spp.2} Aspergillus spp.”} 5735 484

e
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Table 4. Antibiotics susceptibility patterns of Staphylococcus spp. isolates

PC OX GM CIP EM CL G LN TCP VAN SPT RF

Non-cholesteatoma

MRSA (n=57) 0 0 24 (42.1) 7(12.3) 9(15.8) 22(38.6) 57 (100) 57 (100) 57 (100) 57 (100) 55 (96.5) 56 (98.2)

MSSA (n=49) 11 (22.4) 49 (100) 41 (83.7) 42(85.7) 43 (87.8) 45(91.8) 49 (100) 49 (100) 49 (100) 49 (100) 49 (100) 49 (100)

CNS (n=6) 0 1(16.7) 3(50.00 1(16.7) 3(50.00 4(66.7) 6(100) 6(100) &(100) 6(100) 4(66.7) 6 (100)
Cholesteatoma

MRSA (n=7) 0 0 4(57.1) 0 2(28.6) 4(57.1) 6(85.7) 7(100) 7(100) 7(100) 7(100) 7 (100)

MSSA (n=4) 0 4(100) 4(100) 3(75.00 4(100) 4(100) 4(100) 4(100) 4(100) 4(100) 4(100) 4 (100)

CNS (n=1) 0 1(100) 1(00) 1(100) 0 0 1(100) 1(100) 1(100) 1(100) 1(100) 1(100)
Total

MRSA (n=64) 0 0 28 (43.8) 7(10.9) 11(17.2) 26 (40.6) 63 (98.4) 64 (100) 64 (100) 64 (100) 62 (96.9) 63 (98.4)

MSSA (n=53) 11(20.8) 53 (100) 45 (84.9) 45 (84.9) 47 (88.7) 49 (92.5) 53 (100) 53 (100) 53 (100) 53 (100) 53 (100) 53 (100)

CNS (n=7) 0 2(28.6) 4(57.1) 2(28.6) 3(429) 4(57.1) 7(100) 7(100) 7(100) 7(100) 5(71.4) 7(100)

Data are presented as n (%). PC, penicillin; OX, oxacillin; GM, gentamicin; CIP, ciprofloxacin; EM, erythromycin; CL, clindamycin;
TG, tigecycline; LN, linezolid; TCP, teicoplanin; VAN, vancomycin; SPT, sulfamethoxazole/trimethoprim; RF, rifampin; MRSA, methicil-
lin-resistant Staphylococcus aureus; MSSA, methicillin sensitive Staphylococcus aureus; CNS, coagulase-negative staphylococci

Table 5. Antibiotic susceptibility patterns of Pseudomonas aeruginosa

PIP PITA TICA CAZ

CFT

AIM IMP AK GM CIP COoL

Non-cholesteatoma 36 (75.0) 36 (75.0) 27 (56.3) 48 (100) 46 (95.8) 36 (75.0) 47 (98.0) 45 (93.8) 32 (66.7) 30 (63.0) 48 (100)

(n=48)

Cholesteatoma (n=6) 4 (66.7) 6(100) 4(66.7) 6 (100)

6 (100)

6(100) 3(50.0) 5(83.3) 5(83.3) 5(83.3) 6(100)

Total (n=54)

40 (74.1) 42(77.8) 31(57.4) 54 (100) 52 (96.3) 42(77.8) 50(92.6) 50 (92.6) 37 (68.5) 35 (64.8) 54 (100)

Data are presented as n (%). PIP, piperacillin; PITA, piperacillin/tazobactam:; TICA, ticarcillin/clavulanic acid; CAZ, ceftazidime;
CFT, cefepime; AIM, aztreonam; IMP, imipenem; AK, amikacin; GM, gentamicin; CIP, ciprofloxacin; COL, colistin
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of| A wjokEl zltof wheh F wzke] dhjEol-Adt A A EHRS 9 o] A AT
do] ATA AR5 Blel| el WAHEAS AlEie A 27279] 34} 5 2367H(86.8%)0] A& F 0|77t =
™ fojulgt ATAE BRIk 3 TH(p=0.214). A Aoz gHolw ek 265(0.5%)2 Al vl Ax 2 &
A A ATE E91et 3 2de A A B8-S
YA Ao w2 v AZFBE oL A& AR & 2Ho] BIbsdte] 2 AR E
FAA AFE=o] Q= o 1548(56%) 2 A AHgEo]  ERlEkA] Btk Es A|4HQ] YA A Rol|E B
I I 10%8B7%)9] Ao A= o] 57t X &= THTable 7). 2]

e 1188 @4n)oll A HEE = w9 vg=sH] 540l 2t
o7} QI=A] F7FE RISkt & F wAREAE okS Boll At 10789 S} = TEol A FAEA| /dsto] 2elE]
o), FAIAS AH} wke oAl MRSALF CRPAS] HIE7F  Qlom o227} 2AE 3x1Sof vls) A YA+ 2SS
FolalA o =UTHMRSA, p=0.005; CRPA, p=0.008). A o] §-2J5}A] =9kth(p=0.015). E3}, o] &7} A=A ok 3t

0] 5 o] A AFEEo] Q= oA Xato] HEE A9 BAAHE 732198302 ATt Audt SE9 3

A7) 3890, AR AFEHo] Gl oA 1007 A ARSI 58.89+14.440] vIE| 3-2]5HA] =34 tH(p=0.002).
SN, AdAENEE A AHEEo] Q= o] A
Al AH-g-Eo] gl ol vls) -2sHAl E3ktHp=0.001). 1 z+

Table 6. Antibiotic susceptibility patterns of Gram (-) bacteria isolates
SAM  AMC PITA Cz CX CTX CAZ CFT AIM IMP AK GM CIP SPT G

Klebsiella 0 6(100) 6(100) 5(83.3) 6(100) 5(83.3) 5(83.3) 5(83.3) 5(83.3) 6(100) 6(100) 6 (100) 4 (66.7) 6(100) 6 (100)
pneumoniae

(n=¢)

Enterobacter 0 2(40) 5(100) 2(40) 3(60) 5(100) 5(100) 5(100) 5(100) 4(80) 5(100) 4(80) 4(80) 4(80) 4(80)
spp. (n=5)

Proteus spp. 1(25) 4(100) 4(100) 2(50) 4(100) 3(75 3(75 4(100) 3(75 3(75 4(100) 3(75 3(75 4(100) O
(n=4)

Serratia spp. 0 0 5(100) 0 0 5(100) 5(100) 5(100) 5(100) 5(100) 5(100) 5(100) 4(80) 5(100) 5(100)
(n=5)

Data are presented as n (%). SAM, ampicillin-sulbactam; AMC, amoxicillin-clavulanic acid; PITA, piperacillin/tazobactam; CZ, ce-

fazolin; CX, cefoxitin; CTX, cefotaxime; CAZ, ceftazidime; CFT, cefepime; AZM, aztreonam; IMP, imipenem; AK, amikacin; GM,
gentamicin; CIP, ciprofloxacin; SPT, sulfamethoxazole/trimethoprim; TG, tigecycline
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Fig. 1. The portion of methicillin resistant Staphylococcus aureus  Fig. 2. The portion of Pseudomonas aeruginosa in all bacteria

(MRSA) in all Staphylococcus species and in all bacteria detected ~ from otorrhea of chronic suppurative otitis media and chronic cho-

from otorrhea of chronic suppurative otitis media and chronic cho-  lesteatomatous otitis media from 2017 to 2021. CSPA, ciprofloxa-

lesteatomatous otitis media from 2017 to 2021. cin-sensitive Pseudomonas aeruginosa; CRPA, ciprofloxacin-re-
sistant Pseudomonas aeruginosa.
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Table 7. Characteristics of patients with unsuccessful otorrhea control

Number Sex Age Isolated organisms Suspected failure factors
1 F 69 MRSA Biopsy findings confirm the presence of cholesteatoma; patient declines
surgical intervention
2 M 85 MRSA Poor medication compliance, Hearing-aid use
3 F 82 MRSA Poor medication compliance
4 F 77 MRCNS Operation intolerable due to underlying condition
5 M 56 CRPA Cavity problem
6 F 86 CRPA Bedridden patients
7 F 70 CRPA Bedridden patients
8 F 69 CSPA Bedridden patients
9 F 76 CSPA, Citfrobacter spp. Operation intolerable due to underlying condition
10 F 62 Candida spp. Cavity problem

MRSA, methicillin-resistant Staphylococcus aureus; MRCNS, methicillin-resistant coagulase-negative staphylococci; CRPA, cipro-
floxacin-resistant Pseudomonas aeruginosa; CSPA, ciprofloxacin-sensitive Pseudomonas aeruginosa
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