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MICROBIOLOGY OF CHRONIC OTITISMEDIA

ABSTRACT

Middle ear swabbed samples from patients (agfegr to> 60 yrs)attending Ear, Nose
and Throat (ENT) clinics at Uyo and Ikot Ekpenehaghronic otitis media (COM) were
analyzed microbiologically. The occurrences of D&ag-lactamase, haemolysin
production and susceptibility of the isolates afal to antibiotics were determined using
standard technique&taphylococcus aureudS (24.7 %),Pseudomonas aerugino$e3
(20.1 %).Proteus mirabilis22 (8.4 %),Streptococcus pneumonidé (7.9 %), coagulase
negativeStaphylococcuspp 19 (7.2 %),Klebsiella pneumoniaé8 (6.8 %),Escherichia
coli 17 (6.5 %),Proteus vulgarisl0 (3.8 %), Serratia marcescens9 (3.4 %),
Streptococcus pyogen#8 (3.8 %),Enterobacterspp 8 (3.0 %)Morgenella morganii/
(2.7 %), andBacillus substilis4 (1.5 %) were obtained. Fungal isolated were 28.2
Aspergillus niger,6.3 % Aspergillus flavus, 22.9 % wereCandida albicans, 10.4 %
Candidaspp, 17.7 %Cryptococcus neoformarad 13.5 %-usariumspp.S. aureusand

B. substilis had the highest and lowest frequency of occurrences in bsgies,
respectively. Of 31 isolates that showed posttifar B haemolysis7 (70.0 %) wereS.
pyogenesand 15 (23.1 %) frons. aureus S. aureusvas the highest DNase producers,
followed byS. pyogened (40.0 %) and Col$taphylococcuspp. 1 (5.3 %) B-lactamase
detection ranged from 28.6 % M. morganiito 55.6 % inS. marcescendHiaemolysin
and DNase producin@. albicansand otheiCandidaspp were isolated. Between 55.9 %

and 60.8 % isolates were sensitive to ceftriaxa@fotaxime and ceftazidime, while
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between 44.4 % to 62.5 % d&nterobacterspp andS marcescensvere resistant to
penicillin and ceftazidime. Of the 243 MDR bacteti86 (56.0 %) were resistant to 4-8
antibiotics with indices ranging from 0.17 to 0.&7. albicansandA. niger were more
sensitive to nystatin than other fungal spp, whigéween 30.2 % to 39.6 % of the fungi
were resistant to fluconazole and ketoconazoleclisively, this study showed the need
to find compounds that potentiate antimicrobialivaigt against multidrug resistant

organismsespecially those associated with chronic otitis iaed

Key Words. Chronic, Otitis Media, Betalactamaséntibiotics, Susceptibility,

Haemolysis, Bacteria

INTRODUCTION

Otitis media is the infection of tmeiddle ear due to pathogenic micro-
organisms (Damoiseaux, 2005). Otitis media can itheereacute or chronic, of which
each is subdivided and classified as suppurativeoorsuppurative, depending on the
presence of fluid and also based on the complicat{Bluestone, 1998). The
etiopathogenesis of chronic otitis media (COM) isltifactorial, including infection,
anatomical, immunological, genetical and environtakefactors (Bluestone and Klein,
2001; Casselbramt al, 2001). Sources of infection are dependent omdhte by which
infection reaches the middle ear (Daly, 1997). dieih are much more susceptible to
otitis media since the eustachian tube is shortdrad more of a horizontal angle than in
the adults (Weiner and Collison, 2003). The bamt@ssociated with otitis media include
P. aeruginosa, E. coli, S. aureuS, pyogenesand Klebsiella spp (Fairbanks, 1989;

Brook and Frazier, 1996). These bacteria are ioaty found in the skin of the
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external canal but may proliferate in the presesfceauma or inflammation (Mawson
and Pollack, 1988). Logt al (2002) reported tha. niger, C. albicanandAspergillus
spp caused COM. The patients with COM present thssic "earache", severe and
continuous pain, fever, loss of balance, drainifidlod in the ear, brain abscess and
even death if a severe infection goes untreategl émough (Damoiseaux, 2005; Rovers
et al, 2006). COM has been found to be the single magose for conductive deafness
and also responsible for 1.5% of speech disordam@-rao and Jayakar, 1980).

Recent developments in the treatroémpatients with otitis media include the
use of cephalosporins and newer topical flourogoimes (Loy et al, 2002).
Flouroquinolone antibiotics target DNA gyrase aopdisomerase 1V by disrupting DNA
synthesis and causing lethal double-strand DNA Ksreduring DNA replication
(Akinjogunla and Enabulele, 2010). Treatment of daininfections has been less
successful because eukaryotic fungal cells are marie similar to human cells than are
in bacteria (Prescottt al, 2008). Despite the relatively low therapeutider, a few
antifungal drugs such as ketoconazole, fluconaaolé nystatin are useful in treating
many fungal diseases (Hugo and Russell, 2007; Agumla and Eghafona, 2012).

Microorganisms’ mechanisms of overcagnithe activities of antimicrobial
agents include the alteration of penicillin-bindipgoteins, alteration of DNA gyrase
targets, permeability mutations, active efflux arfmbsomal modification (Levy, 2002).
C. albicansmutations in the ergosterol biosynthetic pathwayg eesistance to several
antifungal agents have been reported (Kedly al, 1999; Sanglardet al, 2003).

Multidrug-resistant bacteria (MDR) are importanncern to the clinicians, as it is the
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major cause of failure in the treatment of infegialiseases, increased morbidity, and
mortality and the evolution of new pathogens (Joaed Phaller, 1998). The most
common causes of bacterial resistancgd-tactam antibiotics are the productionff
lactamases, the presence of plasmid andtiontBronson and Barret, 2001).
Consequently, this study aimedsalating micro-organisms associated with
chronic otitis media infections, determining theirulence factors and also susceptibility

to chemotherapeutic agents.

Material and Methods

Collection of Samples

One hundred and seventy-six (176) middle-ear safpben patients (agedl year to>
60 yearshttending Ear, Nose and Throat (ENT) clinics at @pd Ikot Ekpene, who had
not received antibiotic therapy for the previoussthdays and were certified by ENT
specialists to have chronic otitis media (COM) weadlected aseptically using sterile
swab sticks from January to December, 2011 The lesnweretransported in nutrient

broth to the Microbiology Laboratory for microbigjical analyses.

Bacteriology of the Samples

The middle ear swabbed samples inoculated intoiemitbroth for 4-6 hr were later
streaked onto plates of Nutrient Agar, Blood AgdgcConkey Agar, Chocolate Agar,
Eosin Methylene Blue Agar, and Mannitol Salt Agadancubated aerobically at $C

for 24 hr.After incubation, the colonies on the positive ptatvere subcultured onto Petri

dishes containing nutrient agar and incubated &C3for 24 hr. Pure culture of isolates
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were streaked onto nutrient agar slants, incubatt&d°C for 24 hr and later stored in the
refrigerator at £C for characterization and identification. All iatés were Gram stained

and subjected to biochemical tests using standattiods (Holet al, 1994).
Mycology of the Samples

The middle ear swabbed samples inoculated intoiemitbroth for 4-6 hr were also
streaked onto plates of Sabourand Dextrose AgaAjSpplemented with 2 drops of
streptomycin (5ug/ml). The plates were incubatedlzieally at 25°C for 3-7 days. After
incubation, cultures were examined for growth. Sitiices were made onto plates of
SDA and incubated for 3-7 days at %5 Pure culture of fungal isolates were
characterized and identified based on their cultaral morphological features such as
type of soma, nature of hyphae, pseudo-mycelium asekual reproductive spore as
described by Barnett and Hunter (1987); Halal. (1994). Suspension of the fungi was
made using normal saline, a loopful of culture pthon a glass slide, overlaid with a
cover slip and examined microscopically under pglwer using 40 x objectives. Sugar
fermentation, assimilation and germ tube tests wknmther adopted for further
characterization of yeasts.

Antibiotic Susceptibility Testing

In vitro susceptibility of the bacterial isolates to antilme was determined using disc-
diffusion technique of Baueet al (1996). Approximately, 0.1 ml of each bacterial
isolates prepared directly from an overnight agkatep adjusted to 0.5 McFarland
Standard was inoculated onto each of the Petriedigtontaining Mueller-Hinton Agar

(MHA). The antibiotic discs containing penicillifPén,10 pg), streptomycin (Stp,10 ug),
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iminipen (Imi,10 pg), ceftriaxone, (Cef, 30 ug)ftegidime, (Cfp , 30 pg), cefotaxime

(Cfo, 30 pg), ofloxacin (Ofl, 5 pg), levofloxacindv, 5 ug) and moxifloxacin (Mox,

5 ug) (Oxoid, UK) were aseptically placed on thefares of the culture plates using a
sterile forceps and gently pressed to ensure ewvatact. The plates were incubated at
37 °C for 18-24 hr. Inhibitory zones after incubatiwere observed and the diameters
measured in millimeters using a ruler. The inteigdren of the measurement as sensitive
and resistant was made according to the manufa&wtandard zone size interpretative

manual.
Deter mination of Multiple Antibiotic Resistance (MAR) Index

Multiple Antibiotic Resistance (MAR) index was detened using the formula
MAR=x/ly, where X was the number of antibiotics to which test isoldisplayed
resistance andy* was the total number of antibiotics to which thst igolates has been
evaluated for sensitivity (Krumpermann, 1983). dse$ that were resistant to 3
antibiotics were taken to be multiple antibiotisistant (Jamt al, 2002).

Antifungal Drug Susceptibility Testing

In vitro susceptibility of the fungal isolates to antifungkiligs was determined using
disc-diffusion technique. Zero point one (0.1) rhtlee suspension of each fungal isolate
was inoculated onto each of the Petri dishes comigiMHA for Candidaspp and SDA
for other fungi (Pfalleret al, 2006). The antifungal discs containing fluconaz@-lu,
25u(9), ketoconazole (Ket, 25uQ), voriconazole (Mqrg) and nystatin were aseptically
placed on the agar plates. The plates were incdl@t87 °C for 24-48 hr fo€andida

spp and 25°C for 48-72 hr for other fungal spp.bitbry zones after incubation were
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observed and measured in millimeters using a r&lesults were interpreted as sensitive

or resistant according to Pfaller al (2006).

Detection of Deoxyribonuclease (DNase) producing Micro-or ganisms

This test was carried out using DNase agar (OxXdi). Spot inoculations were done
onto to the surface of the DNase agar medium aodbated at 37C for 48 hr. After

incubation, the growth on the surface of the agas Wflooded with 1IN HCI. The
organisms that produced DNase enzymes, in sufficpmantity to hydrolyze DNA

present with clear zones around the colonies (Gineegh, 2006).

Beta-lactamase Production Test

The production off-Lactamase enzymes was determined by chromogepialmsporin
method using nitrocephin (Oxoid, UK). Nitrocephga chromogenic cephalosporin that
changes colour from yellow to red with hydrolysiMacfaddin, 2000; Cheesbrough,
2006). The colonies of the test bacteria were mgiak&ng wire loop and inoculated into
sterile nutrient broth, incubated at 32 for 24 hr. Two drops of nitrocephin solution
were added to each broth culture for colour chawghin 30 min. Thep-lactamase
production was inferred when the broth turned retthiv 30 min after addition of the

reagent.

Haemolytic Assay of Bacteria

The haemolytic activities of the bacterial specsies identified by the presence of clear
(B-haemolysis) or greenish colouration-{aemolysis) halos around the colonies on

Columbia blood agar base (Oxoid, UK) supplementeth & % sheep blood. The
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bacterial suspensions were streaked onto the ldgadplates and incubated for 24 hr at
37 °C. Observations of the haemolytic zone arowidnees after incubation were made

and the type of haemolysis was recorded, #sor vy.
Haemolytic Assay of Candida spp.

The Candidasppisolated from the middle ear were screened for lodesim production
using Sabourand Dextrose Agar (SDA) supplementdid stieep blood. About 0.1 ml of
the Candida spp suspension was inoculated onto Petri dishagung the SDA
supplemented with sheep blood. The culture plateevincubated at 87T for 48 hr.

Observations of the haemolytic zone around coloafies incubation were made.

Results

Out of the one hundred and seveity(176) middle-ear samples obtained
from confirmed cases of COM, 84 (48.0%) were maled 92 (52.0%) were females
resulting in an overall male to female ratio of.1:10f the 176 patients with COM, aged
< 10 years constituted 28 (15.6%), while those dded 20yrs , 21 — 30yrs, 31 — 40yrs ,
41-50yrs , 51-60yrs> 61 yrs and Unspecified age (USP) were 32 (20.2%)11.6%),
24 (13.9%), 23 (12.8%), 19 (10.8%), 14 (8.2%) ard (6.5%), respectively (Table
1). The result showed that there was significanffeince in the incidence of
COM between the age groups (P <0.05,467; df: 7).

On the basis of morphologi@ad biochemical characteristics, a total of
263 bacterial isolates belonging to ten (10) genegee obtained from the middle ear
samples of patients with COM. Of 263 culture smaadntained from COM, 119 (45.3%)

were Gram positive and 144 (54.7%) were Gram negatiacteria. The most
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predominant bacterial isolates associated with C@&te Staphylococcus aureu85
(24.7%), followed byPseudomonas aeruginogs8 (20.1%). The frequencies of other
bacterial isolates were as follow#roteus mirabilis 22 (8.4%), Streptococcus
pneumoniae2l (7.9%), Coagulase negati®&aphylococcuspp 19 (7.2%),Klebsiella
pneumoniae 18 (6.8%), Escherichia coli 17 (6.5%), Proteus vulgarisl0 (3.8%),
Serratia marcescen® (3.4%), Streptococcus pyogen&® (3.8%),Enterobacterspp 8
(3.0%), Morgenella morganii 7 (2.7%), and Bacillus substilis4 (1.5%) (Table R
Four fungal generagpergillus, Cryptococcus, Fusarium and Candligere
isolated from the 176 samples collected from p&ievith COM (Table 3)Aspergillus
was the predominant genus comprisingdAspergillus nigerand Aspergillusflavus with
percentage of occurrences of 29.2% and 6.3%, rggelgc 22 (22.9%) ofCandida
albicansand 10 (10.4%) of othe€Candidaspecies were isolated, whiléryptococcus
neoformansandFusariumspp. had 17 (17.7%) and 13 (13.5%), respectividple 3).

The distribution of bacterial isi@a associated with COM in relation to age
and sex is illustrated in Table 4. The data obthisieowed that one hundred and twenty-
two (122) bacteria were obtained from male patievitt COM, while one hundred and
forty-one (141) bacterial isolates were obtainedmfr female patients. The most
frequently bacteria isolated in both sexes Waaureuswith 29 (23.8%) of occurrence in
male and 36 (25.5%) of occurrence in female, wihiile bacteria with the lowest
frequency in both sexes wBs substiliswith 2 (1.6%) and 2 (1.4%) occurrences in male
and female patients, respectively. There was 8tatisdifference at P < 0.05 in the

occurrence of bacteria in relation to gender. Tésults also showed that the highest
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number of bacterial isolates was obtained amongatiee group 11-20 yrs and lowest
among the age group 61yrs (Table 4). Forty-three (43) fungal isolatesre obtained
from the male patients with COM, while 53 fungapspere isolated from the female
(Table 5). The occurrences of fungal isolates aatst with COM in relation to sex were
statistically different at (P < 0.05) (Table 5).

The results of haemolytic actegtiof the bacteria isolated from COM showed
that 97 (36.9 %) and 31 (11.8 %) the isolates were and f producers, respectively.
Among the Gram positive bacteriabtained, S. pneumoniaeshowed the highest
prevalence of partial haemolysig) ©Of 15 (71.4 %), whil&s. pyogeneshowed the lowest
with 1 (10.0 %). Among the Gram negative bact&iaaeruginosa showed the highest
prevalence of partial haemolysig) (with 18 (34.0 %), whileVl. morganii showed the
lowest with 2 (28.6 %). Of 31 isolates that shdwesitivity for 3 haemolysis7 (70.0
%) were S. pyogenesind 15 (23.1 %) frons. aureus while all P. mirabilis, P.
vulgaris, S. marcescens, Enterobacsgp C. freundiiand K. pneumoniae showed no
haemolysis (Table 6). The results showed thatafufl DNase producing bacteria
obtained from COM, 64 were Gram positive, while &rgv Gram negative. Of the 64
Gram positive bacteria producing DNa&e, aureuswas the highest DNase producers,
followed by S. pyogeneg (40.0%) and CoNstaphylococcuspp. 1 (5.3%). DNase
production was also found in 7 (77.8%) marcescend able 6) Varied percentages of
B-Lactamase production among the isolates weredaddsoned, ranging from 55.6 % &

marcescenso 28.6% inM. morganii(Table 6). The results of prevalence of haemolysin

10
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and DNase producinGandida albicansand otherCandidaspp isolated from COM are
shown in Table 7.

The results of the antibiotic sysd®lity patterns of the bacteria obtained from
the swabbed samples of patients with COM showetdtiiegatwo hundred and sixty-three
(263) bacterial spp. exhibited varied degrees ofiseities to the nine (9) antibiotics
used (Table 8). The results showed that 143 (54.4%2) (65.4%) and 193 (73.4%) of the
isolates were sensitive to penicillin, streptomyeind imipenem, respectively, while
between 55.9% and 60.8% of the isolates were sansd ceftriaxone, cefotaxime and
ceftazidime, 175 (66.5%) isolates were sensitivefllmxacin, 204 (77.6%) were sensitive
to levofloxacin and 198 (75.3%) were sensitive toxiMloxacin. The results also showed
that all the B. substilisisolated were sensitive to both levofloxacin anaolxifloxacin,
while between 44.4% to 62.5% d&nterobacter spp ands marcescensere resistant to
penicillin, ceftriaxone, cefotaxime and ceftazidiriBable 8). The multiple antibiotic
resistance (MAR) indexes of the bacterial isolaes shown in Table 9. Overall, 243
(92.4%) of the bacterial isolates obtained from C@&monstrated a multi drug resistant
phenotype (resistance to three or more antibioticnly 10 (3.8%) isolates were
sensitive to all drugs, 10 (3.8%) were single dregjstant and 60 (22.8%) were resistant
to 2 antibiotics. Of the 243 MDR bacteria, 47(19)3#ere resistant to three antibiotics,
136 (56.0%) were resistant to 4-8 antibiotics. MiER S. pneumoniaeB. substilis S
pyogenesand CoNStaphylococcus aureubad MAR indices ranging from 0.17 to 0.67
(Table 9). Fungal spp. isolated from COM were maasceptible to nystatin,

voriconazole and fluconazole than ketoconaz@lealbicansand A. nigeg were more

11



241  sensitive to nystatin than other fungal spp., wB0e2-39.6 % of the fungi were resistant
242  to fluconazole and ketoconazole. Between 15.4 39t8% Fusariumspp. were resistant
243 to fluconazole and voriconazole. Both flavusand Candidaspp. were highly resistant

244  to ketoconazole having 66.7% and 60.0%, respegtivel

245

246 Table 1: Age and Gender Distribution of Chronic OtitisMedia
247

248 Chronic Otitis Media

249 Age Range Male Female Total

250 (Years) No (%) No (%) No (%)
251 <10 15(17.2) 13Q) 28 (15.6)
252 11-20 19 (21.9 17 (19.1) 36 (20.5)
253 21-30 8.5 12(13.7) 20 (11.6)
254 31-40 9@1L. 15 (16.4) 24 (13.9)
255 41-50 12 ()4.2 11 (11.5) 23 (12.8)
256 51-60 9 (D1.2 10(10.4) 19 (10.8)
257 > 61 6(7.7) 8(8.7) 14 (8.2)
258 USP 6(7.1) 6(6.0) 12 (6.5)
259 Total 84 (48.0 92 (52.0) 176 (100)
260

261 USP: Unspecified; Values in parenthesis are peagest

262

263

264

265

266

12



267
268

269
270

271
272

273
274
275
276
277
278
279
280
281
282
283
284
285
286

287

288

289

290

291

292
293

Table 2: Frequency of Distribution of Bacterial | solates Associated with Chronic

OtitisMedia
Bacterial spp Number of Percentafie
Isolated Occurrences Ocaoess
Gram Positive Aerobes
Streptococcus pneumoniae 21 97.
Streptococcus pyogenes 10 3.8
Staphylococcus aureus 65 .24
CoN Staphylococcuspp 19 27
Bacillus substilis 4 15
Gram Negative Aerobes
Pseudomonas aeruginosa 53 0.2
Escherichia coli 17 6.5
Enterobacterspp. 8 3.0
Proteus mirabilis 22 8.4
Proteus vulgaris 10 3.8
Serratia marcescens 9 3.4
Morgenella morganii 7 2.7
Klebsiella pneumoniae 18 6.8
TOTAL 263 100

CoN : Coagulase negative
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Table 3: Frequency of Distribution of Fungal Isolates Associated with Chronic

OtitisMedia

Fungal spp Noenof Percentage of

Isolated adoences Occurrences
Candida albicans 22 22.9
Aspergillus flavus 6 6.3
Aspergillusniger 28 29.2
Cryptococcus neoformans 17 17.
Fusariumspp 13 13.5
Candidaspp 10 40.
Total 96 100
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Table4: Ageand Gender Specific Distribution of Bacterial |solates among Patients with Chronic Otitis Media

Gender Age Group Total
176

Bacterial spp. Male Female <10 11-20 21-30 31-40 41-50 51-60 >61 USP
Isolated No. (%) No. (%) | No.(%) | No.(%) | No.(%) | No. (%) | No. (%) | No.(%) | No. (%) | No. (%) | No. (%)
S. pneumoniae | 9(7.3) 12 (8.5) 3(14.2)| 4(19.0)| 2(9.5) 4(19.0)| 2(9.5) | 4(19.0) | 1(48) [1(48) |21(7.9
S. pyogenes 5 (4.1) 5(3.5)| 2(20.0| 1(10.0)| 1(10.0)| 3(30.0)| 1(10.0)| 1 (10.0) - 1 (10.0) | 10 (3.8)
S. aureus 29 (23.8) 36 (25.5)| 8(12.3)| 17(26.1)| 8(12.3) | 8(12.3)| 10(15.4)| 5(7.7) |4(6.2) |5(7.7) | 65(24.7)
CoNS.spp 8(6.6) 11(7.8) 3(15.7)| 4(21.1)| 2(10.5) | 2(10.5)| 2(10.5 | 3(15.7) |1(5.3) |2(10.5) |19 (7.2
P. aeruginosa | 25(20.5) 28(19.6) | 11 (20.7) | 9(17.0)| 6(11.3) | 5(9.4) | 9(17.0)| 6(11.3) [ 4(7.5) |3(5.7) |53(20.1)
E. coli 10(8.2) 7(4.9) | 3(17.6)| 5(29.4)| 3(17.6) | 2(11.8)| 2(11.8)| 1(5.9) |1(5.9) - 17 (6.5)
Enterobacterspp | 3 (2.5) 5(3.2)| 1(125)| 2(25.0)| 1(12.5)| 1(12.5)| 1(12.5)| 1(12.5) | 1(12.5) - 8 (3.0)
P. mirabilis 10(8.2) 12(8.5) | 3(13.6)| 4(18.2)| 2(9.1) 3(13.6)| 2(9.1) | 2(9.1) |4(18.2) |2(9.1) |22(8.4)
P. vulgaris 4(33) 6(4.3) | 2(20.0)| 2(20.0)| 1(10.0)| 2(20.0)| 2(20.0)| 1(10.0) - - 10 (3.8)
S. marcescens | 5(4.1) 4(28)| 1(11.1)| 2(22.2)| 1(111)| 2(22.2)| 1(11.1)| 2(22.2) 9 (3.4)
M. morganii 2(16) 5(3.2) | 2(28.6)| 2(28.6) - 2(28.6)| 1(14.3) - 7 (2.7)
B. substilis 2 (1.6) 2(1.4)| 1(25.0)| 1(25.0) - 2 (50.0) - - - - 4 (1.5)
K. pneumoniae. | 10 (8.2) 8(5.7)| 3(16.7)| 5(27.8)| 2(11.1)| 2(11.1)| 1(56) | 1(5.6) | 3(16.7) | 1(5.6) | 18(6.8)
Total 122 (100) 141(100) 43 (16.3)| 58 (22.1) | 29 (11.0) | 38 (14.4) | 34 (12.9) | 27(10.3 | 19 (7.2) | 15(5.7) | 263 (100)

Key: USP: Unspecified; CoNS: Coagulase negditaphylococcyd/alues in parenthesis are percentages
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Table5: Ageand Gender Specific Distribution of Fungi among Patientswith Chronic OtitisMedia

Gender Age Group Total
Fungal spp.
Isolated Male Female <10 11-20 21-30 31-40 41-50 51-60 >61 UsP
No. (%) No. (%)| No. (%) | No. (%) | No. (%) | No. (%) | No. (%) | No. (%) | No. (%) | No. (%) | No. (%)
C.albicans | 10 (23.3) 12(24.0) 4(18.2)| 7(31.8)| 1(45) | 2(9.1) | 2(9.1) | 2(9.1) | 2(9.1) | 2(9.1) | 22 (22.9)
A.flavus 4 (9.3) 2(4.8) 1(16.7) | 1(16.7)| 2(33.3)| 2(33.3) - - - - 6 (6.3)
A. niger 11 (25.6) 17(30.8) 9(32.1)| 11(39.3)| 3(10.7)| 2(7.1) | 1(3.6) | 1(3.6) - 1(3.6) | 28(29.2)
C. neoformans| 7(16.3)  10(18.3) 2(11.8) | 4(23.5)| 1(5.9) | 3(17.6) | 3(17.6)| 2(11.8)| 1(5.9) | 1(5.9) | 17 (17.7)
Fusariumspp | 7(16.3) 6(11.5) 3(23.1) | 2(15.4) | 3(23.1)| 1(7.7) | 2(15.4)| 1(7.7) | 1(7.7) - 13 (13.5)
Candidaspp. | 4 (9.13) 6(10.6) 2(20.0) | 2(20.0) | 1(10.0)] 1(10.0)| 1(10.0)| 2(20.0)| 1 (20.0) 10 (10.4)
Total 43 (100) 53(100) 21(21.9)| 27 (28.1)| 11(11.5)| 11 (11.5)| 9(9.4) | 8(8.3) | 5(5.2) | 4(4.2) | 96 (100)

Key: USP: Unspecifiedyalues in parenthesis are percentages
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Table 6: Prevalence of Haemolysin, DNase and Betalactamase Producing Bacteria in Samples from Chronic OtitisM edia

Haemolysin

Bacterial spp. a B Y DNase Producers B-lactamase Producers

No No (%) No (%) No (%) No (%) )
Streptococcus pneumoniae?l 15 (71.4) 2 (9.5) 4 (19.0) 0 (0.0) 9 (42.9)
Streptococcus pyogenes 1(10.0) 7 (70.0) 2 (20.0) 4 (40.0) 4 (40.0)
Staphylococcus aureus 43 (66.2) 15 (23.1) 7 @)0. 59 (90.8) 29 (44.6)
CoN Staphylococcuspp. 11 (57.9) 5(26.3) 5.8 1(5.3) 8 (42.1)
Pseudomonas aeruginosa 53 18 (34.0) 0 (0.0) 36.(H 0 (0.0) 24 (45.3)
Escherichia coli 6 (35.3) 0 (0.0) BU.(7) 0 (0.0) 5(29.4)
Enterobacterspp. 8 0(0.0) 0¢(0.0) 8 (100) 0 (0.0) 4 (50.0)
Proteus mirabilis 0 (0.0) 0 (0.0) @1»0) 0 (0.0) 7 (31.8)
Proteus vulgaris 0 (0.0) 0 (0.0) (100) 0 (0.0) 6 (60.0)
Serratia marcescens 0 (0.0) 0 (0.0) 9 (100) 7 (77.8) 5 (55.6)
Morgenella morganii 2 (28.6) 0 (0.0) (/Mm.4) 0 (0.0) 2 (28.6)
Bacillus substilis 1(25.0) 2(50.0) 1 (25.0) (00)0) 2 (50.0)
Klebsiella pneumoniae 0 (0.0) 0(0.0) 18(100) 0 (0.0) 7 (38.8)
TOTAL 263 97(36.9) 31(11.8) 135(51.3) 71 (24.3) 112 (42.6)

Keys: a: alpha;B: beta;y: gamma; No: Number of IsolateSoN: Coagulase negatiwéalues in parenthesis are percentages
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Table 7: The Prevalence of Haemolysin and Extracellular Deoxyribonuclease
(DNase) Producing Fungi I solated from Chronic Otitis Media

Number of No / (%) of No / (%) of

Fungal spp Isolates DNase Producers Haemolysin Producers
Candida albicans 22 20 (90.9) 10 (45.5)
Aspergillus flavus 6 - -
Aspergillusniger 28 - -
Cryptococcus neoformansl? - -
Fusariumspp 13 - -
Candidaspp 10 6 (60.0) 2 (20.0)

Total 96 26 (27.1) 128)

Values in parenthesis are percentages.
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Table8: In-vitro Antibiotic Sensitivity Spectrum of Bacterial |solatesfrom Chronic OtitisMedia

Bacterial spp No. Of Pen Stp Imi Cef Cfo Cfp Ofl Lev Mox
Isolates No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%) No. (%)
S pneumoniae 21 11(52.4) 15(71.4) 18(85.7) 12(57.1) 12(57.1) 13(61.9) 15(71.4) 18(85.7) | 17(81.1)
S. pyogenes 10 5(50.0) 5(50.0) 7(70.0) 5(50.0) 6(60.0) 6(60.0) 6(60.0) 7(70.0) 7(70.0)
S .aureus 65 35(53.8) 46(70.8) 50(76.9) 36(55.4) 34(52.3) 36(55.4) 43(66.2) 46(70.8) | 44(67.7)
CON Staphy.spp 19 10(52.6) 11(57.9) 13(68.4) 10(52.6) 10(52.6) 12(63.2) 11(57.9) 14(73.7) | 13(68.4)
P. aeruginosa 53 28(52.8) 36(67.9) 45(84.9) 27(50.1) 28(52.8) 28(52.8) 34(64.2) 45(84.9) | 47(88.7)
Escherichia coli 17 11(64.7) 10(58.8) 10(58.8) 12(70.6) 12(70.6) 13(76.4) 11(64.7) 13(76.4) | 12(70.6)
Enterobacterspp 8 3(37.5) 5(62.5) 5(62.5) 3(37.5) 4(50.0) 4(50.0) 7(87.5) 7(87.5) 7(87.5)
P. mirabilis 22 14(63.6) 14(63.6) 11(50.0) 14(63.6) 15(68.2) 15(68.2) 14(63.6) 16(72.7) | 14(63.6)
P. vulgaris 10 4(40.0) 6(60.0) 7(70.0) 5(50.0) 5(50.0) 6(60.0) 8(80.0) 6(60.0) 7(70.0)
S marcescens 9 4(44.4) 6(66.7) 6(66.7) 4(44.4) 5(55.6) 5(55.6) 7(77.8) 7(77.8) 7(77.8)
M. morganii 7 5(71.4) 4(57.1) 5(71.4) 5(71.4) 4(57.1) 5(71.4) 4(57.1) 6(85.7) 6(85.7)
Bacillus substilis 4 2(50.0) 3(75.0) 3(75.0) 2(50.0) 3(75.0) 2(50.0) 2(50.0) 4(100.0) | 4(100.0)
K. pneumoniae 18 11(61.1) 11(61.1) 13(72.2) 12(66.7) 14(77.8) 15(83.3) 13(72.2) 15(83.3) | 13(83.3)
Total 263 143(54.4) | 172(65.4) | 193(73.4) | 147(55.9)| 152(57.8) | 160(60.8) | 175(66.5) | 204(77.6) | 198(75.3)

CoN: Coagulase negati&taphylococcuys/alues in parenthesis are percentages; Pen:ilianistp: Streptomycin; Imi: Iminipen;
Cef: Ceftriaxone; Cfo: Cefotaxime; Cfp: Ceftazidin@fl: Ofloxacin; Lev: Levofloxacin; Mox; Moxifloxain
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Table 9: Multiple Antibiotic Resistance (MAR) Index of Bacteria I solated from Chronic Otitis Media

O
~

MAR Number / Per centage (%) TOTAL

INDEX | SP BS MM SM SPY EN PV CE KP CoN PM PS SA| No. (%)

0.0 - 1(14.3) - - - 1(5.9)| 2(11.1 1(4.5 Ap | 2(3.1) 10(3.8)
0.08 - - - 1(11.1) - 1(12.5) 1(10.0) - - - - 4(7.59) 3(4.6) 10(3.8)
0.17 5(23.8)| 1(25.0) 2(28.6) 2(22.2) 2(20.0) 2(2502(20.0)| 2(11.8)] 3(16.7) 2(10.5) 2(9.1 19(358)6(21.6) | 60(22.8
0.25 7(33.3)| 1(25.0) 1(14.3) 1(11.1) 1(10.0) 2(25.02(20.0)| 5(29.4)| 3(16.7 1(5.3 4(18.2) 6(11.8) (2ABO)| 47(17.9)
0.33 4(19.0)| 1(25.0) 1(14.3) 3(33.3) 2(20) 1(1253(30.0) | 3(17.6)] 5(27.8 6(31.6)5(22.7) | 6(11.3)| 14(21.5) 54(20.5
0.42 1(4.8) - 1(14.3) - 2(20.0) 1(12.%) 3(17/6) (121) | 6(31.6)| 5(22.7) | 3(5.7) 6(9.2)| 30(11.4
0.50 3(14.3) - 1(10.0) 1(12.5) - - 1(5.6) 105.3 1(4.5) 4(7.5) 4(6.2) 16(6.1
0.58 - - 1(14.3) - - - 2(20.0) 3(17.6) 1(5.4) 280, 1(4.5) 5(9.4) 4(6.2) 19(7.2
0.67 1(4.8) | 1(25.0) - 2(22.2) 2(20.0) - - 1(5.6) 1(5.3) | 3(13.6) | 3(5.7) 3(4.6) 17(6.5

Keys : SPS pneumoniaeBS: B. substilis, CF:C. freundii; MM: M. morganii ; SM: S marcescensSPY:S. pyogenes EN:
Enterobactespp ; PV :P. vulgaris ;EC :E. coli ; KP: K. pneumoniaeCoN: Coagulase negati&aphylococcuspp. ; PM:
P. mirabilis PS:P. aeruginosa ;SA: S .aureus
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Table 10: In-vitro Susceptibility of Fungal spp. isolated from Chronic otitis Media to Antifungal

Drugs
MNber of Flu Nys Vor Ket
Fungal spp. Isolates No.(%) 0.[%0) No.(%) No)X%
C. albicans 22 17(77.3) 18(81.8) 20(90.9) 13(59.0)
A. flavus 6 4(66.7) 5(83.3) 5(83.3) 2(33.3)
A. nige 28 20(4) 22(78.6) 18®4. 20(71.4)
C. neoformans 17 12(70.6) 12(70.6) 388) 11(64.7)
Fusariuspp. 13 9(69.2) 8(61.5) 11(84.6) 8(61.5)
Candidaspp 10 5(50.0 7(70.0) 5(50.0) 4(40.0)
Total 96 67(69.8) 72(75.0) 69(71.9) 58(60.4)

Keys Values in parenthesis are percentagés. Fluconazole; Ket: Ketoconazole; Vor: Voriconbe Nys: Nystatin
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DISCUSSION

Reports from differepiarts of the world showed the significance of baate
and fungal as the causative agents of COM. Theapgraue of this infection has been
reported to be higher in developing countries camgb#o the advanced countries (Lasisi,
2008). The results obtained in this study esthbtisthe occurrence of COM infection in
Akwa Ibom State. In this study, COM was found rhpamong children and in young
adults and similar results were obtained in sonréspa Nigeria and India (Poorey and
Lyer, 2002; Wariso and Ibe, 2006). Analysis of agéated prevalence of COM
infections in this study showed that patients i@ #ye group 11-20yrs had a prevalence
of 20.5% which was higher than that in the age greulOyrs with a prevalence of
15.6%. Although, numerous studies have reportatirttales are at higher risk of otitis
media than females, but several studies found ne-famale disparity (Bluestoret al,
1992). Variyaet al (2002) and Let al (2005) reported that occurrence of otitis media
was more in male than female and this is contramhé results obtained in this study as
169 (48.1%) males and 183 (51.9%) of females hadlCThe higher percentage of
occurrence of. aureusn females than males with otitis media observethis study is
in agreement with the earlier report of OyelekeD@0

Anwar-us-Salast al. (1997) has shown that the most common bactenl a
fungal species found in COM werB. aeruginosa, S. aureus”. mirabilis, K.
pneumoniae, E. coli, Aspergilluspp and Candida spp but theseorganisms vary in
various geographical areas. Results of types andepgges of bacterial isolates
recovered from COM patients in this study were @ated with the results obtained by
Brook (1996). The frequency &. aureusn the middle ear infections can be attributed to
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their ubiquitous nature and high carriage of rasisstrains in the external auditory canal
and upper respiratory tract (Akinjogunla and Enaleyl 2010).S. aureusis an
opportunistic pathogen found outside the human pbdtywhen it gains entrance into the
human body, it causes infection to tissues and mucus manels and respiratory
infections. Occurrence df. pneumoniae and Enterobactepp from middle ear of
patients suffering from COM in this study is in émmity with the results obtained by
Nikakhalagh et al. (2008) and lhsaret al (2010). Organisms likée. coli and K.
pneumoniaebecome opportunistic pathogens in the middle dsnwesistance is low.
Aerobic bacteria such @seudomonas aeruginosed E. coli were also isolated from
COM in this study and this is in conformity withethreports of Brook (1996). and
Saundergt al. (2009).

The occurrence @& niger, A. flavus, Candidspp.,C. albicans, C. neoformans
andFusariumsppin this research is an agreement with the repdrtteaderson and Tsai
(2001) where fungi such & albicans, A. niger, Candidspp. were implicated as causes
of otitis media. The most frequently isolated moudhis study was\. niger, while the
filamentous fungus such dsusarium species was also on the increase. The highest
occurrence ofA. niger obtained in this study is in conformity with thesu#ts of Loyet
al. (2002). Analysis of the MAR index of the bacteisalated from COM showed that
92.4% of the bacteria had multiple antibiotic resmi$ index of 0.25 and above. MAR
index higher than 0.2 has been said to be an itidicaf isolates originating from an
environment where antibiotics were often used (Btal, 1997).

The sensitivity of fungal speciestambed from middle ear of patients with

COM to fluconazole, voriconazole, ketoconazole angstatin showed variable
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percentages of sensitivities. Azole has a broadtspm of activity againsCandidaspp.
andAspergillusspp. Resistance @. albicansand otheCandidaspp to ketoconazole in
this study also correlates with the reports of Hagd Russell (2007).

The occurrence of 29.4felactamase producindg. coli in middle ear of
patients with COM in this study agrees with theorep of Pallecchet al (2007) that
there is worldwide presence @pflactamases ik. coliisolates. The production of DNase
by S. aureusn this study is in concordanceith Finegold and Baron (1986). Presasitt
al. (2008) has also revealed that one of the vir@deiactors produced b$. aureuss
DNase. 16(84.2%%. marcescensolated from COM produce®Nase and this is in
agreement with (Ewing, 1986) who reported the pctidn of DNase bys. marcescens
DNaseproduction was also found in fungal isolates s .aalbicansandCandidaspp
and this agreed with Ewing (1986) who reported &xdtacellular DNase production was
a specific characteristic of genera of yeasts. Ssinans isolated from COM producgd
haemolysin with prevalence of 11.8%. Prevalencg-bhemolyticS. aureusstrains in
this study is in agreement with other research saffearestrupet al, 1999).

Conclusively, while the battle betwaaan and microbes continue, starting with
the defeat suffered by penicillin and other antibg It is important and valuable to find
compounds that potentiate antimicrobial activityaiagt multidrug resistant organisms

especially those associated with chronic otitis ised
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