Microbiological aspects of chronic suppurative otitis media in Ramadi city
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Abstract:
Objective:_to determine the microbiological causative agents of chronic suppurative
otitis media (CSOM) among patients in Ramadi city and antimicrobial susceptibility
surveillance pattern to the most frequently used antimicrobial agents.Patients and
Methods: Seventy-two patients visited E.N.T. Unit of Saddam General Hospital in

Ramadi were clinically diagnosed with CSOM. The specimens were obtained directly
from the ear under direct vision and cultured under aerobic, facultative anaerobic, and

anaerobic condition. Antimicrobial susceptibility tests were performed by using
standardized Kirbey-Bauer disk diffusion test. Pseudomonas aeruginosa ATCC 27853,
Staphylococcus aureus ATCC 25923 were used as internal quality control isolates.
Results: Out of 87 isolates, A bacterial isolates obtained in 78(89.7%) 1solates. Among
the bacterial causative agents, the most common bacteria isolated were Pseudomonas
aeruginosa in 30%, followed by Staphylococcus aureus in 21.8%, anaerobic Bacteroides

fragilis in 13.8%, Klebsiellae pneumoniae in 9.2%, Proteus vulgaris in 4.6% and others. A

total of 9 (10.3%) fungal isolates, Aspergillus niger was 5.7%, and Candida albicans

in 4.6%. The above cultured isolates were found either single or in mixed culture form,
no growth was obtained in 4(5.5%) cases. Ciprofloxacin sensitivity ratio was the highest
among other antimicrobial agents.

Conclusions: Pseudomonas aeruginosa was the predominant bacteria isolated from
patients with CSOM followed by Staphylococcus aureus, anaerobic Bacteroides fragilis
and the fungi respectively. Ciprofloxacin was the potent antimicrobial In vitro, through
the high inhibition ratio to most of the bacteria followed by third generation
cephalosporins and aminoglycosides. The use of systemic anti-anaerobic drugs
combined with an anti-aerobic drugs is worthy of a clinical trial, on the other hand the
addition of an antifungal to the preparation of local antibiotics may be beneficial.
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Introduction usually classified into two main
Chronic suppurative otitis media (CSOM)is ~ Sfoups: mbotympanlc and atticoantral dle:aS_CS-
characterized by painless otorrhea and deafness The principle symptoms of CSOM are hearing

greater than three months in duration |, it is loss and aural discharge. A wide range of

organisms, both aerobic and anaerobic may be
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Table 1.The isolated microorganisms from ear
discharge specimens of patients suffering from

chronic suppurative otitis media.

Al-Juboori and Al-Ougaili

confirmed

by biochemical test following
methods mentioned by Baron,
Peterson, Finegold . The

No. of Percentage antibiotics susceptibilities testing
Microorganism isolates (%) was performed by the standardized
1-Bacteria Kirbey-Bauer disc diffusion
44 method using the Muller Hinton
A: Gram positive 78 89.7 agar. Antibiotic discs with the
- Staphylocaccus aureus 19 21.8 following putenciss were used:
- Strepococcus Pneumoniae 3 35 Ampicillin (l()mcg) , Cloxacillin
(5mcg), ampiclox (10mcg),
- Peptostreptococcus  spp. 3 35 gentamicin (I0mcg), tobramycin
B: Gram negative (30mcg), cefotaxime (30meg),
- Pseudomonas aer uginosa 26 30 ceftazidime (30meg), ceftriaxone
- Proteus vulgaris 4 46 (3()mcg),co-trlmoxazole
- Klebsiellae pneumoniae 8 9.2 (25ng)’ ey (30ng.)’
arr ey ciprofloxacin (5mcg), cephalexin
- Haemophilus influenzae 3 35 (30mcg), piperacillin (I00mcg)
- Bacteroides fragilis 32 13.8 and rifampicin(30mcg). If the
2 Fungi 9 10.3 organism was sensitive to two or
- Aspergillus niger 5 5.7 more antibiotics no more test were
- Candida albicans - 4.6 carried out, otherwise more test
3-No growth 4 55 were performed.
Total 87 100% Results: The age of the patients

together has been suggested this is because the
aerobic organisms create an environment in
which the anaerobes can grow in mixed
infections by lowering the local oxygen
concentration . As the presence of resistant
microorganisms to commonly used
antimicrobial agents is an international problem
. the antimicrobial susceptibilities need to be
evaluated periodically to guide clinician in
choosing the appropriate medications. Thus,
this study had been undertaken to determine the
microbiological causative agents of CSOM and
the antimicrobial susceptibility to the most
frequently used antimicrobial agents among
patients in Ramadi city.
Patients and methods
Seventy two patients visited E.N.T. unite of
Saddam General Hospital in Ramadi during the
period from June- October 2002 . These patients
were clinically diagnosed with CSOM, the
specimens were collected by introducing a
cotton ear swab and rotating it in the external
auditory canal. The ear swabs were delivered
immediately and cultured within one hour. The
ear swabs were inoculated on 1. Two plates of
blood agar for acrobic and anaerobic culture. 2.
Chocolate agar plate. 3. MacConkey's agar plate
and 4. Sabourad's agar plate for 24 hours . If
negative the anaerobic and Sabourad's cultures
were incubated for a further 24 hours. All
isolates were bacteriologically identified and
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ranged between 1- 75 years (mean
age 30.6). The female to male ratio
was 1.4:1. Bacterial isolates
encountered in 78(89.7%) and
fungal isolates occurred in 9(10.3%). The
aerobic isolate 63(72.4%) was more
predominant than anaerobes 15(17.3%). The
most common aerobic isolates were
Pseudomonas aeruginosa 26(30%),
Staphylococcus aureus 19(21.8%), Klebsiellae
pneumoniae 8(9.2%), proteus vulgaris
4(4.6%), and to less extent  Streptococcus
pneumoniae 3(3.5%) and Haemophilus
influenzae 3(3.5%). The most common
anaerobic isolates were Bacteroides fragilis
12(13.8%) and to less extent
Peptostreptococcus3(3.5%) (sce
table1).Among the 9 fungal isolates, 5(5.7%)
were Aspergillus niger and the remaining
4(4.6%)were Candida albicans.

Out of 72 patients, 4(5.5%) specimens showed
no growth of microorganisms (see table 1).With
regardtoantimicrobial:

susceptibility test; Pseudomonas aerugenosa
were found to be sensitive to ciprofloxacin
(96%), ceftazidime (88%), tobramycin (82%)
and gentamicin (78%]), on the other hand it was
resistant to ampicillin (100%), cephalexine
(96%), co-trimoxazole (94%) and ampiclox
(93%), while Staph. aureus was sensitive to
vancomycine (96%), ciprofloxacin (93%]),
ceftazidime (89%), Rifampicin(84%),
ceftriaxone (83%), cefotaxime(82%), Co-
trimoxazole (78%) and cloxacillin (75%), but it
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Table 2. Susceptibility percentages of isolates to the antibiotics used in  Kirbey
Bauer method

Antimicrobial Pseudomonas Staphylococcus Klebsiellae  Proteus  Haemophilus
agents aeruginosa aureus pneumoniae vulgarise Influence
Ampicillin 0.0% 5.0% 3% 8% 53%
Cloxacillin 72%

Ampiclox 7.0% 75% 18% 21% 58%
Gentamicin 78% 53% 81% 85% 28%
Tobramycin 82% 58% 85% 79.5% 33%
Cefotaxime 76% 82% 72% 79% 88%
Ceftazidime 88% 89% 76% 89% 89.8%
Cefiriaxone 74% 83% 78% 82% 83%
Co- trimoxazole 6% 78% 22% 44% 22%
Vancomycin 96%

Ciprofloxacin 96% 93% 90.5% 97.8% 91%
Cephalexin 4% 12% 14% 32% 25%
Piperacillin 12% 22% 29% 62%
Rifampicin 83%

was resistant to ampicillin (95%), and
cephalexin(88%). Further, Klebsiellae
pneumoniae were found to be sensitive to
ciprofloxacin (95.5%), tobramycin (85%),
gentamycin (81%) and ceftriaxone (78%), but
they were resistant to ampicillin(97%),
cephalexin(86%) ampiclox(82%), and co-
trimoxazole (78%). Proteus vulgaris was
sensitive to ciprofloxacin (97.8%),
ceftazidime(89%), gentamicin (85%),
ceftriaxone (82%), and cefotaxime (79%), but it
was resistant to ampicillin (92%), ampiclox
(79%), piperacillin (71%), and cephalexin
(68%). H. influenzaeshowed sensitivity to
Ciprofloxacin (91%), Ceftazidime (89.8%),
cefotaxime(88%), and ceftriaxone (83%), but
resistant to Co-trimoxazole(78%), cephalexin
(75%), gentamicin (72%), and tobramycin
(67%) (seetable2).

Discussion:

Awide range of microorganisms, both aerobic
and anaerobic may be isolated from cases of
CSOM, those organisms vary from study to
study, with the presence of resistant
microorganisms to commonly used
antimicrobial agents is an international
problem. The antimicrobial susceptibility
testing was performed to a limited number of
commonly used antibiotics due to reduce the
laboratory expense. Ifthe isolate was resistant to
all ofthem, sensitivity test for further antibiotics
would be performed. This limited the number of
microorganism tested for their sensitivity to
some antibiotics. All the cultures in the present
study were obtained from the external canal.
This method had been criticized by some
investigators to be inadequate and misleading”,

despite the fact, other still advocate it".
Our study demonstrated that pseudomonas
aeruginosa 26(30%) was the commonest
bacteria isolated from the specimens followed
by Staphylococcus aureus 19(21.8%). This
result is consistent with the results
demonstrated by other studies """ . It is well
known that Pseudomonas aeruginosa do not
normally inhabit the upper respiratory tract, and
these organisms were considered as secondary
invaders from the external canal, entering the
middle ear in the perforated tympanic
membrane following an acute episode of otitis
media . However, other researchers believe
that pseudomonas aeruginosa causes diseases,
the predominantly in human beings with altered
host defenses, the defect leading to
Pseudomonal infection of the middle ear is not
known . However, observation from others
suggest that Eustachian tube dysfunction
impairs middle ear defense, and the perforation
is as a result rather than a cause of Pseudomonal
otitis medi .
others suggest that Eustachian tube dysfunction
impairs middle ear defense, and the perforation
is as aresult rather than a cause of Pseudomonal
otitismedi .
Our study revealed that anaerobic bacteria were
important component of the isolated
microorganism in CSOM. This was in
agreement with the those results observed by
other researchers "' . Of these anaerobes,
Bacteroides fragilis was the commonest
isolates 12(13.8%). Rotimi and associates ,
showed that Bacteroides fragilis was the
commonest anaerobic bacteria and the second
single most common bacteria generally present
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in CSOM, therefore the use of systemic anti-
anaerobic drugs in combination with an anti-
aerobic drugs is worthy of a clinical tria . Our
study showed that 9(10.3%) isolates represent
fungal infection, this near to the results ofAl-
Faris and et al. , this may be duc to irrational use
of local ear medication , therefore the addition
of an antifungal to the preparation of local
antibiotics may be beneficial No growth was
observed in 5.5% of the ear swabs in the present
study, this finding appeared in other studies™ ' .
There isno single antimicrobial agent which can
be used to treat CSOM caused by varieties of
organisms identified. With regard to
antimicrobial susceptibility, ciprofloxacin was
the potent antimicrobial in vitro through the
high percentage of sensitivities 97.8%, 96%,
93%, 91% and 90.5% for Proteus vulgaris,
Pseudomonas aeruginosa, Staph. aureus, , H.
influenzae and Klebsiellae pneumonae
respectively. This result is in agreement with
those obtained by Altuntas, era . The next
group regarding potency in vitro, was third
generation cephalosporins and
aminoglycosides. On the other hand, the
antimicrobial agents that carried high resistant
rate were ampicillin and cephalexin.The study
concluded that Pseudomonas aeruginosa was
the predominant bacteria isolated from patients
with CSOM followed by Staphylococcus
aureus, anaerobic Bacteroides fragilis and the
fungirespectively. Ciprofloxacin was the potent
antimicrobial agent in vitro, through the high
inhibition ratio to most of the bacteria followed
by third generation cephalosporins and
aminoglycosides. The use of systemic anti-
anaerobic drug combined with an anti-acrobic
drug is worthy of a clinical trial, on the other
hand the addition of an antifungal to the
preparation of local antibiotics may be
beneficial.
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