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Operational definitions
Child - COM patient aged below 18 years.

Adult - COM patient aged 18 years and above
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Abstract

Type of research study:This was a hospital based cross sectional deseriptudy carried out
at the ENT Out-patient clinic and the Microbiologgpartment of Queen Elizabeth Central
Hospital, Blantyre, Malawi, a government refermatldeaching hospital.

Statement problem: Chronic Otitis Media is still a significant healgmoblem in children and
adults in developing countries, therefore it wagipent to determine the local microbiology in
order to achieve adequate treatment, avoid complite and provide records for future
references.

Objectives: The study sought to determine the COM causing ooiganisms at Queen
Elizabeth Central Hospital and establish theirtr@tship with the demographic pattern of the
study population and the symptoms/ signs.

Methodology: The sample constituted of 104 patients with uerkt or bilateral active COM
attending the ENT Out-patient clinic who met theluision criteria. All patients were evaluated
through a detailed history and clinical examinatidtus samples from draining ears were
collected by aspiration technique using sterile efigjm The specimens collected were
immediately sent for microbiology analysis in thérabiology laboratory. Data was analyzed
using SPSS Vs. 20.

Findings: The study found out that Proteus mirabilis, Pseusltas aeruginosa and
Staphylococcus aureus were the most prevalent iaebalsteria while Bacteroides species and
Peptostreptococcus species were the commonest oaiadracteria COM causing micro-
organisms respectively. These COM causing micgainisms were predominant among males
aged 18 years and below. There was also signifiassdciation between COM causing micro-
organisms and quantity of pus drainage, mode oétprigalgia, hearing loss, location of TM
perforation and mucosal appearance



CHAPTER ONE: Introduction
1.0 Background information
Chronic otitis media (COM) is defined as a perfioratof the tympanic membrane with

persistent drainage of pus from the middle eairlgsit least two weekKslt is a major cause of
acquired hearing impairment of varying severity thyois developing countries.

Chronic otitis media is common in infants and cféldof lower socioeconomic status and causes
hearing loss, has an impact on speech and langdegelopment and also affects school
performance and social interactidrEar infections are common in children becauser thei
Eustachian tubes are shorter, narrower and moiedmal than the adult erand children are

at this age prone to frequent upper respiratoit trdections which ascend to the middle ear and
may subsequently progress to CONhe difference in anatomy of the paediatric ET fago
creation of stasis of nasopharyngeal secretionangakeir movement difficult favouring the
growth of microorganisms than in adults.

1.1 Aetiology

Childhood AOM and otitis media with effusion (OMEAn both cause long term changes of the
tympanic membrané These changes may reduce the elastic propertiéseoTM, making it
more susceptible to chronic perforation or retcyi

Genetic and racial factors have been associatadkafactors for the development of COM. The
incidence of COM varies in different populationglam the developed world is highest among
the Eskimos, Native Americans, New Zealand Maonisl @ustralian Aborigine$. It is
significantly more common in cold and dump areda® lamong the Inuit (Eskimos) and
American Indians?

Environmental factors have also been associatedlagactors; the prevalence is higher in lower
socioeconomic groups. In a cohort study, with rissof 12,000 children, factors significant for
draining ears were general health scores, matemaking and day care attendante.

Other factors associated with COM are ET dysfumctidich is more common in patients with
COM than normal individual¥ Craniofacial abnormalities are associated withdased risk of
COM. The incidence in cleft palate patients is ab@20%, 2% of them have cholesteatdrha.
The tensor veli palatine muscle is hypoplasticleftgalate children and may predispose to ET
dysfunction™*

1.2 Epidemiology

Global burden of illness from COM is estimated noalve about 63-330 million individuals
with draining ears, 60% of whom (39-200 million)feu from significant hearing impairment. It
accounts for 28,000 deaths and a disease burdareo® million Disability Adjusted Life Years
(DALYS). Over 90% of the burden is borne by devatgpcountries in South-east Asia, Western
Pacific regions and Africa. COM is uncommon in theericas, Europe, the Middle East and



Australia® In Britain, 0.9% of children and 0.5% of adultsseaCOM. In Israel, only 0.039% of
children are affectedThe prevalence of COM in Kenya is about 4.8%.

Certain population subsets are at increased riskdeeloping COM. The Native American and
Eskimo populations demonstrate an increased riskfetion. 8% of Native Americans and up
to 12% of Eskimos are affected by COM. The anatamy function of the Eustachian tube (ET)
play a significant role in this increased risk. THE is wider and more open in these populations
than others, thus placing them at increased riskn&sal reflux of bacteria common to acute
otitis media (AOM) and recurrent AOM and leadingiore frequent development of COM. The
prevalence of COM appears to be distributed equiadifwveen males and femaf8sExact
prevalence in different age groups remains unkndwmwever, some studies estimate the yearly
incidence of COM to be 39 cases per 100,000 indadnil and adolescents aged 15 years and
younger*

1.3 Microbiology of COM

Typical pathogens reach the middle ear throughfiilasions of respiratory pathogens through
the ET from the nasopharynx and spread from thereat ear canal inwards through a non-
intact TM*® ® Studies on microbiologic diagnoses of COM differregard to patient age,
geography and the presence of complications suathalesteatoma and these inconsistencies
likely impact some of the variation in reportedgagensA portion of the variability observed
may be related to differences in sampling and Esiog methods> *’

Aerobes, anaerobes and fungi are all potential ggeiiis in COM. Knowledge of the true
frequency of polymicrobial infection, particulariye extent of anaerobic involvement, is limited
by differences in collection and culture techniqd@s®

In COM bacteria can be aerobic (e.g. Pseudomonagiaesa, Escherichia coli, Staphylococcus
aureus, Streptococcus pyogenes, Proteus mirakigbsiella species) or can be anaerobic (e.g.
Bacteriodes, Peptostreptococcus, ProprionibactériinThese bacteria are infrequently found
on the skin of the external ear canal, but mayifgralte in the presence of trauma, inflammation,
lacerations or high humidity. These bacteria ntantgain entry to the middle ear through a
chronic perforatiof’ >Pseudomonas is the most commonly isolated orgainish®OM. Various
researchers over the past few decades have isda@alomonas from 48 to 98% of patients
with COM although other studies have shown thapl8tlcoccus aureus is the most common
especially when cholesteatoma is preseéht* *Fungi, particularly Aspergillus and Candida
species, although rare are reported as pathogemsliz§

1.4 Pathophysiology

Chronic otitis media is initiated by an episodeacfite infection. The pathophysiology begins
with initiation and subsequent inflammation of tméddle ear mucosa. Ongoing inflammation
eventually leads to mucosal ulceration and congsegoeeakdown of the epithelial lininghe

cycle of inflammation and ulceration continues &el chronic phase with well established
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intractable mucoperiosteal disease. The recurgebédes of otorrhoea and mucosal changes are
characterized by osteogenesis, bony erosions amdti®ghat include the temporal bone and
ossicles. This is followed by ossicular chain desgion and or ankylosis which together with the
tympanic membrane perforation contribute to healasg.?” 22

Perforations of the TM are classified as centraémthe annulus is preserved and marginal when
a portion of the annulus or the entire annulusniglved. Marginal perforations are more
frequently associated with cholesteataffia

1.5 Investigations

The diagnosis of COM is based on history, examamafindings on otoscopy, supplemented by
culture of the ear discharge and radiology of #magdoral bone. Gram stains and cultures will
assist in guiding therapy and are usually resefeedctases that fail standard topical therapy.
Formal audiometry should be considered in all pasievith COM to establish the type and
degree of hearing loss. Additionally, if there © mesponse to medical treatment in presence of
granulation tissues, then granulation tissues shdwel biopsied to rule out a neoplastic or
granulomatous proce$s.

Computed tomography (CT) scan should be perfornfe@éxiracranial complications are
suspected. A high resolution CT scan in both cdrand axial planes of the temporal bone is
preferred to conventional radiology or magneticoresice imaging (MRI). MRI particularly
delineates intracranial pathology that complica@MWC CT scan has a role in diagnosis of COM
when the TM cannot be visualized, for example bygrowaing or stenosis of the EAC. It may
reveal bone erosion from a cholesteatoma or poiatea of potential fistula formatidn.*

1.6 Management

Treatment of COM can be medical intervention andlogery including rehabilitation through
use of hearing aids. The goals of treatment of C&#dto stop otorrhoea, heal the TM, eradicate
current infection, and prevent complications ancureence. Medical treatment includes aural
toilet and use of topical or systemic antibioticgical steroids and topical antiseptics.

Although there are no randomized controlled tr{®€Ts) evaluating its use, most experts agree
that aural toilet is a key component of treatmehC®M. *” Aural toilet should be used as
supplement to antibiotic therapy These can be administered as either topical ormsyst
agents. Topical antibiotics are the first line tneent of uncomplicated otorrhodaVarious
topical agents have been compared over the yeatshiaics, steroids, anti-fungals and
antiseptics. Topical antibiotics with steroids dvetter than dry mopping alon&.opical
antibiotics are more effective than oral or intragwlar antibioticd® In a RCT study by
Macfadyen, et al in 2005 in Kenyan school childrenth COM, topical quinolone
(ciprofloxacin) performed better than topical aapisc (boric acid) in resolution of otorrhoea and
improvement of hearing:



Van Hasselt conducted an RCT study among patieitts @OM in Nkhota- Kota district in
Malawi where antiseptic eardrops consisting of 2%etia acid/25% spirit proved to be
ineffective in treatment of COM compared to 0.5%mgcin/0.1% polymixin- B and 0.3%
ofloxacin?

Systemic antibiotics should be considered in p&iext risk for complicated or invasive ear
infections, or in those who receive several coutdesmpiric topical therapy and are at risk of
developing resistant organisifis.

Surgical intervention is the treatment of choicefi@ct closure of perforation since spontaneous
healing of chronic TM perforations is uncommon anedical interventions are not effective in
promoting closure. Surgery is indicated for pasemtho develop complications of COM to
remove infected tissue in the middle ear or maséwd to repair ear damage that results in
hearing loss. Irreversible disease such as chalesta, polypoid disease, and infected bone
must be removed in order to create a dry, safethesris free of infectionPreservation of
anatomic contour is also important to preserve d@beustic characteristics of the ear, when
possible, though some patients with intractableatis will require more aggressive approach
such as mastoidectomy. Reconstruction of the sdwasmission mechanism is important
through use of ossicular prosthesis to replace dathassicles. Restoration of tympanic and
mastoid aeration is required for both maintenance alisease- free state and for maximal
auditory functiori**



CHAPTER TWO: Review of Literature
Many studies have been conducted on microbiologghobnic otitis media and show different

results from region to regioh: ** *” Microbiological cultures in some studies show many
frequently multiple organisms and these vary depend on climate, patient population,
collection and processing techniques of specimews pior use of antibiotics’ Traditional
swab specimen collection method has been assocwitied introducing contaminants with
normal skin flora like Staphylococcus epidermidigghtheroids and anaerobic organisms e.g.
Propionibacterium acnés.

Anaerobes and aerobes play a pathogenic role in @@ivthey usually grow together in mixed

cultures. Experiments show that when anaerobesasndbes are inoculated together, they
produce intense inflammation with production of fUsThis reaction is attributed to the

synergistic relationship between aerobes and abastoThe production of beta-lactamase by
anaerobes and some aerobes and their ability ®qasheir protective role to other organisms
increase their pathogenicity in the mixed sfite.

In terms of polymicrobial versus monomicrobial cwv#ts various researchers have shown
different result$®*°In one study of 204 cases of COM, monomicrobialgh was obtained in
118(57.84%) samples, 63(33.33%) samples yieldegnpotobial growth, whereas 18(8.82%)

showed no growtt.>

Pseudomonas aeruginosa and Staphylococcus auredbeamost commonly isolated aerobic
bacteria in several large case seriés/?°The ability of these organisms to form biofilmsyma
contribute to their frequency in COM. Fungi partaoly Aspergillus species and Candida
species although rare are reported as pathogemslieS

Studies conducted by various researchers showadPtfeudomonas aeruginosa followed by
Staphylococcus aureus were the commonest isolaedbia bacterid®>*°*>>**These findings
differ from other studies which showed instead tB&tphylococcus aureus was the commonest
aerobic bacteria followed by Pseudomonas aerugifo®a>®

In a study conducted in a central district of Malamw 1998 in 124 ears, results of the study
showed that most ears (91%) incubated faecal baterProteus mirabilis (74%) and
enterococci (60%) were the most frequently isolatgdrobes. Similar findings were seen in
studies done in Ethiopia and DR Cofg®

Although the majority of studie¥" °*> *°and other large case seties’?° on microbiology of

COM show that Pseudomonas aeruginosa and Staphkyglos@ureus are the commonest aerobic
COM causing micro-organisms, a study in Nigeria fbaked at retrospective chart review of
128 patienfS, showed different microorganisms causing COM whigls also different from
those studies that found Proteus mirabilis as thstifiequent aerobic bacteria causing COM
®L. 62 The study in Nigeria found out that the most ptemt organisms causing COM were
coliform bacteria with Klebsiella species as comssinfollowed by E.coli The authors in the

Nigerian study attributed this change in patterbeégrobably due to bacterial genome evolution
5



with the development of bacteria that are moreleiruand resistant to some antibiotics. Other
studies also isolated coliform bacteria like Klelisi species as a cause of CHM™ *®although
isolation rates were lower compared to the studiydooted in Nigeri.

It is generally accepted that anaerobes make @p%to 50% of isolates in COR}.®2This high
yield can be attributed to improved techniques afection, transportation and inoculation of
specimens. The role of anaerobes in COM has oféam lguestioned as they are most often
detected in cases with extensive cholesteatomeaaufgtion tissu¥.

In a study of 100 patients with CONM anaerobic bacteria were isolated in 20(20%) tiepts
while in another study of 130 patients with C&Manaerobes were isolated in 52(40%) of the
patients. In contrast in a prospective study cotetbin Saudi Arabia in 102 ears with CEM
only 1(0.9%) anaerobe (Bacteroides species) waturedl Cultures were for 72 hours so
probably not enough time was given to allow growfhslow growing anaerobes. For best
results, culture test for anaerobes are to beechaut for 7 days duration.

In a study of COM patients conducted in 2008, 1284he microorganisms isolated were
anaerobes comprising Peptostreptococcus, Bacterioded Peptococcus species with
Peptococccus species as the comméhdst contrast other studies isolated Bacteroidesisg
as most prevaleflt while Peptostreptococccus was common among paedjzatients and
Provotella melaninogenicus was common in adtilts

Fungal infections of the middle ear are more com@a®fungi thrive well in moist edrs The
most commonly found fungi in COM are Candida angesillus speci€d. A study of 204
clinically diagnosed patients with COM in India falifungal aetiology in 25(12.25%), of which
7(29.17%) were Candida and 18(70.83%) Aspergileses®. In a study done on patients with
COM in Nepal in 2010, Aspergillus species wereasad in 16(6.9%) and Candida species
6(2.6%) ° A study done in Bosnia in 2010 Aspergillus spewiese isolated in 6(7.1%), Candida
species in 8(9.4%) and Saprophytic flora 12(14.IPkg authors attributed this unusually high
prevalence of fungi to an excessive and unconttalke of antibiotics. There is also a possibility
that in some cases unrecognized fungal inflammsatodrthe auditory canal might be the cause
of the infection, as well as the insufficient toité the auditory canal (moist, basal environment
in the pre-tympanal area).

An additional group of organisms that can cause GddMycobacterium species. Tuberculous
otitis media (TOM) although uncommon in the develdvorld is increasing in incidence
especially in the developing woffd One of the previous study conducted in patieritis ROM
showed that 9.5% of the children with TuberculotiSsomedia were less than 5 years of ‘dge

2.1 Problem Statement and Study Justification
COM is a persistent, insidious and potentially daongs disease because of its various

complications. It is still a significant health pfem especially in developing countries where not
many institutions are able/have facilities for rolmiology which attributed to blind treatment.

6



COM is a common childhood disease that can causductive hearing loss which may lead to
delayed development of speech and language inrehild

Change in bacteriological profile due to indiscriatie use of antibacterial agents has been
associated with emergence of multiple drug resistains. Information regarding the common

pathogens responsible for COM is essential in #lection of the most appropriate treatment

regimen and can minimize complications that mayiregsurgery.

2.2 Research guestion
What is the microbiology of chronic otitis mediaQECH?

2.3 Study Objectives

2.3.1 General objective

To determine the COM causing micro-organisms ars@ated factors among COM patients
attending the ENT clinic at QECH

2.3.2 Specific objectives
To determine the COM causing micro-organisms an©@/1 patients attending ENT clinic at
QECH

To determine the relationship between demograpmtofs of patients that is associated with
COM causing micro-organisms.

To determine the relationship between COM causiggayorganisms and symptoms/signs



CHAPTER THREE: RESEARCH DESIGN AND METHODOLOGY
3.1 Study design
This was a hospital based cross sectional desaiptudy.

3.2 Study area
This study was carried out in the ENT Outpatiemhic] Queen Elizabeth Central Hospital.

QECH has bed capacity of 1,200 beds and servepdpelation of Blantyre district of 5.5
million people. Queen Elizabeth Central Hospitalcrobiology laboratory and College of
Medicine laboratory were used for the tests done.

3.3 Study Population
These were COM patients attending ENT OutpatienicglQECH during the study period.

3.4 Sample size determination
The sample size was determined by the Cochran (I9b3ormula to yield a representative

sample for proportions. (Cochran,G., 1977)

z%pag

n,}=

Where

']

n, Is the sample size

Z? is the abscissa of the normal curve that cutsaéh desired at 95% confidence level (The
value for Z is found in statistical tables whicmtain the area under the normal curve.)

p= estimated proportion of population with desicbdracteristic (COM)
gis1-p

e is the desired level of precision (sampling ernrer range in which the true value of the
population is estimated to be) (5%)

Required sample

COM Patients

_ (1.3e®)(0.228) (782)_ 261.96

I} IDEJ.

=262 Patients

Since the number of COM patients that fit the is@ua criteria is less than the 10000, we
applied the finite population correction for propons.

COM Patients



Ny

G
1+
B 262
ne L 262—1)
144
n= 93.16
nX 94

Thus a sample size of 104 COM patients was takend®ase the representativeness of the
sample, minimize sampling errors and increase @déimability of the result and cater for
attrition (10%).

3.5 Sampling method
All patients with COM were included. . Subjectsreveecruited into the study as they came to

the clinic until the required number was obtainedthwstrict application of the
inclusion/exclusion criteria.

3.6 Inclusion and exclusion criteria

3.6.1 Inclusion criteria

All patients with actively draining COM who consedt or whose guardians consented to
participate in the study.

3.6.2 Exclusion criteria
1. Patients on antibiotic and anti-fungal treatmg@dr drops/systemic) within the previous 2
weeks

2. Patients with draining ears of less than 2 welekation
3. Patients with draining ears with intact tympamiembrane (otitis external)
4. Patients who refused to consent to participatae study

3.7 Data collection instrument
3.7.1 Social demographic and medical history
Detailed clinical history regarding age, gendemation of discharge and antibiotic therapy was

taken. Patients of any age, both gender, unilaterbllateral draining ears due to COM of more

than two weeks (WHO- definition) were included lre tstudy. Demographic data was taken and
together with the patient’s medical history and $bgl examination findings were entered in the
patient's proforma.

3.7.2 Bacterial isolation
Pus specimens from draining ears were taken ofirdieday of contact with the patient before

any topical or systemic antibiotic and anti-fungeddication was started in the previous 2 weeks.
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The ears were inspected first; pus from the ousst pf the ear canal was then cleaned by
suction. Sterile pipette was then introduced thhowagsterile aural speculum placed in the
external auditory canal and specimen aspirated tlmmbony part of the ear canal (inner two-
thirds) or the middle ear cavity. Pus specimenseveailected from both ears for patients with
bilateral disease.

The specimen collected were immediately placednira@aerobic jar, under aseptic conditions
and transported within one hour of collection te tMicrobiology laboratory for routine
microbiological culture and identification.

For bacterial isolation, the specimens collectedewiaoculated on Blood Agar, Maconkey's
media, chocolate agar and Robertson's cooked medianfor aerobic and anaerobic cultures.
For anaerobic bacteria, anaerobic blood agars wengbated in an anaerobic jar to permit
recovery of anaerobic pathogens. For fungi isofateopart of the pus specimen was cultured on
Sabouraud’s dextrose agar. The culture plates \wengbated at 37°C for 24-48 hours.
Anaerobic culture plates were incubated for 7 daysturn-around time to allow growth of
anaerobes which grow slowly compared to aerobes.i3tlates from the culture plates were
identified using gram staining, colony morphologgtalase, coagulase, oxidase and biochemical
strips. For fungal growth lactophenol cotton bluaswsed for final identification and culture
was for 7 days.

3.8 Quality assurance procedures
The patient's history and physical examination easied out by the principal investigator and

research assistant who entered the findings irp#ttent's proforma. The principal investigator
carried out the specimen collection. Only one nbatmgy laboratory technician was used to
process the specimens while reporting on the esfiigram staining and growths was done by a
single microbiologist.

3.9 Data management
All data collected in the study was sorted, codad entered in a computer using SPSS software.

Data was cross checked against the data filesrfgrireconsistencies and obvious data entry
errors. The laboratory request form was also cliedke the desired tesfhe data entry and
editing was done throughout the study process. Deda stored for 5 years for further
consultation.

The demographic details and characteristics andp#réculars of the subjects in terms of

predictability and determination of risk of COMs meanalyzed using CHI- square. Central

tendencies measures like the mean were computeds ¢abulations were done to establish
relationships between variables and CHI-squars tes#d to test association. Data from bacterial
isolation was analysed using qualitative methotise study finding was presented using tables,
pie-charts and bar-graphs. Conclusions and recomatiens were made based on the results.
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3.10 Ethical Consideration

Ethical approval was obtained from the Ethical Rasearch Committee of College of Medicine
and Queen Elizabeth Central Hospital. Participatiorthe study was voluntary after being
consented for by the patient or parent/guardiah@tchild.

Participants had access to the culture resultdraatment.

3.11 Expected findings
The findings of the study included the microorgarsscausing Chronic Otitis Media at Queen

Elizabeth Central Hospital. In addition, the denagdnic pattern of the study population and
COM symptoms/ signs associated with COM causingaovicganisms.
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CHAPTER FOUR: STUDY FINDINGS

4.0 Demographic characteristics

Data collection for this study to determine the C@&using micro-organisms among COM
patients attending the ENT clinic at QECH was eafrrout during a period from July to
September, 2013. The study was carried out am@agatients with clinical evidence of COM.
97(93.3%) of the patients had unilateral diseasigewt{6.7%) had bilateral disease. There were
64(61.5%) males and 40(38.5%) females. The meanvagel7.79 years where 64(61.5%) were
aged below 18 years and 40(38.5%) aged 18 yearatanc. The range of the age was 2 to 64
years while the median age was 14 years.
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Figurel: Age and gender of patients

4.1 History
The commonest mode of onset was acute ear paid(#88%), URTI in 19(16.1%), trauma in
7(5.9%) and FB in 5(4.2%) patients.

Mode of onset

80.0
70.0
60.0

50.0
40.0
30.0
20.0
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0.0

Percent

Acute ear pain Trauma FB UJRTI

Mode of onset

Figure3: Mode of onset
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Otalgia was present in 111(94.1%) ears. Otorrhoaa @bserved in the left ear in 61(51.7%)
cases and in the right ear in 57(48.3%) casesdRiiisage was foul smelling in 90(76.3%) ears
and odourless in 28(23.7%). Pus drainage was miriner7(65.3%), followed by mucopurulent

in 27(22.9%), mucoid in 13(11.0%) and blood staimed (0.8%) ears. The pattern of drainage
was continuous in 65(55.1%) and recurrent in 53%J .ears.

Type and Pattern of pus drainage

%

e RO [ [
QUoLhonowcin

—
S
a

[
Mucopurulent ||||H|||
Mucoid ||||L

Blood stained

Figure2: Type and pattern of discharge

Hearing loss was reported in 100(84.7%) ears It peasistent in 69(68.6%) ears and fluctuating
in 31(31.4%).

4.2 Examination

Examination findings showed that the quantity o$ pucanal was scanty in 63(53.4%) ears and
copius in 55(46.6%) ears. The pus was foul smeiln§0(76.2%) and oduorless in 28(23.8%)

specimens. Foul smelling pus drainage was puruhens(61.9%) specimens while the odourless

ones were mainly mucopurulent (21(17.8%)).
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Character and quantity of pus drainage
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Figure4: Character and quantity of pus drainage

The location of TM perforation was central in 54@%), subtotal in 27(22.9%), marginal in
26(22.0%), attic in 9(7.6%) and total in 2(1.7%).

Percent

[
Q

Marginal ATtic Central Total Subtotal |

Location of ThW perforation ‘
i

Figure5: TM Perforation location and visibility

Mucosal appearance in the middle ear was injecté (48.4%), hyperplastic in 41(34.7%) and
sclerotic in 20(16.9%). Granulation tissues weespnt in 20(16.9%) ears.

Mucosal Appearance

Sclerotic
17%

Hyperplastic
35%

Figure6: Mucosal appearance
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4.3 Laboratory findings

There was an equal number of mixed and pure cglt6849.05%) each while in 2(1.9%)
specimens there was no growth. On gram stainingmgnegative bacteria accounted for
84(72.4%) specimens and gram positive bacteria73@¥2) specimens.

Gram stain
Gram positive bacteria  Gram negative bacterjaTotal
Culture Pure culture Count 19 39 58
% of Total 16.4% 33.6% 50.0%
Mixed culture Count 13 45 58
% of Total 11.2% 38.8% 50.0%
Total Count 32 84 116
% of Total 27.6% 72.4% 100.0%
There was significant positive correlatig2£0.135 p=0.026 df=1) between the gram stain aedtiture.

Tablel: Correlation between gram stain and culture

Bacterial findings were categorized into aerobed anaerobes. The most common aerobes
identified from the specimens were gram negativetdse which included Proteus mirabilis
44(28.6%), Pseudomonas aeruginosa 32(20.8%) acmliEL3(8.4%). The gram positive aerobes
identified included Staphylococcus aureus 31(20.8#g Coagulase negative staphylococcus
6(4.0%). Other organisms were identified in smalinbers (Table2)

Name of isolated species
Gram positive aerobes
Frequency| Percent

Staphylococcus aureus 31| 20.1%
Coagulase negative staphylococcus 6 4.0%
Streptococcus pyogenes 3 1.9%
Streptococcus pneumoniae 2 1.3%

Gram negative aerobes
Proteus mirabilis 44| 28.6%
Pseudomonas aeruginosa 32| 20.8%
E. coli 13 8.4%
Klebsiella pneumoniae 6 4.0%
Proteus vulgaris 6 4.0%
Diptheroides species 4 2.6%
Enterobacter cloacae 3 1.9%
Morganella morganni 1 0.6%
Raultella ornithinolytica 1 0.6%
Coliform species 1 0.6%
Enterobacter cloacae 1 0.6%

Table2: Aerobes isolated

Anaerobes were isolated in 39(33.6%) of total speos. The most common anaerobes
identified were Bacteroides species in 18(15.5%pt&streptococcus species 12(10.3%) and
Clostridium species 7(6.0%).
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Name of anaerobes isolated
Frequency| Percent
Bacteroides species 18 15.6%
Peptostreptococcus species 12 10.3%
Clostridium species 7 6.0%
Prevotella melaninogenica 2 1.7%

Table3: Anaerobes isolated

Mixed cultures were 58(50.0%) of total specimenBected. Aerobes were identified in the
mixed cultures. Mixtures of Proteus mirabilis ande®domonas aeruginosa were the most
common 19(16.4%), Proteus mirabilis and E. coli.®¥®) each and Staphylococcus aureus and
Proteus mirabilis 7(6.0%) each. Other mixtures vieuad in small numbers (Table4)

Name mixed isolates Frequency Percent
Proteus mirabillis + Pseudomonas aeruginosa 19 8%6.3
Proteus mirabilis + E. coli 8 6.90%
Staphylococcus aureus + Proteus mirabilis 7 6.04%
Staphylococcus aureus + Diptheroides species 3 %2.60
Staphylococcus aureus + Proteus vulgaris 3 2.60%
Pseudomonas aeruginosa + Klebsiella pneumoniae 2 73%il.
Staphylococcus aureus + E. coli 2 1.73%
Staphylococcus aureus + Scanty Streptococcus specie 1 0.86%
Pseudomonas aeruginosa + Enterobacter cloacae 1 6%0.8
Staphylococcus aureus + Coliform species 1 0.86%
Pseudomonas aeruginosa + Clostridium species 1 %0.86
E. coli + Proteus vulgaris 1 0.86%
Coagulase negative staphylococcus + Streptococaisnoniae 1 0.86%
Proteus mirabilis + Streptococcus pneumoniae 1 9%.86
Coagulase negative staphylococcus + Klebsiella mpoeiae 1 0.86%
Pseudomonas aeruginosa + Proteus vulgaris 1 0.86%
Staphylococcus aureus + Klebsiella pneumoniae 1 690.8
Streptococcus pyogenes + Klebsiella pneumoniae 1 86%0.
Pseudomonas aeruginosa + E. coli 1 0.86%
Coagulase negative staphylococcus + Proteus valgari 1 0.86%
Coagulase negative staphylococcus + Proteus nigabil 1 0.86%

Table5: Mixed isolates

Aerobes and anaerobes were isolated in 34(29.3%)eotultures. These comprised mainly of
Bacteroides species 15(12.9%), Peptostreptocoqoesies 9(7.8%) and Clostridium species

6(5.2%). Others were observed in small numbersl€Ba

Aerobes and Anaerobes in Mixed cultures Frequency dPcent
Bacteroides species 15 12.93%
Peptostreptococcus species 9 7.76%
Clostridium species 6 5.17%
Prevotella melaninogenica 2 1.72%
Diptheroides species 1 0.86%
Enterobacter cloacae 1 0.86%

Table6: Aerobes and anaerobes in mixed cultures
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Fungal isolates were identified in 21(18.1%) sperimm The fungal isolates comprised of
Aspergillus species in 12(10.3%) of and Candid&isged(7.8%).

Fungus isolated

Frequency Percent
Aspergillus species 12 10.3%
Candida species 9 7.8%

Table4: Fungus isolated

4.4 Association between Age and COM causing micraganisms

The ages of the patients were grouped into 5-ydgarvals. Proteus mirabilis, Staphylococcus
aureus and Pseudomonas aeruginosa was commonesy gratents aged below 20 years.
Streptococcus pyogenes, Klebsiella pneumonia, EEand Proteus vulgaris was only identified
among patients aged below 20 yeafs=(1.023 p=0.725).

Age groups of patients in years
Name species isolated

1-20 21-40| 41-60{ 61-80 Total p-value
Proteus mirabilis 27 8 3 1 39 0.069
Staphylococcus aureus 22 7 2 0 31 0.059
Streptococcus pyogenes 2 0 0 0 2 0.192
Scanty Streptococcus species 1 0 0 0 1 0/097
Pseudomonas aeruginosa L4 9 3 1 27 0J253
Enterobacter cloacae 2 0 1 0 3 0.301
Coliform species 0 0 1 0 1 0.103
Morganella morganni 1 ( D D il 0.129
Clostridium species 0 1 0 0 1 0.132
Klebsiella pneumoniae 4 L 9) 0 5 0.060
E. coli 7 0 0 0 7 0.684
Proteus vulgaris 4 1 0 0 5 0.061
Diptheroides species 1 0 1 0 2 0.208
Coagulase negative staphylococcus 3 2 0 0 5 0(511
Streptococcus pneumoniae 1 1 0 0 2 0.239
Raultella ornithinolytica 1 0 0 ( L 0.111

Table7: Association between Age and COM causingoruigyanisms

4.5 Association between gender and COM causing m@forganisms

Proteus mirabilis, Staphylococcus aureus, Pseudasn@eruginosa, Proteus vulgaris and
Coagulase negative staphylococcus isolates werdymemnmon among males. Streptococcus
pyogenes, Enterobacter cloacae, Coliform speciegrgdhella morganni and Raultella
ornithinolytica isolates were identified among nsalenly. Clostridium species were only
identified among females. Klebsiella pneumoniagddi, Diptheroides species and Streptococcus
pneumonia isolates were equally distributed betweales and femalegZ=0.315 p=0.589).
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Name species isolated Gender of patient P-value

Male Female
Proteus mirabilis 20 19 0.092
Staphylococcus aureus 21 10 0.062
Streptococcus pyogenes 2 0 0.214
Scanty Streptococcus species 1 0 0.100
Pseudomonas aeruginosa 17 10 0.073
Enterobacter cloacae 3 0 0.313
Coliform species 1 0 0.100
Morganella morganni 1 0 0.100
Clostridium species 0 1 0.100
Klebsiella pneumoniae 2 3 0.514
E. coli 3 4 0.713
Proteus vulgaris 4 1 0.544
Diptheroides species 1 1 0.235
Coagulase negative staphylococcus 4 1 0.514
Streptococcus pneumoniae 1 1 0.235
Raultella ornithinolytica 1 0 0.100

Table8: Association between gender and COM causiego-organisms

4.6 Association between COM causing Micro-organismend Symptoms/Signs

Chi-square test was used to determine the reldtiprizetween COM causing micro-organisms
with symptoms and signs. There was significant @ason (p-value<0.05) between COM
causing micro-organisms and quantity of pus dranagode of onset, otalgia, hearing loss,
location of TM perforation and mucosal appearai@ble9).

Symptoms/Signs Wald Chi-Square df Sig.(p-value)
Otorrhoea 0.046 2 0.831
Type of discharge 1.027 2 0.598
Quantity of discharge 12.208 2 0.002
Type of Odour 0.682 1 0.409
Mode of onset 13.565 4 0.009
Presence of Otalgia 5.054 1 0.025
Presence of hearing loss 10.628 1 0.001
Character of pus discharged 8.518 4 0.074
Location of TM perforation 38.279 3 0.000
Mucosal Appearance 35.445 2 0.000
Granulation tissue 0.478 1 0.489

Table9: Association between COM causing micro-oigias and symptoms/signs

Quantity of pus drainage was continuous in specgmesth Proteus mirabilis 20(17.2%),
Pseudomonas aeruginosa 11(9.5%), Bacteroid andrdibpe species 8(6.9%) respectively.
Discharge was mostly recurrent in specimens widp®flococcus aureus 6(5.2%). The mode of
onset was mainly acute ear pain in specimens wibbeBs mirabilis 16(13.7%), Pseudomonas
aeruginosa 15(12.8%) and Aspergillus species 9((.Dtalgia was present in specimens that
mainly had Proteus mirabilis 26(22.0%), Pseudoma@aesginosa 19(16.1%), Staphylococcus
aureus 13(11.0%) and Aspergillus species 14(11.B%sistent hearing loss was mainly present
in ears whose specimens had Staphylococcus aum@{l$.0%), Pseudomonas aeruginosa
13(13.0%), Bacteroid species 7(7.0%) and Aspewjiipecies 7(7.0%). The location of TM
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perforation was mainly central in specimens witlot®us mirabilis 15(12.7%), Pseudomonas
aeruginosa 9(7.6%) and Aspergillus species 6(5.IPAag location was subtotal mainly in
specimens with Staphylococcus aureus 5(4.2%) andjin@ in specimens with Aspergillus
species 12(12.0%) and Proteus mirabilis 7(5.9%)e mucosal appearance was mainly injected
in specimens with Staphylococcus aureus 6(5.2%)CGardlida species 5(4.2%), hyperplastic in
specimens that had Proteus mirabilis 11(9.3%), dRsaonas aeruginosa 6(5.1%) and Candida
species 3(2.5%) and lastly sclerotic in specimbas had Coliform species, Proteus vulgaris and
Peptostreptococcus species.
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CHAPTER FIVE: DISCUSSION, CONCLUSION AND RECOMMENDA TIONS
5.0 Discussion

One hundred and four patients with clinical eviden€ COM attending ENT Clinic who met the
inclusion criteria for the study were recruited.

COM was most prevalent in children and young adiligs in the older age group where 64
(61.5%) were aged 18 years and below and 40 (38v&&tg aged 18 years and above with the
mean and median ages of 17.79 years and 14 yesusctevely similar to studies conducted by
other author®® There are several reasons to explain this obsenvike the eustachian tube in
children is shorter, narrower and more horizontant in adults and also frequent upper
respiratory tract infections which are more comnochildren? However, these findings differ
from the findings of another study which showed tha disease was more prevalent among the
age group of 31-40 yedfs|n this study, 64 (61.5%) were males and 40 @83.&ere females
similar to findings from other reported stude¥ but differs from findings from some studies
which showed that females were more commonly aftecthan male®*® The male
predominance may have been because of lifestytgd#posed them to more risks compared to
females such as being in contact with contaminatater in pools or rivers and probably
because males may have more health seeking bemawben ill than females.

Otorrhoea was observed in the left ear in 61(51.€&63% and in the right ear in 57(48.3%) ears.
There were 7 patients with bilateral disease simiitaresults in other reported studfé§
Patients with bilateral disease had no differentderms of COM causing microorganisms
between the right and left ears. However, in onglystconducted in South Africa, 44.4% of
patients with bilateral disease showed differemcdistribution of bacteriology, indicating that
separate pus specimens need to be taken in bildisemse* The commonest mode of onset
was acute ear pain in 87(73.7%) ears. Otalgia wesept in 111(94.1%) ears which was higher
compared to a study in Iraq where otalgia was prelse50(41.7%)% The pus drainage was
mainly purulent foul smelling in 73(61.9%) and mpaoaulent odourless in 21(17.8%) ears.
Findings in a study done in Iraq indicated thairthge was foul smelling in 30(25%) ears which
was different from this stud§; This is different from a study in Bangladesh vehaural drainage
was mucoid or mucopurulent in 80(80%) and foul simglscanty ear drainage was present in
88(88%) **. The difference can be attributed to variationpiopulation characteristics and
geographical location.

The pattern of pus drainage was continuous in 65¢%p and recurrent in 53(44.9%) ears.
Hearing loss was reported persistent in 69(68.6%d)fauctuating in 31(31.4%) ears similar to a
different study where 80% of patients had repohtearing los¥. Hearing loss can be attributed
to the presence of a large perforation in the M.

Quantity of pus in canal was scanty in 63(53.4%3% @ad copius in 55(46.6%) ears. Location of
TM perforation was mainly central in 54(45.8%), sibl in 27(22.9%) and marginal in
26(22.0%) ears comparable to findings from previsuslies.>® ® Mucosal appearance in the
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middle ear was injected in 57(48.4%), hyperplastiet1(34.7%) and sclerotic in 20(16.9%).
Granulation tissues were present in 20(16.9%) @ara.study done in South Africa middle ear
mucosa was hyperplastic in 80(70.8%) ears and apgemjected in 76(29.2%) while
granulation tissues were found in 42(37.2%) 84rs.

Microbiology

Analysis of the total 118 specimens collected riadce¢hat pure and mixed culture growth were
obtained in equal numbers of 58(49%) each whil@(2%) specimens there was no growth.
Figures reported by other authors vary signifigamthere pure cultures were isolated in more
patients than mixed culturd$.>* It is mostly seen that aerobic gram negative r@amumber
gram positive cocci organisms in COM as reporteddiye author® ®which is comparable to
the findings in the present study where gram negatds accounted for 84(72.4%) and gram
positive cocci 32(27.6%).

The proportion of different organisms isolated vapm study to study like in this study where
the most common bacteria isolate causing COM wambhic bacteria- Proteus mirabilis
44( 28.6%), Pseudomonas aeruginosa 32(20.8%) aphygococcus aureus 31(20.1%) . In a
study conducted in the rural area of Malawi in 1888 showed that Proteus mirabilis was the
commonest aerobic bactéflaThe findings from the rural setting were similafindings in this
study from an urban setting of Malawi in terms @8 causing microorganisms. Comparative
findings were in a study done in a rural area ofyéewhich showed that Proteus mirabilis was
the commonest isoldteand also in urban areas of Congo and Ethidfid? Contrary to this
study, other studies have reported Pseudomonagjiaesa as the major organism causing
COM.>? >3 % This could be attributed to effect of climate aradiation of organisms in different
communities and localities and different study sitehich are either hospital or community
based. In this study E.Coli was isolated in 13(8.4¢ecimens and Klebsiella species 6(4.0%)
comparable to findings as reported by some auinditerature®® ®* More frequent isolation of
faecal bacteria like E.Coli, Klebsiella speciesitates that individuals are at high risk of
infection due to poor hygiene conditions. Someistitiave reported isolation rates of anaerobes
of 20% to 509" ®%In this study anaerobes were isolated in 39(33.6%6jotal sampled
specimens and most common were Bacteroides speti#d5.5%) followed by
Peptostreptococcus species 12(10.3 %) and Clastridpecies 7(6.0 %) comparable to findings
from other reported studie§'® but differ from other research findings which steaw
Peptococcu8, Peptostreptococcus species and Prevotella melgenicué® as the commonest
anaerobes. Improved isolation of anaerobes can be attributed imhproved collection,
transportation and processing techniques of theirsie®ms. Mixed aerobic, anaerobic cultures
also characterize chronic infection in COM suggegsta potential synergy between aerobic and
anaerobic bacteria. It has been reported that potgivial infections are more pathogenic than
monomicrobial infectiorf8. Fungal infections of the middle ear are commofuasgi thrive well

in moist ear§. The most commonly isolated fungi in COM are Cdadind Aspergillus species
" In this study fungal isolates were identified 2b(18.1%) of sampled specimens of which

21



Aspergillus species 12(10.3%) was the commonedoweld by Candida species 9(7.8%)
comparable with results from another stédly.

There was significant association between COM causiicro-organisms and quantity of pus
drainage, mode of onset, otalgia, hearing lossatioe of TM perforation and mucosal
appearance contrary to a study where bacteriolbdindings had no significant effect on
symptoms and sign¥'

5.1 Conclusion

Proteus mirabilis, Pseudomonas aureginosa and yi¢&plocus aureus were the most prevalent
aerobic bacteria while Bacteroides species andoB&pptococcus species were the commonest
COM causing anaerobic bacteria respectively. The&#M causing micro-organisms were
predominant among males aged 18 years and belogv.d&parity in findings from previous
research can be attributed to the variation in aien community, patient population and
inadvertent use of antibiotics. There was corretabetween COM causing micro-organisms and
guantity of pus drainage, mode of onset, otalgearimg loss, location of TM perforation and
mucosal appearance

5.2 Recommendations

Constant provision of appropriate medication toattr¢the common COM causing micro-
organisms (Proteus mirabilis, Pseudomonas auregjinsaphylococcus aureus, Bacteroides
species and Peptostreptococcus species) at di lefvieealth delivery.

Constant provision of information regarding the coom pathogens responsible for COM as it is
essential in the selection of the most approptig@ment regimen and formulation of treatment
protocols that will minimize complications that magguire surgery.

A study is recommended in future to evaluate theydensitivities of local microorganisms that
cause COM and also subsequently identify changebacteriological profile due to
indiscriminate use of antibacterial agents assediatith emergence of multiple drug resistant
strains.

22



REFERENCES

1. Smith AW, Macharia I, Mugwe P, HatcherRandomized control trial of treatment of
chronic otitis media in Kenyan school Childrérancet, 1996, 348: 1128-1133

2. Jose A. Chronic otitis medi&urden of lliness and Management .Child and Ad@esc
Health and Development Prevention of Blindness &wehfness.World Health
Organization (WHO). Geneva, Switzerland, 2004.

3. Teele DW, Klein JO, Chase C, Menyuk P, The GreBiston Otitis Media Study
Group.Otitis Media in infancy and intellectual abilityclsool achievement, speech and
language at age 7 year$ Infect Dis., 1990, 162: 658-694

4. Mawson S, Pollack MSpecial role of Pseudomonas aeruginosa in chronitso
media Ann Otol Rhinol Laryngol Head and Neck Surg.88997 (Suppl 130): 10-13

5. Van der Veen EL, Schilder A, van HeerbeekPedictors of COM in children. Arch
Otolaryngol Head Neck Sur@ct 2006; 132(10): 1115-8

6. Acuin JM. Chronic otitis mediaA disease waiting for solution€omm Ear Hearing H.
2007; 4 (6): 17-19

7. Schilder AG.Assessment of complications of the condition artdeofreatment of otitis
media with effusioninternational Journal of Pediatric Otorhinolargtajogy. 1999;
49: S247-51

8. Sano S, Kamide Y, Scharchen PA, Paparella NiNtropathologic changes of pars
tensa in children with otitis media with effusiédachives of Otolaryngology- Head and
Neck Surgery; 120: 815-9

9. Miller ML. Epidemiology of otitis media: problem drresearch focus for geographers.
Social Science Medicine. 1979;13D: 233-6

10.Morris PS. A Systematic review of clinical research addressthg prevalence,
aetiology, diagnosis, prognosis and therapy ofiotihedia in Australian Aboriginal
children.Journal of Paediatric and Child Health. 1998:481-97

11.Bennett KE, Haggard MPAccumulation of factors influencing children's maear
disease: risk factor modeling on a large populatmshort. Journal of Epidemiology
and Community Health. 1998;52:786-93

12.Yuceturk AV, Tack JThe evaluation of Eustachian tube functions ingrds with
COM. Clinical Otolaryngology. 1997; 22: 449-52

13.Sheahan P, Blanley AWSequelae of otitis media with effusion among caitdwith
cleft lip and/ or cleft palateClinical Otolaryngology. 2002; 27: 494-500

14.Fara M, Dvorak JAbnormal anatomy of the muscles of palatopharyngézdure in
cleft palates: anatomical and surgical considerasobased on the autopsies of 18
unoperated cleft palate®lastic and Reconstructive Surgery. 1970; 46: 94B8-

15.Roland PSChronic otitis media: a clinical overview. Ear NoskroatJ 2002; 81: 8

16.Verhoeff M, et alChronic otitis mediaa review. Int J Pediatr Otorhinol 2006; 70-71

17.Vartiainen E, Vartiainen Effect of aerobic bacteriology on the clinical peesation
and treatment results of CQM Laryngol Otol 1996; 110: 315

18.Brook I, Burke P.The management of acute, serous and COM: the fosaerobic
bacteria.J Hosp Infect 1992; 22 Suppl A: 75

19.Brook I. The role of anaerobic bacteria in otitis media: moisiology, pathogens-is,
and implications on therapyam J Otolaryngol 1987; 8: 109

20.Barobby GW, Zadik PBacteriology of otitis media in Ghan@ropical Doctor, 1987,
17:91-92

23



21.Mawson S, Pollack MSpecial role of Pseudomonas aeruginosa in chroritso
media Ann Otol Rhinol Laryngol Head and Neck Surg., 8987 (9) (Suppl.130): 10-
13

22.Kenna M.Incidence and prevalence of complications of otitisdia.Ann Otol Rhinol
Laryngol.,1990, 99 (7) (Suppl.149): 38-39

23.David S. HaynesPeril-operative antibiotics in chronic otitis medi&ar, Nose and
Throat Journal, August, 2002

24.Constanble L, Butler Microbial flora in chronic otitis medial Infect 1982; 5: 57-60

25.1quibal SM, Hassan A, Shafiq MChronic otitis media: disease pattern and drug
sensitivity.J Surg Pak 2006; 11: 17-19

26.Park DC, Lee SKAntimicrobial resistance of Staphylococcus from r@ioea in
chronic otitis media and comparison with resultsatifisolated StaphylococcEur J
Clin Microbiol Infect Dis 2008; 27: 571

27.Seibert JW, Danner CXEustachian tube function and the middle eAm Clin
Otolaryngol North 2006; 39: 1211

28.Wiet RJ. Cholesteatoma. Ifherapy in Otolaryngology- Head and Neck Surgery.
Gates GA (Ed), Mosby, Baltimore 1998

29.Oktay MF. Tympanic membrane changes in central tympanic memebperforations
Am J Otolaryngol 2005; 26: 393

30.Glasscock MSurgery for chronic ear diseask.: Clinical Otology, Hughes G, Pensak
M (Eds), Thieme, New York 1997. p 1215

31.Semaan MT, Megerian CAl'he pathophysilogy of cholesteaton@iolaryngol Clin
North Am 2006; 39: 1143

32.Ramakrishnan YA review of retraction pockets: past, present, arnidre management.
J Laryngol Otol 2007; 121: 521

33.Persaud REvidence- based review of aetiopathogenic theooksongenital and
acquired cholesteatomd.Laryngol Otol 2007; 121: 1013

34.Vikram BK. Complications in primary and secondary acquired lesteatoma: a
prospective comparative study of 62 edsn J Otolaryngol 2008;29:1

35.Roland PS, Meyerhoff WLOpen-cavity tympanomastoidectontolaryngol Clin
North Am 1999; 32: 525

36.Jung TT, Hanson JEClassification otitis media and surgical principleStolaryngol
Clin North Am 2006; 39: 1221

37.Hannley MT, Use of ototopical antibiotics in treating 3 commear diseases.
Otolaryngol Head and Neck Surg 2000; 122:934

38.Browning GG.Medical management of active chronic otitis mediaontrolled study
J Laryngol Otol 1988; 102: 491

39.Macfadyen CA, Acuin JM.Topical antibiotics with steroids for chronically
discharging ears with underlying tympanic membraeeforation. Cochrane Database
Syst Rev 2005; CD004618

40.Esposito S, Noviello S, Montanaro (opical ciprofloxacin vs intramuscular
gentamycin for COMArchives of Otolaryngol Head and Neck Surg 19918:1842-4

41.Carolyn M, Macharia I.Topical quinolone vs antiseptic for treating chrontitis
media: a RCTTropical Medicine and International Health 2008; 190-197

42. Van Hasselt P, Van Kregten Ereatment ofChronic Otitis media with Ofloxacin in
Hydroxypropyl Methylcellulose Era Drops: a ClinidBhcteriological study in a Rural
Area of Malawi.Int Journal Ped Otorhinolaryngol 2002;63:49-56

24



43.Macfadyen CA, et al.Systemic antibiotics vs topical treatments for cincally
discharging ears with underlying TM perforatior@3ochrane Database Syst Rev 2006;:
CD005608
44.Glasscock M, Haynes D, Storper I, Bohrer Surgery for chronic ear disease. In:
Clinical Otology Hughes G, Pensak M (Eds), Thieme, New York 19917215
45.Adoga AS, Malu D, Badung BP, Obiesie I8wab and Aspiration collection methods
and antibiograms in chronic otitis media at Jos rsity Teaching HospitaWhich is
superior? Ann Afr Med 2010 vol 9. Issue 4:230-234
46.Kelly MJ. The quantitative and histological demonstration pafthogenic synergy
between E.coli and Bacteriodes fragilios in guingig wounds J Med Microbiol
1978;11: 523-23
47.Rafu KG, Nayar RC, Dutt S, Macaden Reliability of conventional ear swabs in tub
tympanic COMJ Laryngol Otol 1990; 104: 460-2
48.Brook |. The role anaerobic bacteria in otitis media: micraogy, pathogenesis and
implications on therapyAm J Otolaryngol 1987; 8: 109-17
49.Aslam MA, Ahmed ZMicrobiology and drug sensitivity patterns of chiorotitis
media.JCPSP 2004, Vol 14(8):459-61
50.Poorley VK and Lyer AStudy of bacterial flora in chronic otitis mediadhits clinical
significanceIndian J Otolaryngol Head and Neck Surg 2002;5491-
51.Rajat P, Deepak J, Vikrant N et Microbiology of Chronic otitis media in a Tertiary
Care Setup of Utterrakhand State IndAm J Med Sci.2013 April;5(4):282-287
52.Irfan AM, Liaquat A, Muhammed AMicrobiology of chronic otitis media: Experience
at Bahawalpur Pak Armed Forces Med J. 2008. Issue 4: December
53.Shrestha BL, Amatya RC, GhoshMicrobiological Profile of Chronic otitis media
Nepalese J. of ENT Head and Neck Surgery, vol.2 Msue 2 (July- Dec 2011)
54.Kumar H, Seth SBacterial and Fungal study of 100 cases of Chrantiis media.J
Clin Diag Res.2011;5:1224-7
55.0guntibeju OO Bacterial isolates from patients with ear infectidndian Journal of
Medical Microbiology. 2003; 21(4):294-5
56.Asif AG, Ejaz Rahim, Ali L, Shakeel Ahme@hronic otitis media: frequency of
Pseudomonas aeruginosa and its seitgipatterns Professional Med J Sep 2007
14(3):411-41557.
57. Bransko Kristo and Marko Buljaviicrobiology of chronic otitis medidedicinski
Glasnik August 2011volume 8, Number 2
58. Pajor A, Durko M, Jankowski Bacteriological evaluation in chronic otitis media
Otolaryngol Pol. 2006; 60(5): 757-63
59. Mwaniki RK Evaluation of bacterial flora and antimicrobial szeptibility of chronic
Otitis media at Kenyatta National Hitap MMED thesis 2009
60. Van Hasselt et &acteriology of Chronic Otitis Media amongst chédrin Nkhotakota
District of MalawiENT and Audiology News. May/June 2013Vol. 12.
61. Melaku A, Lulseged Ehronic otitis media in a children’s hospital in &id Ababa,
EthiopiaEthiop Med J. 1999 Oct; (4): 237-
62. Nyembue DT, Tshiswaka JM, Sabue B&Lteriology of Chronic otitis media among
Congolese childreActa Otolaryngol Belg. 2003; 57(3):205-8

25



63. Adoga AA, Bakari A, Afolabi O, Kodiya. Rattern of chronic otitis media at the
National Ear Care Center Kaduna, NigeJournal of Medicine in the Tropics (2010
22-25
64. Mansoor T, Mussani MA, Khalid G, KunMl Pseudomonas aeruginosa in Chronic
Otitis media: sensitivity spectrunaagst various antibiotics in Karachl. Ayub Med
Coll Abbottabad 2009; 21(2):120-23
65. Poorley VK and Lyer Atudy of bacterial flora in chronic otitis mediadaits cinical
significancdndian J Otolaryngol Head and Neck Surg 2002; 54:91
66. Shyamla R, Reddy SFhe study of bacteriological agents of chronicistihedia
aerobic culture and evaluatiahMicrobiol Biotechnol Res. 2012; (2):152-62
67. Olu Ibekwe A, Zain Al Shareef, AshrafrBgum.Anaerobes and Fungi in Chronic
otitis mediaAnn Otol Rhinol Laryngol 106: 1997; 106:694-52
68. Brook IThe role of anaerobic bacteria in otitis media: noigiology, pathogenesis and
implications on therapgm J Otorhinol 1987; 8: 109-17
69. Constable L, ButlerMicrobial flora in COM J Infect 1982; 5: 57-60
70. Sweeney G, Picozzi G, Browning GGquantitative study of aerobic and anaerobic
bacteria in COMI Infect 1982; 5: 49-55
71. Nikakhlagh S, Khosrani A, Mand RahidetNal. Microbiological findings in patients
with Chronic otitis medid.Med Science. 2008; 8(5): 503-506
72. Maji PK, Chatterjee S, Chatterjee J.e2@07.The investigation of bacteriology of
chronic otitis media in patients aiténg a tertiary care hospital with special emplsasi
in seasonal variatiomdian J. Otol Head and Neck Surg, 59: 128-131
73. Tiwari S et alChronic bilateral Suppurative Otitis media causgdAspergillus terrens
Mycoces 38(7-8) (1995)
74. Rajat P, Deepak J, Vikran N etMilcrobiology of Chronic Otitis media in a Tertiary
Care Setup of Utterrakhand Staté Am J Med Sci. 2013 April; 5(4):282-285
75. Saini S, Gupta N, SachidevaBacteriological study of paediatric and adult chion
otitis mediandian J Pathol Microbiol 2005, Jul; 48(23); 413-6
76. Mirza IA, Ali L and Arshad MMicrobiology of chronic otitis media- Experience at
BahawalpuPak Armed Forces Med J. 2008; 4: 82-5
77. Ludman and T. Wrighbiseases of the ea Edition, 2006
78.Turner A. L., Eraser J. Buberculosis of the middle ear cleft in childrdournal
Laryngol Otol 1915; 30; 209.
79.0latoke F., Ologe F. E., Nwawolo C. Ck&hl. J.The prevalence of hearing loss
among school children with COM in Nigeland its effects on academic performance.
Journal Ear, Nose and Throat, 2008; 87(12): E19
80. Enson R. J., Harding E., Nicholson @d#&J., Gathercole Chronic Otitis Media in the
Solomon Island#é: prospective, microbiological, audiometric andrdpeeutic survey.
NZ Med Journal 1986; 99(812): 812-815
81. Loy AHC, Tan AL, Lu PKMicrobiology of chronic otitis media in Singapore.
Singapore Med J 2002; 43:296-9

26



82.Van Hasselt P, van KregtenTEeatment of chronic otitis media with ofloxacirr ea
drops: A clinical/bacteriological studty a rural area of Malawilnt J Paedtr Otorhino
2002; 63(1):49-56
83.0latoke F, Ologe FE, Nwawolo CC, Saka Whke prevalence of hearing loss among
school children with chronic otitis medieNigeria and its effect on academic
performancezar Nose Throat J 2008; 87(12):E19
84.Tiedt NJ, Butler IR, Atkins MD, Elliot E at. Paediatric chronic otitis media in the Free
State Province: Clinical and audiolodifeatures.The South African Med J no 7(2013);
Vol.103.
85. Kumar H, Seth 8acterial and Fungal study of 100 cases of Chranittis media.J Clin
Diag Res.2011; 5:1224-7
86. Shyamla R, Reddy SP. The study of baaigraall agents of chronic otitis media-aerobic
culture and evaluation. J Microbiol Biotechiites. 2012; (2):152-62
87.Macharia I, Mugwe P et aBacteriology of chronic otitis media in Garissatlict,
Kenya: A point prevalence studlyternational Journal of Paediatric Otorhinolaryiogy
Vol 77, issue 7, July 2013, p1107-1111
88.Brook I.Microbiology of polymicrobial abscesses and impiiea for therapy.J
Antimicrobial chemother 2002; 50:805-1
89.0Ilu Ibekwe A, Zain Al Shareef, Ashraf Benay#naerobes and Fungi in Chronic otitis
mediaAnn Otol Rhinol Laryngol 106: 1997; 106:694-52
90. AwubwaM.D., The bacteriology of CSOMMaster of medicine ENT thesis (1992)
91. Chowdhury M. A., Alauddin M. £omparative study between tubotympanic and
atticoantral types of chronic suppuvatotitis mediaBangladesh Med Res Counc Bull
2002 ;28(1):36-44
92. Ahmed, M., lhsan E., Jassim Rrevalence and patterns of chronic suppurativasotit
media and hearing impairment in Basréh.dournal of Med and Medical Sciences.
May 2010; vol.1 (4) pp.129-133
93. Sheahan P., Donnelly M., Kane(Rnical features of newly presented cases of COBbF.
Laryngol and Otol 2001; 115:962-6
94.Vartiainen E., Vartiainen JEffects of aerobic bacteriology on clinical pressimn and
treatment results of COMurnal Laryngology and Otology 1996 April, 1108456-8
95.Meera HPC Correlating the severity of Conductive Heating Lagth size and site of pars
tensa tympanic membrane perforations using viddéosmopy MMED Thesis, 2012
96. Koch A, Pipper GChronic Otitis Media in a birth cohort of children
Greenland: population based study ofdecice and risk factors. Paedatr Infect Dis
2011; 30:25

27



APPENDIX
Appendix1: General Patient Information and Consentintroduction
Participation in this study is voluntary.

What does this study involve?

This study involves an academic research with thredd finding out the commonest organisms
that cause chronic otitis media so that we can gpgopriate treatment.

What is chronic otitis media?

It is a disease of the ear characterized by chreaiadischarge, perforated ear drum and causes
hearing impairment.

How long am | expected to participate in the reseah?
Once you consent to participate in the study, littake you about 30 minutes.
What are the procedures in this study?

Once you consent for your participation, we wikdaa medical history, examine you and then
take some pus from your ear for analysis in theratory.

Are there any risks involved?

There are no risks involved but you or your childint experience some discomfort when taking
specimens from the ear. However, this will lastyankhort time.

What benefits will I or my child get if we participate?

Information regarding the common pathogens resptmgor COM is essential in selection of
the most appropriate treatment regimen.

You or your child can access the results of theispen collected in follow-up clinics.
What happens if you diagnose other ENT conditionsdsides COM?

If found to have any other ENT disease, we willatrét accordingly or will be referred
appropriately if need be.

What about confidentiality?

All the information we obtain will be kept confidied and the specimen will be handled by a
microbiologist.

Whom do | contact for answers to pertinent questios about the research?

In case of pertinent questions, subject’'s rightomgnothers you can contact the Principal
Investigator and the Chairman COMREC through theams at the end of the Consent Form.
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Will I or my child be penalized for not participating or withdrawing at any time in the
course of the research?

No, you or your child will receive the same attentiand treatment as those who do not choose
to participate or those who withdraw in the cowskthe research.

How much will it cost me?
No extra cost will be incurred
What are my rights as a participant?

Participation in the study is voluntary. Once inigacin the study, you can choose to discontinue
at any time.

What do you do with the information you get?

This information will help us understand the digehbstter. Like any other scientific information,
we will seek to share our findings with other atians in Malawi and the rest of the world.

| voluntarily agree to participate in the research.

Principal researcher: Dr Moses D. Chirwa

Signature .....................Date............

If you want to know more or have any queries allistresearch you can contact the following:

Dr Moses Chirwa (Researcher)
C/o College of Medicine
Department of Surgery

P/bag 360

Chichiri

Blantyre 3

Malawi.

Email: moses_chirwa@yahoo.com
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The Chairman

College of Medicine Research and Ethics Commitz@NIREC)
P/bag 360

Chichiri

Blantyre 3

Malawi.

Tel: 01 877 245/291

Fax: 01 874 700
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MNDANDA WA ZINTHU ZIMENE ODWALA AYENERA KUDZIWA KOM  ANSO
KOPE YA CHILOLEZO (CHICHEWA VERSION )

Mau oyamba

Kutengapo mbali pa kafukufukuyi ndi mozipeleka. (fikna kufufuza tizilombo timene
timayambitsa matenda a otsegula mkhutu. Zikatetihandiza kuti tipeleke ch-ithandizo
choyenera kwa odwala

Kodi nanga matenda otsegula mkhutu ndi otar#t

Awa ndi matenda amene amakhuza mkhutu ndipo odwatl@adandaula kuti mkh- utu
mukutuluka mafinya kapena la tseguka komanso nthe& samamva kwa- mbiri

Kodi zokhuzana ndi kafukufukiyi ndi zotani?

Mukapeleka chilolezo chotengapo mbali pa kafufuktigafuna kudziwa zambiri ya matendawa,
komanso kukuyezani ndi kutenga mafinya pang'onkhkuu ndi kutumiza ku malo oyezera

Kodi pangapezeke vuto linalilonse?

Palibe chovuta chachikulu chilichonse komabe nthemna odwala atha kumva ululu pang'ono
kwa nthawi yochepa panthawi imene tikutenga mafiy&hutu

Kodi chingachitike nchiana ngati ineyo kapena mwanavanga sanalole kutengapo mbali pa
kafufukuyi?

Sipakhala chilango chilichonse, inuyo kapena mwaaau mudzaladira thandizo mofanana ndi
amene atavomeleze kutengapo mbali

Kodi pali chopindulitsa chilichonse pakafukufuku ameneyu ndikatengapo mbali?

Zotsatira zakafukufukuyi zitithandiza kuti tipezeilbmbo timene timayambitsa matenda
otsegula mkhutu komanso zitithandiza kuti tipelst@nkwala oyenera okhudza matendawa.

Aliyense wotengapo mbali adzapatsidwa mpata wodzietsatira zaku malo oyedzera mafinya
(laboratory) ngati angafune kutero komanso tikapezatenda ali onse a ENT odwala
adzalandira chithandizo kapena tizatumiza kwa aotadal ena ngati pangafunike kutero.

Kodi chinsinsi chisungidwe?
Zonse zimene tipeze zokhudza kafukufukiyi zizasdwgi mwa chisinsi
Kodi ufulu wanga ndi wotani?

Kutengapo mbali pa kafukufukuyi ndikozipeleka ndipouli ndi ufulu kusapitiliza ndi
kafukufukuyi nthawi iliyonse mungafune kutero ndigipangakhale vuto
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Kodi zotsatira kafufukuyi mupanga nazo chiani?

Zotsatira za kafukufukiyi zizatithandiza kuti matkewa tiwadziwe mozama koma-nso
zotsatirazo zitithandiza kuti tigawane nawo madwoteha ku Malawi konkuno komanso ndi
kunja monga mmene zimachitikira pakachitika kafwikwf

Ineyo modzipeleka ndivomeleza kukhala m'modzi wa ahu otengapo mbali pa kafukufuyi

Dzina......covevSaiN DAt

Wopanga kafukufuyi: Dr Moses D. Chirwa

Ngati mungafune kudziwa zambiri kapena muli ndfunao okhudzana ndi kafukufukiyi mutha
kufunsa kwa:

Dr Moses Chirwa

C/o College of Medicine
Department of Surgery

P/bag 360

Chichiri

Blantyre 3, Malawi

Email: moses_chirwa@yahoo.com

The Chairman

College of Medicine Research and Ethics Commitz@NIREC)
P/bag 360

Chichiri

Blantyre 3

Malawi.

Tel: 01 877 245/291

Fax: 01 874 700
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Appendis Il: Patient Proforma
PROFORMA NO:

AGE: YRS:

MEDICAL HISTORY
a) Otorrhoea (tick response):
Yes
No
I. Type of discharge:
Watery
Mucoid
Purulent

Blood stained

il. Quantity of discharge:
Continuous
Recurrent
Scanty

iii. Odour:

Not foul smelling
Foul smelling

iv. Mode of onset:
Acute ear pain
Trauma

Insidious
FB
URTI

MO. SEX:

Right

Il

ooy oo obd
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Right

(b) Otalgia (tick response):
Yes
No
(c) Hearing loss (tick response):
Yes
No
If yes; persistent

Fluctuant

EXAMINATION
A) Discharge:
I. Quantity of pus
Scanty
Canal full of pus
ii. Character of pus:
Foul smelling
Odourless
Mucoid
Purulent
Bloody
B) TM perforation:
I. visibility:
Fully visible
Partly visible

Not visible

IRIRINInNIn

Right

NIRRT

Iniy
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ii. Location of TM perforation:
Marginal
Attic
Central
Total
Subtotal
C) Mucosal Appearance:
Injected
Hyperplastic

Sclerotic

D) Granulation tissue (Tick one):

Present
Absent
E) Cholesteatoma (tick one)
Present
Absent
F) Complications:
Present

Absent

If present, indicate which ones:

1.

2.

3.

LABORATORY FINDINGS
1. Gram stain:

Gram positive (+ve)

Gram negative (-ve)

10 00 ol Udb poood

I
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2. Morphology:
Cocci
Rods
3. a) Pure culture
b) Mixed culture
If mixed, no of isolates
c) No growth
2. Name species isolated
1.
2.
3. (a) Anaerobes isolated (Tick one)
Yes
No
(b) Name of species
1.
2.
4. Fungus isolated
a) Aspergillus species

b) Candida species

IRIpIAinI

Inl
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Appendix IlI:

Proposed implementation timetable

Sept.
2013

Proposal developme
and presentation in t
department

Ethical review

approval

ang

2012 - Fe

March —June| July -
2013 September
2013

October
2013

Data collection

&N

Data analysis an
Presentation an
submission of results

[®N
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Appendix 1V: Budget

Item Cost (Ksh)
Examination kit 10,000
Portable light 5,500
Consumables 10,000
Culture media 20,000
Anaerobic jar with gas pack 15,000
Pipettes 10,000
Laboratory technician 15,000
Microbiologist 20,000
Secretarial services 8,000
Data compiling and analysis 15,000
Stationery 10,500
10% Contingency 13,900
10% College of Medicine administration fee 15,290
Total 168, 190
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COLLEGE OF MEDICINE

Principal Coliege of Medicine
Private Bag 360

K.M Maleta, MBBS PhD Chichiri
Blantyre 3

Malawi

Our Ref.: Telephone: 01 877 245
01877 291

Your Ref.: P.02113/1352 Fax: 01 874 700

Email: comrec@medcol.mw
7" August 2013

Dr. M. Chirwa

C/O Dr. W, Mulwafu
College of Medicine
Surgery Department
BLANTYRE

Dear Dr. Chirwa

RE: P.02/13/1352 - Microbiology of Chronic Otitis Media at Queen Elizabeth Central Hospital version
3.0 dated 28 June 2013

| write to inform you that COMREC reviewed the above mentioned proposal which you submitted for
expedited review. | am pleased to inform you that COMREC has given you a conditional approval.
However, full approval will be given after you address the issues raised below:

1. The sample size is not clear, please give one figure. There is no reason to have different
sample size calculations for children and adults.
2. The consent form is of very low quality.
3. Ethics section should include obligation to tell participants cuiture results and to treat in case of
resistant organisms being identified.

Yours sincerely,

Dr. G, Kalanda

Chairperson, COMREC
GCKick
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UNIVERSITY OF NAIROBI KENYATTA NATIONAL HOSPITAL

COLLEGE, OF HEALTH SCIENCES PO BOX 20723 Code 06202
PO BOX 19676 Coide 00202 KNH/UON-ERC Tel: 726300-%

lelegrams; varsity Emuil: vonkni_erc@uonbiacke Fax: 725272

{254.020) 2726300 Ext 44355 Wehsite: www.nonhiae ke Felegrams: MEDSUP. Nairobi
Rel No KNH-ERC/R&R/33T  Link:veww.uonbi.ac.kelactivities/KNHUoN 251 June, 2013

Dr Maoses Chirwa

Dept. of Surgery

Scheol of Medicine
College of Health Sciences
University of Nairobi.

Dear Dr. Chirwa

Research proposal: Microbiology of Chronic Otitis media at Queen Elizabeth Central Hospital, Blantyre,
Malawi [P283/5/2013]

This is to acknowledge receipt of your research propesal and to inform you that upon review the
KNH/UoN-ERC made the following cbservations and suggestions:

e

o ot

10,

For the intext citations, do not include the author initials, e.g. Nikakhiagh S (see page 10}.
Indicate the correct sample size: 45, 108, 47 appear indifferent sections of the protacol,
Define COM in details and give the diagnostic criteria in the methedology.

“ Why would the identification of HIV infection be a limitation? It is recommended that the HIV infection status is

determined as a confounder.

Indicate the dala base to be used in the entry, analysis and the version.

Indicate in details how participants shall be managed after identifying the organism. Shall cufture and
sensitivity be done as well?

A section an the consenting process must be included in the methodology. An assent information form for
minors 1s mandatory

Evidence of ethical approval from the Queen Elizabeth Central Hospital must be provided.

Take note that the consent information presently provided is poorly presented. Obtain the KNH-UoN
guidelines and endeavaur to adhere to them.

Where is the study budget?

“Protecr re Discover™
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Recommendation

Revise and resubmil three (3) coples of the proposal within a period of eight (8) weeks' time with effect from the date
of this letter to facilitate further processing.

Yours sincerely

SECRETARY, KNH/UoN-ERC

C.C: Prof. A.N. Guantai, Chairperson, KNH/UoN-ERC
The Deputy Director CS, KNH
Supervisors: Dr.J. M, Aswani, Dr. P, W. Masinde, Dr. Wakisa Mulwafu

“Protect to Discover”
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