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Data sources: PubMed and other databases.

Review methods: Firstly, sensitive search strategy using ‘otitis media’, combined with specific
key words for each topic of the review, from January 2015 to June 2019. Then, restriction to LMIC
and disadvantaged populations. Topics covered included prevention, epidemiology, risk factors,
microbiology, prognosis, diagnosis, and treatment.

Conclusions: There was a high degree of methodological heterogeneity and high risk of bias.
The majority of studies were school-based. In Africa, Asia and Oceania (e.g., Australian
Aboriginal populations) the prevalence of OM was respectively 8% (range 3-16%), 14% (range 7—
22%) and 50% (4-95%). Prevalence of any hearing loss in these regions was 12% (range 8-17%),
12% (range 3-24%), and 26% (range 25-28%) respectively. Risk factors in LMIC and
disadvantaged populations included age, gender, exposure to smoke and pollution. Microbiology
was reported for otitis media with effusion at time of surgery or ear discharge (acute otitis media
with perforation or chronic suppurative otitis media). Specimen handling and processing in
hospital laboratories was associated with low detection of S. pneumoniae and H. influenzae. Case
series described complicated cases of OM due to M. tuberculosis, multidrug resistance and HIV.
QOL studies identified discrimination of persons with OM and hearing loss. Diagnostic methods
varied greatly, from naked eye to tympanometry. Treatment interventions were reported from four
RCTs. Non-RCTs included evaluations of guidelines, surgery outcomes, access to ENTSs.

Implications for Clinical Practice: Chronic suppurative otitis media, otitis media with
effusion and conductive hearing loss are common in LMIC and disadvantaged populations.
Paucity of research, poor regional representation, non-standardised methods and low-quality
reporting preclude accurate assessment of disease burden in LMIC and disadvantaged populations.
Awareness and adherence to reporting Guidelines should be promoted.

Keywords

Otitis media; Low to middle income countries; Disadvantaged populations; Epidemiology;
Aetiology; Risk factors; Microbiology; Diagnosis; Prognosis; Treatment

Epidemiology
Introduction

PREVALENCE OF OM (Table 1) and HL (Table 2): In the previous ISOM Epidemiology
Panel report, almost all new studies on OM prevalence were from developing countries
Turkey, China, Bangladesh, Kenya, Nepal, and India. Prevalence of OME was 16% in
Turkey ~4% in China, 12% in Egypt. The prevalence of CSOM in the entire population
varies by geography as has been noted in past literature reviews and was reported among
school children in Bangladesh (5.6%), and Kenya (3.3%) where prevalence was higher in
rural (6%) than urban areas, and similar in boys and girls. Hearing loss was reported from
Nepal (4%-27% among those with OME), Brazil (30%), Egypt (19%), Greenland (2.5-
50%), Bangladesh (20%) and Columbia (2—6%). Prevalence was highly dependent on
threshold for age.

Int J Pediatr Otorhinolaryngol. Author manuscript; available in PMC 2021 March 01.

Page 2



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Leach et al. Page 3

1.2. Methods

Search strategy: Key words were conductive hearing loss, otitis media, epidemiology,
prevalence, incidence, survey, and cross sectional. The search retrieved 2828 articles of
which 2801 studies were rejected, and 27 studies from LMIC or disadvantaged populations
(Fig. 1 were included. Of the 27 studies, 11 were from African, 12 from Asia and 4 from
Oceania (including Australia). All but five prospective studies followed a cross-sectional
design or survey. Ten studies reported only prevalence of otitis media (OM), seven studies
reported only prevalence of hearing loss (HL), two studies reported incidence of OM, eight
studies reported prevalence of both OM and HL, and one study reported both prevenance of
HL and incidence of OM. Most of the study participants were children and adolescents
(younger than 19 years); five studies included the general population (three from Asia, and
one each from Africa and Oceania and Australia). All but one study reported the diagnostic
technique and who performed the ear examination or hearing assessment, although sufficient
details of hearing assessment were rarely provided. Nine studies were conducted in 2015 or
later, fourteen studies were conducted earlier, and four studies did not report dates (see Fig.
2).

1.3. Discussion

A total of 18 studies (7 Africa, 8 Asia and 3 Oceania) representing 35,173 participants
(17,521 from Africa, 16,182 from Asia and 1,470 from Oceania) provided a pooled
prevalence of any type of OM of 16% (95% Confidence Interval (Cl) 0.10-0.24) (Fig. 2).
Region specific OM prevalence rates (Fig. 3) were 8% (0.03-0.16), 14% (0.07-0.22) and
50% (0.04-0.95) in Africa, Asia and Oceania respectively. The overall, pooled prevalence of
OME was 10% (0.05-0.16), CSOM 6% (0.03-0.09), and other types of OM (OME with or
without perforation and others) was 0.6% (0.03-0.10) (Fig. 4) [1-16].

Data from 15 studies (9 Africa, 4 Asia and 2 Oceania) representing 278,329 study
participants (20,293 from Africa, 9,144 from Asia and 248,892 from Oceania) provided a
pooled prevalence of any HL (conductive, sensorineural and mixed) was 14% (95% CI 0.11—
0.18) (Fig. 3). Region specific prevalence rates for any level of HL were 12% (0.08-0.17),
12% (0.03-0.24), and 26% (0.25-0.28) in Africa, Asia, and Oceania, respectively (Fig. 3).
The overall prevalence of sensorineural, conductive, or mixed HL was 5% (0.02-0.07), 8%
(0.03-0.14) and 1% (0.0-0.03), respectively (Fig. 4) [1-4,7,10,13,14,17-23].

Studies which reported the incidence of OM estimated between 400 and 410 per 1000
population in Oceania and between 128 and 138 per 1000 population in Asia.

1.4. Implications for clinical practice and future research goals

High quality data are needed from LMICs (Lower to Middle Income Countries) and
disadvantaged populations to determine disease burden at local, regional and country levels.
These data would raise awareness and inform policy and practice augmentation in ear and
hearing services for of children, particularly Indigenous and disadvantaged children.
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2. Risk factors

2.1. Introduction

Our aim was to determine whether previously established risk factors for OM were
consistent with those identified specifically among low to middle-income countries or
disadvantaged populations.

2.2. Methods

The search string used was (“otitis media”[MeSH Terms] OR (“otitis”[All Fields] AND
“media”[All Fields]) OR “otitis media”[All Fields]) AND (“humans”[MeSH Terms] OR
“humans”[All Fields] OR “human”[All Fields]) AND English[All Fields] AND
(aetiology[All Fields] OR (“risk factors”[MeSH Terms] OR (“risk”[All Fields] AND
“factors”[All Fields]) OR “risk factors”[All Fields] OR (“risk”[All Fields] AND “factor”[All
Fields]) OR “risk factor”[All Fields])) AND (has abstract[text] AND (“2015/06/01”[PDAT]:
“2019/06/01”[PDAT]))

2.3. Discussion

There were 214 studies of which 60 remained after title screening, 16 after abstract reading
and finally eight were included after text reading. These eight studies are shown in Table 3
with identified risk factor associations. The studies are from India [24], Brazil, Mozambique
[25], Malawi [3], China [26], Philippines [27] and Fiji [28]. All studies are rated as having
high risk of bias due to diagnostic methodology, lack of definitions, small sample sizes, lack
of control groups, selection bias and use of univariate statistics etc.

2.4. Implications for clinical practice and future research goals

The methodological limitations described decrease the level of confidence in the findings,
however, the risk factors identified are consistent with the evidence in other populations. We
have also included some factors that are of local interest due to special local circumstances
that cannot be generalized to other areas. Additional high-quality studies are needed to
accurately identify risk factors associated with OM in LMIC populations.

3. Microbiology

3.1. Introduction

Previous ISOM reports have not specifically addressed aetiology, risk factors or
microbiology in disadvantaged populations or LMIC. Whist there has been reports of studies
of CSOM, these have not identified disadvantaged populations or LMIC separately.
Microbiology panels have provided excellent reviews of laboratory and animal model
studies of microbial pathogenesis, molecular epidemiology, genomics, virology, and
polymicrobial interactions of the organisms known to cause OM. However, the microbiology
of the middle ear was not included.
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3.2. Methods

(“otitis”[MeSH Terms] OR “otitis”[All Fields] OR conductive hearing loss) AND
microbiology Filters: Publication date from 2015/01/01 to 2019/06/01 AND Human AND
English = = 597. Title, abstract and full text search for studies that included middle ear fluid
or ear disharge microbiology. Studies known to the author included.

Discussion

Twenty-two studies met inclusion criteria (Table 4). Seven studies were reviews or
retrospective analyses, and 14 were original studies. Studies published between 1/1/2015
and 1/6/2019 reported that data were originally collected over a long time-period (reviews)
and often ten or more years ago. Data collection dates were reported in seven reviews and
retrospective analyses [29-35] and 14 original studies [16,36—47]. 2016 was the most recent
data collection. Twenty-one countries were included. Data from 9 countries or populations
were reported in reviews only and include Alaska Natives [35], Greenlandic [35], Chile [29],
Columbia [29], Mexico [29], Venezuela [29], Ethiopia [31], India [31], Turkey [31]).
Original surveillance or case series studies were reported from 10 countries: Angola [36],
Nigeria [48,49], Nepal [39], Pakistan [30], Thailand [40], Indigenous Australians [16,44,47],
Israel Bedouins [32,34], South Africa [42], China [45] and Malawi [46]. Several reports
focussed on single pathogens [38] or pneumococcal serotypes [41,43]. All studies included
children. Some included all ages [36,38], the mean age being 12 years. Twelve original
studies were case series in hospitals. Community-based surveillance was reported from the
Australian Indigenous population [16,47] and Papua New Guinea [43]. Diagnoses included
OM [31], CSOM [16,33,34,36,38,39, 43,46-49], AOMwiP [16,29,33,40,42,43,45,47,49],
any TMP [30,34,35, 37], OME [33,44,50], and AOM [29,32,34,41,42]. Twenty studies
reported ear discharge (ED) findings from CSOM, any tympanic membrane perforation
(TMP) (not defined), or AOMwiP. Tympanocentesis (OME cases) was reported in the three
reviews([29,33,35]) and three original studies of AOMwoP [41,42]or OME [44]. Few
studies described method of canal cleaning. The World Health Organisation technical
advisory group on pneumococcal nasopharyngeal carriage studies recommend methods for
specimen collection (including ED and MEF) and laboratory processing [51]. Most studies
failed to report methods used or reported other methods [29,32,41]. We assumed that WHO
methods were followed if recommended methods for transport and storage were reported
[16,35-38,47]. No details were provided in reviews. One microbiome study reported
otopathogens [44] Almost all studies used hospital laboratory standard culture methods and
non-selective culture media [30,32,35,37,39,40,46]. Few studies used selective media
[34,36], qPCR for density [33,35], or PCR for detection of A.o [33] or other pathogens
[29,35]. Where pneumococcal serotypes were reported, the Quellung method was used
[29,34].

Original studies: In Angola, CSOM was associated with ear discharge culture positive for
Proteus (15%), Pseudomonas (13%), enterococci (9%), 87 species were identified, and
pneumococcal serotype 19F was found in 4 cases, serotypes 6A and 17F were found in
fewer than 4 cases each [36]. Also in Angola, 11% of 188 CSOM cases were co-colonised
with Alcaligens faecalis, attributed to a cultural practice of using bird faeces to prevent ear
secretions [38]. In Nepal, 240 patients with acute or chronic pus cultured Staphylococcus
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aureus (Sa)(36%), Pseudomonas aeruginosa (Ps.a)(33%) and no Streptococcus pneumoniae
(Spn) nor non-typeable Haemophilus influenzae (NTHi) were found [39]. Sa (31%), Proteus
spp. (25%) and Ps.a (23%) dominated in Nigerian children (53% of low SES) with ear
discharge, 91% of whom were culture positive [37]. Among HIV-positive and HIV-negative
Nigerian children with CSOM, Pseudomonas spp. was more prevalent among HIV-positive
children. Cases of AOMwiP (n = 40) in Thailand were all culture positive for any of 13
organisms, with Hi (36%), Sa (26%), Spn (9%) and Ps.a (11%). Pneumococcal serotypes
were not reported [40]. In 352 Pakistani children with ear pus, aspirate or MEF, 79% were
culture positive. Of these around 70% were monomicrobial. Pneumococcus was present in
56% children <2 years of age, and 18% older children, and Hi was detected in 38% and
17%, respectively. Sa and pseudomonas spp. were predominant, especially in older children.
Pneumococcal serotypes were not reported [52]. Australian Indigenous PHiD-CV10-
vaccinated children with AOMwiP or CSOM were less likely to be culture positive for NTHi
(36%) compared to PCV13-vaccinated children (64%). Proportions for Spn were 17% and
43%, Mc 8% and 7%, and Sa 40%—7%, respectively. Serotypes were reported [16]. Some
studies in Israel reported findings for pneumococcal OM in the Bedouin population. One
study focussed on vaccine-type and non-vaccine-type pneumococci in MEF obtained by
tympanocentesis from children with AOM, but individual serotypes were not reported, nor
NTHi [41].

Implications for clinical practice and future research goals

Overall, reports provided few details of microbiological methods or clinical diagnoses. The
majority of studies were of ear discharge from children with CSOM presenting at hospitals.
The microbiology of CSOM appears to be similar across countries and populations with a
dominance of Pseudomonas and Staphylococcus, but up to 87 species have been identified.
Ear discharge from AOM in younger children is more likely to identify classic otopathogens,
but results are highly dependent on specimen handling and laboratory methods. If CSOM is
to be prevented, a better understanding of the aetiology of AOM, particularly the role of
pneumococcus and NTHi, and potential benefit of vaccines, is needed.

4. Diagnosis

4.1.

4.2.

Introduction

Our aim was to describe the studies of otitis media diagnostic methods that are currently
used Table 5a or may be relevant to low and middle income countries (LMIC) and
disadvantaged populations that live within middle and high income countries (Table 5b). We
only included studies that have been published since the 2015 International Symposium for
Otitis Media conference.

Methods

We searched the PubMed database using the following strategy: (“otitis”[MeSH Terms] OR
“otitis”[All Fields]) AND Diagnosis/Broad [filter] AND (“2015/01/01”[PDat]:”2019/06/01”
[PDat]). The Diagnosis/Broad[filter] uses the following terms: (sensitiv*[Title/Abstract] OR
sensitivity and specificity[MeSH Terms] OR diagnose [Title/Abstract] OR diagnosed[Title/
Abstract] OR diagnoses[Title/Abstract] OR diagnosing[Title/Abstract] OR diagnosis[Title/
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Abstract] OR diagnostic[Title/Abstract] OR diagnosis[MeSH:noexp] OR diagnostic *
[MeSH:noexp] OR diagnosis, differential[MeSH:noexp] OR diagnosis[Subheading:noexp]).

The search was repeated on the June 8, 2019 with 1492 articles identified. The titles and
abstracts were reviewed to identify studies that were either: i) systematic reviews of
diagnostic tests; ii) randomized controlled trials of diagnostic tests; iii) diagnostic
comparisons with a reference standard (reporting sensitivity and specificity); or iv)
describing a new diagnostic method; or v) describing a diagnostic method being used in a
low or lower middle income countries or disadvantaged populations (including studies of
agreement and reliability). Studies of agreement and reliability that were conducted in upper
middle income and high income countries were not included unless they targeted a
recognised disadvantaged population.

Discussion

Using this approach, the following were identified: i) 0 systematic reviews of diagnostic
tests; ii) 2 randomized controlled trials of diagnostic tests (diagnostic training) [53,54]; iii)
12 diagnostic comparisons with a reference standard (reporting sensitivity and specificity)
[55-64]; iv) 16 studies describing a new diagnostic method [56,65,66]; and v) 7 studies
describing a diagnostic method being used in a low or middle income country or
disadvantaged population [53,55,58,61, 67,68,69].

The evidence table is limited to include the first 3 categories (systematic reviews of
diagnostic tests, randomized controlled trials of diagnostic tests, and diagnostic comparisons
with a reference standard (reporting sensitivity and specificity)-see Tables 5a and 5b. To be
eligible for inclusion in the evidence table, diagnostic accuracy studies needed to recruit
participants who were: i) undifferentiated prior to testing; and ii) typical of individuals at
risk of otitis media. Other reports of diagnostic accuracy (eg. reports from case-control
comparisons) may be included in the text.

Several new technologies to identify otitis media have been described in the last 4 years
(Table 5b). These include quantitative pneumatic otoscopy using a light-based ranging
technique [65], red-green-blue (RGB) values of tympanic membrane (TM) images [70],
store and forward of video-otoscopy images (telemedicine) [55,68], smart phone otoscopy
[56,71,72], automated image analysis [73,69], tympanic membrane temperature (for
unilateral AOM) [74], mean platelet volume (for cholesteatoma) [75], ultrasound (for MEE)
[76], wideband acoustic absorbance testing (for MEE) [77-79], shortwave infrared otoscopy
[66,80], and optical detection using spectroscopic techniques [66,80].

Finally, there were several papers describing either a new condition associated with otitis
media or conditions without an agreed diagnostic reference standard. These conditions
included amblyaudia, Eustachian tube dysfunction, and auditory processing disorder. Further
research is needed to establish the clinical importance of these conditions and whether
improvement in health outcomes is possible after the condition has been identified. For
systems or geopraghic areas where there are limited resources for healthcare services, efforts
to increase diagnostic capacity for OM should consider the balance of the benefit of
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improved diagnostic accuracy with the likelihood of achieving widespread implementaton of
such efforts.

4.4, Implications for clinical practice and future research goals

Further research is needed to establish the sensitivity and specificity of new diagnostic
approaches. For low-income and low middle-income countries, studies assessing the
sensitivity and specificity of simple otoscopy using the available equipment in these settings
are needed. In many countries, the otoscopes used in middle-income and high-income
countries are too expensive to be widely available to primary healthcare workers. A better
understanding of the potential health benefits of all the equipment currently in use is long
overdue (Table 5a).

5. Prognosis

5.1. Introduction

OM especially in the severe form as CSOM with or without cholesteatoma can lead to
hearing loss (mainly conductive), intra- and extra-cranial complications and death. In this
section, recent publications have been identified describing prognosis and specifically severe
complications. It is acknowledged that the majority of this research is Level V research
(Case reports and reviews) and that with the Level of research it is difficult to make
substantive recommendations. With this acknowledgement, there is a clear need for those
with adequate resources and data to construct, where possible, broader longitudinal studies
to capture additional data and to develop Level I11 and Level IV evidence with additional
systematic reviews and consensus panels.

5.2. Methods

(((((((((“language development disorders”’[MeSH Terms] OR “speech disorders”’[MeSH
Terms]) OR “learning disorders”[MeSH Terms]) OR “hearing loss”[MeSH Terms]) OR
“facial paralysis”[MeSH Terms]) OR “labyrinthitis”"[MeSH Terms]) OR “meningitis"[MeSH
Terms]) OR “mortality”[MeSH Terms]) OR “cholesteatoma”[MeSH Terms]) AND “otitis
media”’[MeSH Terms]) OR “mastoiditis”[MeSH Terms] AND ((*“2015/01/01”[PDAT]:
“2019/07/01”[PDAT]) AND “humans”[MeSH Terms]). Added to search after reading:2.
Complications have been broadened to anything that can contribute to the understanding of
burden of OM in developing countries and indigenous populations. All study designs have
been included.

434 articles identified, 366 excluded on title, 68 abstracts screened and 19 studies included
(Table 6). Two studies were after reading references added.

5.3. Discussion

Complications have been broadened to anything that can contribute to the understanding of
burden of OM in developing countries and indigenous populations. All study designs have
been included. OM, especially in the severe form as CSOM with or without cholesteatoma,
can lead to hearing loss (mainly conductive), intra- and extra-cranial complications and
death.
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Several studies investigated sensorineural hearing loss (SNHL) as a sign of permanent
damage to the cochlea after COM. A nationwide register based study in Taiwan identified
10248 cases with COM and found a 3 times increased risk of sudden sensorineural hearing
loss compared with age and sex matched controls [81]. Cochlear infection, even after AOM
was described in multiple case series [82-86].

An important documentation of the variation of burden of OM and HL within a country was
done in a large school based study of 1526 children in different regions of Columbia [87]. It
is the only study that demonstrated a variation of perforations, sequelae and conductive HL
between regions and ethnic groups.

A population-based cohort study in Greenland found a high level of OM related hearing loss
and out of the 223 participants one child had OM related meningitis leading to mental
retardation and bilateral deafness underlining the risk of severe intracranial complications in
high risk areas [88].

Limited access to treatment of OM complications was only described in one case report
from Zimbabwe where a child diagnosed with CSOM and Gradenigo’s syndrome later
developed meningitis with a fatal outcome [89]. Lack of funding on several steps of contact
with the hospital delayed diagnosis and treatment.

Tuberculous OM, previously reported from South Africa [90] and China [91] More recently
in India a case of tuberculous mastoiditis with Bezolds abscess was described [92] and a
large case series with 502 patients undergoing mastoidectomy, found M. Tuberculosis in 5%
of all cases [93]. The authors were concerned of a resurgence of tuberculous OM in India
and made suggestions for diagnostic criteria based on clinical criteria and diagnostic tests.
Tuberculous OM was associated with a higher level of severe complications than other
CSOM forms.

In Nigeria a study on CSOM and its complications in a tertiary center over 20 year time
period found a reduction in the prevalence of CSOM and a shift of more adults presenting in
the resent years [94]. There was also a reduction in incidence of intracranial complications
of CSOM, but complication rates remained largely unchanged. A new aspect of the long-
term effects of untreated OM was shown in a Nepalese questionnaire based study, where
71% responded that people with OM and HL were discriminated in society [95]. A semi-
structured interview among aboriginal Australians found that parents ranked OM and it’s
complications as the highest health concern [96]. A case series from Tanzania highlighted
the impact of multidrug resistance and HIV on OM in Africa [97]. The majority of patients
with prolonged illness from OM were infected with multi drug resistant bacteria and those
with positive HIV status poorly responded to treatment and tended to present with
complications. Cases with unusual complications or lethal outcomes can be seen in the
prognosis Table [98-103]. Death from OM occurs not infrequently in low resource settings,
whether due to meningitis, brain abscess or other causes [101,104].
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5.4. Implications for clinical practice and future research goals

As noted above, several studies point out that CSOM leads to sensorineural hearing loss as a
sign of permanent cochlear damage. Investigators in India suspect a possible rise of
tuberculous otitis media leading to more complications. Reports from Africa gave concern to
the impact of multidrug resistance and HIV on complicated and recalcitrant OM. In Nepal
QOL studies showed the negative impact of CSOM but also demonstrated problems with
discrimination of persons with OM and hearing loss. Finally, in the study from Columbia
great variation of OM complications was found between regions and ethnic groups within
the country. Thus, demonstrating the importance of collecting data in several regions within
a nation to estimate the burden of disease. Prognostic studies in LMIC or disadvantaged
populations are needed.

6. Treatment

6.1. Introduction

Treatment of otitis media in developing countries or disadvantaged populations is subject to
factors that may differ from developed countries. This includes higher burden and severity of
disease, lack of access to healthcare, and variations in how healthcare is delivered. We were
particularly interested in research that may help us understand the impact of such factors.

6.2. Methods

A systematic review of all published studies was performed in PubMed between 01 January
2015 and 01 June 2019 with the following key words used for searching were; treatment,
therapy, surgery, antibiotic, surveillance, steroia, hearing aia, rehabilitation, clinical trial and
otitis, otitfs media or mastoiditis. \We retrieved 2823 titles, of which 2695 were excluded
because they were case reports, studies not related to treatment, or not relevant to low
resource settings or indigenous populations. After screening of abstracts, a further 85 were
excluded for the same reasons, and 6 were excluded as they were not in the English language
(4 in Russian, 2 in Chinese) This left 37 studies for inclusion (Table 7)..

6.3. Discussion

There are concerns about under and over treatment of acute otitis media (AOM) in low
resource settings. For example, easy availability of antibiotics in some settings, and the high
cost or poor accessibility of doctors, may favour self-medication with antibiotics, with
potential over-treatment and development of antibiotic resistance. Conversely, low socio-
economic conditions and a lack of access to healthcare may mean that AOM presenting to
medical services is more severe than that seen in high resource settings and so under-treated.

Guidelines can help to target treatment of AOM. A review by Ovnat Tamir et al. [105] found
that whereas watchful waiting was the standard of care for mild to moderate OM in high
resource countries, this was an option in only 3 of 7 guidelines from low resource countries.
A recent guideline for AOM developed by an expert panel in Brazil (Level IV evidence) was
based upon data and guidelines from the USA, but it is unclear if this is or is not appropriate.
In Jordan, a questionnaire study found that most physicians had good diagnostic skills for
AOM, and were aware of treatment guidelines, but only half of them said they regularly
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adhered to these guidelines [106]. A separate study from Jordan using data from a variety of
health settings found that almost all patients diagnosed with AOM were prescribed
antibiotics [107]. Similarly, in Lebanon, Nasrallah et al. [108] reported that the majority of
physicians were able to diagnose AOM, and many knew the criteria for treatment, but a
separate study found that parents in Lebanon would often buy antibiotics directly from a
pharmacy without a prescription, and that pharmacists had variable knowledge of the
indications for antibiotic treatment of AOM. A survey in Turkey by Buyukcam et al. [109]
found that the majority of paediatricians did not adopt a policy of watchful waiting for
AOM.

For chronic serous otitis media (SOM), or “‘glue ear’, three studies in high risk populations
suggest the disease behaves similar to other settings. A study of 40 patients from Pakistan
showed that in 2/3rds there was resolution on conservative management [110]. In Turkey
ventilation tube insertion was found to improve quality of life [111]. In New Zealand no
difference was found in clinical characteristics between Maori and non-Maori children
undergoing ventilation tube surgery [112].

In chronic suppurative otitis media (CSOM), there have been several reports on bacteriology
and potential therapy. Staphylococcus aureus, Pseudomonas aeruginosa and Proteus were the
most commonly isolated pathogens in South Africa, Angola, Bangladesh, Nigeria, and
Yemen [36,113-115]. Resistance to common topical antibiotics such as quinolones was 2—
30% depending upon setting and bacterial strain. Bareega et al. argued that in most low
resource settings, empirical rather than culture directed therapy is preferable [116]. Correct
administration of treatment is also critical: a trial from Egypt showed that parental education
on techniques for ear wicking, and indications for antibiotic use, led to greater resolution of
disease [117]. Surgical treatment for CSOM can be challenging to deliver where human,
physical or financial resources are constrained. Maile et al. showed that surgical treatment
for CSOM in Nepal was associated with large improvements in quality of life [118]. Smith
et al. described a program for training surgeons in Cambodia, using teaching fellows who
were resident in country for 4-6 months, with good learner outcomes and clinical success
[119].

In recent years there has been an increasing focus on health services research and in
particular in programmes utilizing community health workers (CHWS) or telemedicine to
deliver ear and hearing care. A report from Malawi showed that training CHWs in ear and
hearing care was feasible and effective [120]. Another from India demonstrated that it was
possible to train CHWs in a cleft palate program to capture otoscopy or audiology data with
simultaneous expert assessment, although this model was not without challenges [120]. An
analysis of services for OM for remote Aboriginal populations in Australia showed that
using telemedicine for consultation and a visiting service for surgery is at a lower cost than
using a visiting service for both diagnosis and surgery, or transporting patients to a distant
centre for such services [121]. Other researchers have used stake-holder engagement to
evaluate important components of the ideal model for service delivery for OM. In the Pacific
region, advocacy, funding and a long-term vision were identified as important [122]. For the
Aboriginal population of Queensland (Australia), appropriate governance structures, shared
goals, and mechanisms for feedback were identified [123]. In 2017 an expert panel defined a
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set of indicators that could be used to evaluate primary care programmes for OM [124].
However, the lack of a service is not the only barrier to care: in a survey from Rwanda,
patients treated for CSOM reported a lack of awareness or financial constraints as the most
common barriers to access to ear and hearing care [125].

6.4. Implications for clinical practice and future research goals

Very few randomized controlled trials have been undertaken in LMIC or disadvantaged
populations during this time period. Researchers in these settings should be encouraged to
apply high quality methods to answer the clinical questions of importance to practice in their
region.

7. 1SOM 2019 recommendations for reporting cross-sectional

epidemiological studies on otitis media and hearing loss

7.1. Introduction

Reporting on otitis media research is complicated due to a lack of consensus on diagnostic
definitions of otitis media conditions, best practice diagnostic techniques and cut-off values
for normal vs. disease, the definition of hearing loss (best ear vs. any ear, average loss and
number of frequencies tested for average or other method, cut-off dB threshold), and unit of
analysis (ear vs. child).

7.2. Implications for clinical practice and future research goals

The Panel recommends otitis media researchers should use the STROBE checklist [126]
(https://www.strobe-statement.org/index.php?id=available-checklists) for reporting of cross-
sectional studies (Table 8).
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