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Abstract

Objective: This study aimed to identify the bacteriological agents
of otitis media in Jordanian children and to assess the in vitro
susceptibility of these isolates to commonly used antibiotics.
Methods: Retrospective analysis of consecutive samples submitted
for microbiological evaluation from outpatients children aged
between 6 months and 15 years who were clinically diagnosed with
otitis media and were treated at Princess Rahma Hospital in North
Jordan between January 2005 and December 20009.

Results: A total of 724 isolates were recovered from cultures
obtained from 863 children patients giving an isolation rate of
83.8%. The male and female isolate ratio was (1.26:1.0). The most
common bacterial species isolated were S. aureus (59.9%) followed
by Streptococcus pneumoniae (22.4%), Pseudomonas (7.7%), E .coli
(5.9%), Klebsiella spp. (3.1%) and Proteus spp. (0.9%). The most
of S. aureus isolates were susceptible to vancomycin (94.0%) and
gentamicin (87.3%). Streptococcus organisms were susceptible in
highest percentage to amoxicillin-clavulanic acid (87.1%). Gram-
negative isolates were highly susceptible to ciprofloxacin (83.5%)
and gentamicin (79.8%). Among all isolates, vancomycin was the
most effective antimicrobial agent with susceptibility rate of 83.9%,
whereas cefixime showed the lowest susceptibility rate of 39.7%.
Conclusions: S. aureus isolates were the most frequent bacteria
isolated from otitis media and were highly sensitive to vancomycin
and gentamicin, while gram-negative isolates were more sensitive to

ciprofloxacin and gentamicin.
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resistance.
Introduction
Otitis media (OM) is an inflammation of the middle ear, and

is a very common infection in children with a peak incidence

between 4-7 years of age.! Children below the age of seven years
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are much more susceptible to otitis media since the Eustachian
tube is shorter and at more of a horizontal angle than in the
adults and this is also because they have not developed the same
resistance to microbes as found in adults.? Several risk factors
have been associated with OM such as previous acute otitis media,
hereditary, parental smoking, attending day care centers, bottle
feeding, and autumn season.** The incidence rate is higher in male
than female.

The most common bacterial pathogens in OM are Streptococcus
pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis.®”
Other pathogens responsible for OM are Staphylococcus aureus,
Eschericha coli, Klebsiella spp., Pseudomonas aeruginosa, and Proteus
spp.® Literature reported that the geographical area and respiratory
infections may affect the type of OM pathogens.’ In a study done
on 917 children with OM in the US, Israel, and Eastern Europe,
Streptococcus pneumoniae, Haemophilus influenzae, and Moraxella
catarrhalis recovered in 18%, 5%, 1% of the patients respectively
showing variable incidence of those microorganisms according
to geographical area.’ In an Iranian study, the most frequently
isolated microorganisms were Staphylococcus aureus, Pseudomonas
aeruginosa, and Proteus spp.’°

Commonly prescribed antimicrobials for the treatment of
OM infection include penicillin, cephalosporins, vancomycin,
and macrolides (clarithromycin and azithromycin)."! Bacterial
resistance to antimicrobial agents has become an increasing problem
in the treatment of otitis media.’> A multicentre surveillance study,
carried out in Asia and Europe, demonstrated a high prevalence
of antimicrobial resistance among respiratory pathogens and
important differences in antimicrobial resistance profiles between
countries.”® Pathogens that cause acute otitis media become
resistant to commonly used antibiotics.'***** The increasing rates of
antibiotic resistance are due to repeated exposure of these bacteria
to antibiotics and geographic spread of resistant strains.'®

The rapid emergence of multidrug resistant otitis media in
developing countries is a new potential threat to the survival of
newborn babies and children.’ There is little information about the
etiology and antimicrobial susceptibility pattern of OM available in
Jordan. Therefore, this study was conducted to assess the causative
organisms and antimicrobials susceptibility pattern of OM

pathogens isolated from children during the years of 2005-2009
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at Princess Rahma Hospital in Irbid, Jordan. The importance of
this study is to aid clinicians to facilitate the empiric treatment and
management of children with symptoms of otitis media. Moreover,
the data would also help authorities to formulate antibacterial

prescription policies.
Methods

This retrospective study was conducted on 863 outpatient
children (6 months to 15 years of age) with clinically diagnosed
otitis media with effusion at the Princess Rahma Hospital in
Irbid, Jordan between January 2005 and December 2009. Data of
microorganisms and antibacterial susceptibility were obtained from
the records of Clinical Microbiology Laboratory were filled out on
a prepared datasheet.

The samples were collected at ENT Department with sterile
swab sticks which were propetly labeled for each patient. The
swab sticks were taken to the Medical Microbiology Laboratory
of Princess Rahma Hospital immediately after collection for
culture. Specimens were inoculated onto blood, chocolate, and
MacConkey agar plates. All plates were incubated for 24 hours
aerobically with the exception of chocolate agar that was incubated
in a candle jar. Emergent colonies were identified according to
standard bacteriological methods.”” All isolates were tested for

their susceptibilities to at least 12 out of 15 antimicrobials using

antimicrobial diffusion discs.'® Bacterial sensitivity was tested for
the following antimicrobials: amoxicillin-clavulanic acid, ampicillin,
cefaclor, cefixime, cephalothin, cotrimoxazole, ciprofloxacin,
cefotaxime, gentamicin, piperacillin, tobramycin, and vancomycin.
Data were analyzed statistically using SPSS (version 15 for
Windows) program calculating the frequencies and cross tables.
T-test was used to assess the significance of difference between
groups of 2005 and 2009. P-value less than 0.05 was considered as
statistically significant (S), p-value less than 0.01 as highly significant
(HS), p-value more than 0.05 was considered as statistically not
significant (NS).

The protocol of this study was approved by the Ethics Committee

of the Ministry of Health in Jordan (MOH, REC, 08, 0057).
Results

Through the five years study period (January 2005 to December
2009), a total of 724 isolates were recovered from cultures obtained
from 863 outpatient children with diagnosed otitis media giving an
isolation rate of 83.8%. Children were aged between 6 months to 15
years. The male (404) and female (320) isolates ratio was 1.26:1.0.

The predominant bacterial species isolated were Staphylococcus
aureus (59.9%) followed by Streptococcus pneumonia (22.4%),
Pseudomonas (7.7%), E .coli (5.9%), Klebsiella spp (3.1%), and
Proteus spp. (0.9%). (Table 1)

Table 1: Frequency of isolation of causative organisms of otitis media in children.

Year Gender
All years

2005 2006 2007 2008 2009
Organism Male(%)  Female(%) N(%)

N(%) N(%) N(%) N(%) N(%)
S. aureus 70(52.2) 65(50.0) 68(53.7) 119(68.2)  112(69.7) 237(54.6) 197(44.4) 434(59.9)
Streptococcus 36(26.8)  45(34.6)  34(27.8)  21(12.1)  26(16.1)  104(64.2)  58(35.8)  162(22.4)
E-coli 7(5.2) 0 5(3.5) 16(9.3) 15(9.3) 29(67.4) 14(32.6) 43 (5.9)
Pseudomonas 12(8.9) 10(7.7)  16(127)  12(6.9) 6(3.7)  23(41.0)  33(59.0) 56(7.7)
Klebsiella 7(5.2) 6(4.6) 2(1.5) 5(3.5) 2(1.2) 9(40.9) 13(59.1) 22(3.2)
Proteus 2(1.5) 4(3.1) 1(0.8) 0 0 2(28.5) 5(71.5) 7(0.9)
Total 134(100)  130(100)  126(100)  173(100)  161(100)  404(55.5)  320(44.5)  724(100)

The majority of S. aureus isolates were susceptible to
vancomycin (94.0%) followed by gentamicin (87.3%), cefotaxime
(85.2%), tobramycin (85.1%), and ciprofloxacin (81.8%), (Table 2).
Streptococcus organisms were susceptible in the highest percentage to
amoxicillin-clavulanic acid (87.1%) followed by cefotaxime (86.5%)

and vancomycin (80.3%), (Table 3). Gram-negative isolates were
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highly susceptible to ciprofloxacin (83.5%) followed by gentamicin
(79.8%) and tobramycin (73.5%), (Table 4). Overall, vancomycin
was the most effective antimicrobial agent with a susceptibility rate
of 83.9%, followed by cefotaxime (82.3%) and tobramycin (73.5%),
whereas cefixime showed the lowest susceptibility rate of 39.7%.

(Table 5)
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Table 2: Antimicrobial susceptibility among S. aureus organisms to various antimicrobials in children with otitis media.

Year Significance 2005

Anti- 2005 2006 2007 2008 2009 All years vs. 2009

microbial N(S%) N(S%) N(S%) N(S%) N(S%) N(S%) p-value

AMC 22(72.7) 40(72.5) 58(81.0) 86(79.1) 69(57.9) 275(72.2) 0.220(NS)
AMP 3(33.3) 13(69.2) 53(69.8) 56(48.2) 61(34.4) 186(51.0) 0.970(NS)
CEC 12(58.3) 8(62.5) 21(95.2) 62(74.1) 59(59.3) 162(69.7) 0.950(N'S)
CF 10(40.0) 45(51.1) 56(48.2) 62(32.2) 85 (28.2) 258(37.9) 0.446(NS)
CLT 2(50.0) 9(66.6) 40(67.5) 64(92.1) 17(11.7) 132(71.9) 0.179(NS)
COT 6(50.0) 16(62.5) 64(62.5) 77(45.4) 75(46.6) 238(51.6) 0.877(NS)
CPR 54(72.2) 51(56.8) 53(98.1) 52(90.4) 76(88.1) 286(81.8) 0.098(NS)
CTX 18(61.1) 26(76.9) 58(86.2) 69(94.2) 32(84.4) 203(85.2) 0.067(NS)
GEN 30(80.0) 21(95.2) 61(90.1) 112(83.9) 85 (90.6) 309(87.3) 0.130(NS)
PIP 34(41.1) 53(45.2) 12(100.0) 70(40.0) 75(56.0) 244(49.1) 0.268(NS)
TOB 37(89.1) 46(93.4) 28(71.4) 32(90.6) 59(79.6) 202(85.1) 0.227(NS)
VAN 32(87.5) 17(100) 34(100.0) 98(95.9) 88(90.9) 269(94.0) 0.506(NS)

Amoxicillin-clavulanic acid (AMC), ampicillin (AMP), cefaclor (CEC), cefixime (CF), cephalothin (CLT), cotrimoxazole (COT), ciprofloxacin (CPR), cefotaxime
(CTX), gentamicin (GEN), piperacillin (PIP), tobramycin (TOB), vancomycin (VAN).

Table 3: Antimicrobial susceptibility among Streptococcus organisms to various antimicrobials in children with otitis media.

Year

Significance
plantte 2005 2006 2007 2008 2009 All years AU e A
sanfs N(S%) N (S%) N (S%) N (S%) N (S%) N (S%) p-value
AMC 6(100.0)  31(80.6)  31(93.5) 18(94.4) 15(73.3) 101(87.1) 0.176(NS)
AMP 3(33.3) 9(44.4) 28(75.0) 14(71.4) 15(40.0) 69(60.8) 0.426(NS)
CEC 3(0) 2(100.0) 11(0) 16(56.2) 12(83.3) 44(56.8) <0.01
CF 4(75.0) 26(57.6)  30(66.6) 16(56.2) 13(30.7) 89(50.5) 0.838(NS)
CLT 2(0) 6(50.0) 22(59.1) 4(50.0) 3(66.6) 37(54.0) 0.219(NS)
COT 4(50.0) 12(586)  26(76.9) 9(0) 17(29.4) 8(50.0) 0.457(NS)
CPR 29(724)  32(406)  25(96.0) 6(100.0)  14(100.0)  106(73.5) <0.05
CTX 19(684)  21(904)  31(903)  10(100.0) 8(87.5) 89(86.5) 0.320(NS)
GEN 19(684)  14(785)  30(63.3) 20(65.0) 19(84.2) 102(70.5) <0.01
pIP 18(44.4)  38(684)  7(100.0) 8(62.5) 4(75.0) 75(65.3) 0.372(NS)
TOB 25(72.0)  30(73.3)  18(6L.1) 10(40.0) 13(38.4) 96(62.5) <0.05
VAN 7(85.7) 9(66.6) 17(82.3) 14(84.7) 19(78.9) 66(80.3) 0.712(NS)

Amoxicillin-clavulanic acid (AMC), ampicillin (AMP), cefaclor (CEC), cefixime (CF), cephalothin (CLT), cotrimoxazole (COT), ciprofloxacin (CPR), cefotaxime
(CTX), gentamicin (GEN), piperacillin (PIP), tobramycin (TOB), vancomycin (VAN).
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Table 4: Antimicrobial susceptibility among Gram-negative pathogens to various antimicrobials in children with otitis media.

Significance 2005

B 2005 2006 2007 2008 2009 All years e oA ULE)
it el N(S%) N(S%) N(S%) N(S%) N(S%) N(S%) PO
AMC 11(36.3) 9(22.2) 21(9.5) 29(48.2) 17(29.4) 87(31.0) 0.713(NS)
AMP 4(25.0) 3(33.3) 20(40.0) 16(25.0) 9(22.2) 52(38.4) 0.139(NS)
CEC 4(0) 3(0) 6(50.0) 18(38.8) 15(20) 46(28.2) 0.357(NS)
CE 6(33.3) 11(27.2) 22(4.5) 19(42.1) 15(26.6) 73(24.6) 0.774(NS)
LT 2(50.0) 2(0) 15(73.3) 14(78.5) 4(0) 37(62.1) 0.178(NS)
COT 6(33.3) 4(75.0) 19(15.7) 21(71.4) 13(15.4) 3(39.6) 0.401(NS)
CPR 23(78.20 17(52.9) 170941)  11(100.0)  17(100.0)  85(83.5) <0.05
CTX 19(36.8) 11(36.6) 19(89.4) 18(83.3) 8(75.0) 75(65.3) 0.075(NS)
GEN 20(80.0) 12(75.0) 21(80.9) 32(78.1) 19(842)  104(79.8) 0.740(NS)
pIP 15(33.3) 17(41.1) 4(100.0) 24(41.6) 12(91.6) 72(51.3) <0.01
TOB 18(61.1) 12(50.0) 8(87.5) 14(78.5) 16(93.7) 68(73.5) <0.05
VAN 2(50.0) 6(33.3) 4(0) 22(59.1) 16(6.2) 50(34.0) 0.069(NS)

Amoxicillin-clavulanic acid (AMC), ampicillin (AMP), cefaclor (CEC), cefixime (CF), cephalothin (CLT), cotrimoxazole (COT), ciprofloxacin (CPR), cefotaxime
(CTX), gentamicin (GEN), piperacillin (PIP), tobramycin (TOB), vancomycin (VAN).

Table 5: Antimicrobial susceptibility among otitis media pathogens to various antimicrobials.

Significance 2005
Anti- vs. 2009
microbial 2005 2006 2007 2008 2009 All years p-value
N(S%) N(S%) N(S%) N(S%) N(S%) N(S%)

AMC 39(66.6) 80(70.0) 110(70.9) 133(74.4) 101(55.4) 463(68.1) 0.230(NS)
AMP 10(40.0) 25(56.0) 101(65.3) 86(47.7) 85(34.1) 307(50.2) 0.604(NS)
CEC 19(36.8) 13(53.8) 38(60.5) 96(64.6) 86(55.8) 252(58.3) 0.137(NS)
CF 20(45.0) 82(50.0) 108(44.4) 97(38.1) 113(28.3) 420(39.7) 0.292(NS)
CLT 6(33.3) 17(52.9) 77(66.2) 82(87.8) 24(16.6) 206(67.0) 0.094(NS)
COT 16(43.7) 32(62.5) 109(57.8) 107(46.7) 105(40.0) 369(49.3) 0.778(NS)
CPR 106(73.5) 100(51.0) 95(96.8) 69(92.7) 107(91.6) 477(80.3) <0.01
CTX 56(55.3) 58(79.3) 108(87.9) 97(92.7) 48(83.3) 367(82.3) <0.01
GEN 69(70.5) 47(85.1) 112(81.25) 164(80.4) 123(88.6) 515(81.7) <0.01
PIP 67(42.4) 108(52.7) 23(100.0) 102(42.1) 91(68.3) 347(52.4) <0.01
TOB 80(77.5) 88(80.6) 54(70.3) 56(78.5) 88(76.1) 366(77.1) 0.836(NS)
VAN 41(85.3) 32(78.1) 55(87.3) 134(88.8) 123(78.0) 385(83.9) <0.05

Amoxicillin-clavulanic acid (AMC), ampicillin (AMP), cefaclor (CEC), cefixime (CF), cephalothin (CLT), cotrimoxazole (COT), ciprofloxacin (CPR), cefotaxime
(CTX), gentamicin (GEN), piperacillin (PIP), tobramycin (TOB), vancomycin (VAN).

E* Oman Medical Specialty Board



Oman Medical Journal (2012) Vol. 27, No. 5: 358-363

Discussion

The incidence rate of otitis media with effusion was higher in males
than females, as seen in other studies.’ The pathogens of OM
infection S. aureus, S. pneumoniae, E. coli, Klebsiella pneumoniae and
Proteus, isolated from outpatient children at the Princess Rahmah
hospital were similar to those reported by others.” S. aureus has
been reported to account for being the predominant isolate,'****
and was consistent in this study; however, it was in contrast with
other studies that reported S. pneumonia as the predominant agent
in children with OM.%"? One significant observation in the isolated
species was the gradual increase in the prevalence of isolation of S.
aureys organisms.

In this study, vancomycin, gentamicin, cefotaxime, tobramycin
and ciprofloxacin revealed a higher efficacy against S. aureus isolates
compared with other antibacterial agents whereas, cefixime and
piperacillin showed the lower efficacy rate, (Fig. 1). A similar finding
was reported for susceptibility pattern of S. aureus isolates of OM
infection to above antimicrobials.'” In comparison between the year
of 2005 and 2009, the results of this study reveal that there were
no significant changes in susceptibility rates of OM pathogens for

all antimicrobials.
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Figure 1: Graphical representation of the mean of susceptibility
pattern of S. aureus isolates to various antimicrobials in children
with otitis media (2005-2009). Amoxicillin-clavulanic acid (AMC),
ampicillin (AMP), cefaclor (CEC), cefixime (CF), cephalothin
(CLT), cotrimoxazole (COT), ciprofloxacin (CPR), cefotaxime
(CTX), gentamicin (GEN), piperacillin (PIP), tobramycin (TOB),
vancomycin (VAN).

Susceptibility of S. pneumoniae isolates was significantly
increased to cefaclor and gentamicin (p<0.01). The reason for
this may be low consumption of these drugs due to unreliability
of supplies. On the other hand, the significant declining order in
susceptibility of S. pneumoniae isolates for tobramycin may be due
to an overuse of this antimicrobial agent.”’ Gram-negative isolates
showed high susceptibility rate to ciprofloxacin while cefixime
showed the lowest efficacy.

Although resistance rates were high among OM pathogens,

most isolates remained relatively susceptible to several agents,

namely vancomyecin, cefotaxime, gentamicin and ciprofloxacin, (Fig.
2). These findings suggest that the behavior of these pathogens in
this study setting is the same as that reported in the international
literature.”
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Figure 2: Graphical representation of the mean of antimicrobial

susceptibility among otitis media pathogens to various
antimicrobials (2005-2009). Amoxicillin-clavulanic acid (AMC),
ampicillin (AMP), cefaclor (CEC), cefixime (CF), cephalothin
(CLT), cotrimoxazole (COT), ciprofloxacin (CPR), cefotaxime
(CTX), gentamicin (GEN), piperacillin (PIP), tobramycin (TOB),

vancomycin (VAN).
Conclusion

In summary, the results of the present study showed that S. aureus
isolates were the most frequent bacteria isolated from otitis media
sensitive to vancomycin and cefotaxime, while gram-negative
isolates were more sensitive to ciprofloxacin and gentamicin. This
emergence of multiple drug resistance calls for judicious antibiotic
use to avoid the development of further resistance to available
agents for otitis media. It also calls for a continuous monitoring and
reviewing of antimicrobial policy in the hospital and the country at
large. These results are important for clinicians in order to facilitate
the empiric treatment of children with symptoms of otitis media as
well as help authorities formulate better antimicrobial prescription

policies for better management.
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