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Abstract

Recently, several therapeutios options have been rec-
ommended in the management of otitis media. Compliance
and efficacy have been the major concerns in children in the
choice of antibiotics. T'his study evaluated the elfficacy und
safety of o 50 mg/ky single-dose of intramuscular ceftrizxone
for acute uncomplicated olitis media in children. In an open
drug trial, 14 children, 7 males and 7 fomales with 2 mean
age of LYS years of ape range 5 months to 5 years, 50% of
whom are less than | year of age scen al the Philippine Gen-
eral Hospital were included.

All paticnts il previous history of ear infections,
T1% occurring during the first three months of life. Colds!
rhinilis (85%) were the most common clinleal manifestations
followed by fever (78%:) und cough (71%). Irritubility, otal-
gia, and car pulling were seen in 30% of cases. Tyinpanic
" membrane discoloration (92%) was the most common ofo-
scopic finding. Other findings were opacificd tympanic mem-
bhrane, bulging tympanic membrane, impaived mobility and
air fluid level. Tympanomelrie studics were compatible with
otoscopic findings except in 3 in which type A tympanogram
was noted with discoloration on tloscopy. All fever resolved
within 3 days after therapy while abnorimal oloscepic lind-
ings dissappeared after 10 days on all successful treatment
except for 2 paticnts with persistent tympuanic membrane dis-
coloration and 1 with opacilication, which resolved un the
30t day. Treatment was suceessfulin 12 out of 14 eases (B6%4).
Relapse was noted in I patient (7%) after 12 days of therapy
and reinfection in 2 paticnts (14%) on day 35 and %0, The
only adverse effect noted was pain in the injection site in 1
patient. [t is concluded that 50 mg/kp single-dose Cellriuxone
may be nsed effectively and safely in uncomplicated acute otitis
media in children.'
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Introduction

Conventional antimicrobial therapy lor acute otitis me-
dia requires amywhere from 5 1o 1 ¢ days of oral antbiotics given
on a twice er thrice-a-day regimen ' The disadvantages of such
regimen may include problems regarding compliance, as parents
may prematurely terminate therapy based oo apparent clinical
improvement. In others, the daily compliance may not be ad-
hered to probably because of lack of supervision and poor toler-
ability to the suspension or syrup. Thus, the preferred anlimicro-
bial agents regimen for acule olitis media should be individual-
ized uller consideration of factors relating to compliance wd cos.*
A single-tlose regimen may be able to circumvent such problems
and prevent complications or weatment failures secondury 1o poor
drug complianee.

Cefiriaxone is a third-gencralion parcnteral ntibiotic that
has been shown fo achieve therapeutic levels in the middle car.
After a single IM injection, sefwm levels exceed the inean inhibi-
lory concentration for approximately 74 hours, and it is expected
Lo sterilize the middle ear. It bas excellent activity over the com-
mon eticlogies Tor acule otilis media (Haemophilus inflvenzae,
Steaptococens presiioniae, and Moraxella catareiadis), 1 may
also be given as a second-line drug for penicillin-resistant Sirep-
focacchs et

In a study by Green and Rothrock, a single inframuscu-
lur dose ot cefiriaxone at 30 mgfkgidose proved w be us elfective
a5 the slendard 10-day therapy with oral amoxicilling' Fuether
mote, the 1otal regimen cost el a 10-day course of anoxicitlinor
a 3-day course of Cefaclor iz compurable w a single doge of
ceiiriaxone. Because of the comparable costing ol a sinsle dose
of celiriaxone efficacy and assurcd compliance. such regimen may
be offered by physicians as an alecnative o daily dese resimen
w0 parents in selected clinieal situations, No such study has vel
been dong in the Philippines.

Objective

This study determines the elTicacy and wlcrahilily of 2
single 50 mgfke dose of intramuseular ceftriaxone therapy in acule
uncomplicated otitis media among Filipino pediatric putients { lve
months to five years of age).



Methodology

This is an open-labeled non-comparative deug trial
among pediatric patients of both sexes aged 5 months Lo less than
§ years old seen al the Outpatient Deparunent of the Philippine
General Hospital ENT and Pediatric Section with clinical signs
and symptoms of uncomplicated acule otitis media {AOMY}) and/
or tympanometric studies of acute otitis media. Patients who sat-
isfied the mclusion and cxclusion criteria (Table 1 and 2) were
enrolled and given single intramuscular dose of cefiriaxone at 50
mgkg. A medical history, physical examination, tympanometcy
and nasopharyngeal cultures were done on all patients. Only
paracetamol was given for fever. Patients were observed for thirty
minutes after [M injection for any untoward reactions, In all pua-
tients , a thorough history amd physical examingtion including
oloscopy were done. On Diay 3, adverse experiences were noted
and if the patient worsens clinically on Day 3, a 100 myske 1M
single-dose of cefiriaxone was given. Patients who otherwise im-
proved or did not clinically deteriorate were instructed 1o follow-
up on Day 10. On Day 10, adverse experiences were agion noted
and repeat tympanometric studies were dooe. Paticnts who had
no improvement were given [0 meke/day and tympanocenlesis
was done with parents or guardians’ consent. On Dy 30, adverse
experiences were again noted and a repeat tympanometry were
done. On Day 90, a final complete history and physical examina-
tion as well as otoscopy were done. To check relapse and recur-
rences, patients were followed up on Davs 30 and 9101

Table 1: Inclusion Criteria

Inclusion Criteria

1. Patients 3 months 10 3 years with al least two of the
following:
a. & history of fever or writability ar otadzi
b. at least one of the following otoscopic lindings:

)] middle ear fluid

i) tympanic membrane discoloration

iii) bulging tympanic membrane

1¥) impaired mobility

¥) opacity other than scarring withoot perfor-

lion of tympanmic membrane
¢, abnormal tympuanmmetric showing a type B (Naty or
tvpe O curve
2. Written informed consent has been ebtained from the
parents or guardian of the child

Table 2: Exclusion Criteria

Exclusion Criteria

I. Antibiotic use within the past 14 days

2. History of acute otilis media within the past month or
chronic otilis Media

3. Presence of myringotomy fubes

4. Any serious underlying illness, concurrent infection
(pneumonia, meningitis, cellulitis)

5. Allergy to penicilling, cephalosporins, or hdocaing

6. Immunodeficiency states

Patients outcome was classified as follows:

Successful treatment was defined as resolution of AOM
symptoms and no retwrn to these symptoms within 10 days of the
initiation of ceftriaxone. Subjects who did not meel these criteria
were classified unsuccesful,

«  Successlul reatment was subdivided into:

o Non-recuarcence
Resolution ol AOM symptoms and
o recurrence of symploms within
G0 days ol infliating treatment

¢  Re-infection
Initial resolution of AOM symptoms
with recurrence in 31-90 days

*  Relapse
Initial resolution of symptoms with
recurrence o 1 1-30 davs

o lInsuccessful treatment was subdivided into:

s Failure
Persistence or recurrence of
symproms and oceurrence of new
symploms within 10 davs of
initiating trealiment

+  Complications
Appearance of a condiion signifi-
cant enowgh 10 require discantin:
Lion of the sindy protocol,

Hesults

Clincal Profile

A lolal of 14 patients were included in the shuly wilh
[:1 male wr female ratio. Children less than 17 months comprise
50% {7} of patients. The resl of the baseline charcteristics are
presemted in Table 3. Bilateral involvement was seen in 500% ol
cases. Othe 7 patients who had unilateral involvement. the rpl
car was aflected in 4. Al paticnts had previous history ol car
infection: 10 had their Girst ear infection during the Girst 2 months
of age, 2 at 3 o6 months, | at 6 w 12 months and 1 at more than
| vear of age. Rhinitis was the most commaon accompanying clim-
cal manifestation which was seen in 85% (12710 while fever and
cough were seen in TRIG (110 amd 710 (107140, respectively
Other svmploms included irritability otulgia and car pulling



Table 3: Clinical Profile of Patients with Uncomplicated
Acute Otitis Media

Characteristics MNumber
of Patients (%)
Age:
5-<12 mos. 7 {50%)
|2-<24 mos. 321%)
24-<36 mos. 2 (14%)
3-5 vis. 2{14%)
Sex:
Male 7 (50%)
Female T (50%)
Ear involvement:
Bilateral T (50%)
Unilateral ¥ (30%)
Right 4 (37%)
Left 3 (43%)
First Episode of Ear Infection (Age):
Less than 3 months 10(71%)
3 mos.-<6 mos. 2 (14%)
& mos.-<1 yr, 1 {7%)
=1 yr 1 {7%)
Smoking Exposure:
Mo smoking houschold member B{37%)
I smoking household member 4 {28%)
2 or more smoking househald membears 2 {14%)

Clinical Manifestations:

Rhinitis colds 12 (83%)
Fever 11 ({78%%)
Cough 10 {71%)
[rritability 7 (50%})
Otalgia T(50%})
Characteristics:
Ear Pulling 7 {30"4)
Otoscopic Findings:
Dhscolocation 13 (92%)
Bulzing tympanic membrane 7 {50%%)
Impaired tympanic membirane mobility 4 (29%)
Opacificd tympanic membrane 9 (64%)
Air fluid lewvel Fi21%)

Tvimpanic membrane discoloration was the moest com-
mon otoscopic finding, 13 out of 14 or 92% followed by opaci-

fied and bulging tympanic membrane in 649 (9/14) and 50% (7

14}, respectively. Impaired tympanic imembrane mobility was seen
in 29% {4/14) of patients and air Nuid level in 21% (3714), re-
spectively. Tympanometric studies were compatible with otoscopic

¥

findings except in 3 wherein type A lympanogram was noted with
discoloration on otoscopy,

Table 4: Tympanogram of Patients with Abnormal .
Otoscopic Findings

Classification of Category Mumber of Patients (%)
Type A 3 (14%)

Type B 16 (76%)
Type C 2(10%)

Microbiologic Examination

Nasopharyngeal swabs were done on all patients. £feb-
stella prewmoniae grew on 4 and 1 grew Rilebsiellu ozanae,
Acinetobacter anitratim was seen in 2 cases. Other isolates were
Prendomonas stulzerii, Prendomonas cepacia, Streplococcus
preumoniae, M. catarrhalis and H. influenzae. Two specimens
grew 2 different organisms, In 3 (21%) cultures, there were ne
significant pathogens isolated,

Table 5: Nasopharyngeal Bacterial Isolates

Organisms Isolated Mumber
Klebyiella pnewmonice
Klebriella azwnae
Acinetobacter anitraiim
Psendomoniy Copacia
Psepdanacnas stnzerii
Huacmophifus influenzae
Mewaocetlo catarehalis
Streprocencus peumoniae

N S O

Response Treatment

In those with fever, reselution occurred within three duys
therapy with a mean of 2.4 days, while abnormal otoscopic find-
ings dissappearcd uller ten days with a mean o 11 days on all
successful treatnent except for three patients with persistent Lem-
panic membrane discoloration and one with opacification which
resolved on the thirticth day. Among otoscopic findings, bulging
tympanic membrane resolved carliest. s dissappearance was
noted on Day 3 in 3 oul of 7 patients wilth a mean of 7 days,
Discoloration persisted until Day [0 in 8 owl of 13 paticnts, up Lo
30 days in 3 of the successTul cases will a mean of U3 days,

Treaoment was successiul in 12 oot of 14 {86%) paticnts
Only 2 patients were unsuccesful, One patiem developed poew
monia on the thicd day ol treatment, which required admissior
and was considered a complication. Anolher paticat had  pursis
tent Byperenic tympanic membrane with Lype B tympanometeic
findings on the 107 day of reatment (unsuccesstul). The parent:
refused 100 mpske dose of celteiaxone and further work-up. Na
sopharyngeal swub grew [, influenzae and Moraxella catarrhalis
both sensitive e cellriaxone, One patient had relapse on Day 12
of weatment, This patient had reappearance of colds and on alos
copy showed hyperemic tympanic membrane. FHe was giver

gi



100mg/kg IM ceftriaxone with resolution after 3 days. Two pa-
tients had reinfection. One patient came inon Day 35 from treal-
ment with history of 4 days fever, cough and colds. The patient
was already taking chloramphenicol when he came for follow-
up. Ceftriaxone 100mg/kg was given and he gradually improved
after 10 days. This patienl had his first ear infection when he was
less than 3 months of age. [nitial nasopharyngeal swab showed
Strepinceocus preumoniae, which was sensitive to ceftriaxone.
Another patient had reinfection on day 90 from treatiment. The
patient only had colds with discoloration of tympanic membrane
on otoscopy. The patient was exposed o his mother, who has
respiratory tract infection. Ninc oul el twelve (75%) patiznts with
successful treatment had no recurrence at all,

Table 6: Treatment Qutcome

Treatment Quicome M umnber (%)
Successful 12 (86%)
Kon-Recurrence 9 (653%)
Relapse | (%)
Reinfection 2 14%)
Linsuccessiul 2 {1d%)
Failure | {7%)
Complication | {7%)
Total = | (100%0) 14 { [00%)

Discussion

The most commot pathogen in acole otilis mediy in chal-
dren are H. inflienzae, Swreptoccocs presmonioe and Morazella
catarrhalis “* and less commonly troup A Streptoccocus ® Al-
though 35% of the middle cur fluid in otitis media are noted to be
sterile, ¥ the early treatment with antibioie provides modest ben-
eficto prevent pain and discomfon 2-7 days after presentation.
The four most common pathogens are responsive o 2 and 3+
generation cephalosporing, [n the United States, there has been

"an increasing number of penicillin-resistant strains of S.
preumoniae as high us 59% 7. In Asian countries like Korea as
high as 60-80% penecillin-resistant Streploccocns preimviioe
is being reported. Qur kocal dala as seen in the 1997 Antimicro-
bia) Resistance Surveillance Data showed penicillin-résistance of
6-1594",

The standard wrealment Tor Acute Otitis Media is u 1en-
day course of amoxicillin. However, an increuse in failure rate
and recurrence may be expected due o problems with compli-
ance and resistance. Thus, several treatment options are being
investigated such as a S-day Ireutment with second generation
cephalosporing ¥ and 3-duy Axithrunipein ™ . Other oral medica-
tions however, may also present with the problem of acceplance
and tolerability, which will significantly affect the compliance
especially for pediatric patients. (ther problems with adwverse
effects such as zastritis and diarrhea may be exhibited with usc ol
Amoxicillin and macrolides, Cefriuxone single [V dose will elimi-
nate all these problems. In a study by Bavchner, it was shown that
all parents who were included in the study prelerred single-dose
IM therapy for AOM Lo standard 10-day oral therapy' .

Qur study showed  Lhat celtriaxone S0 mgfky M was
86% successful in the reatment of acute otilis media. The result

25

was similar to the study done by Green comparing ceftriaxone 50
mgke IM single dose with a 10-day amoxicillin with 91% suc-
cess rate' and a study by Barnett comparing it with 10-day
cotrimoxazole showed a 92.5% success rate "%,

The patient who developed pneumonia on the thicd day
of treatment could have been developing pneumonia at the time
of inclusion. The overt signs of pneumonia such as rales and tuc-
hypnea were not present at the time of admission to the study in
the palient. The other patient with persistently abnormal otoscopic
and tympanometric findings on Day 10 of treatment who grew A,
catarrfialis and H. influenzae on nasopbanmgeal culture were
both sensitive to ceftriaxone. A trial of 100 mg'kg could have
sonfirmed the need for a high dose in some cases, However, the
parents refused a second injection in this case. An MIC of the
organism had it been done could show the cause of the failed
treatment.

Two patients bad reintection, the frsl patient was a 7
month old male who had his first episode of ear infection when
he was less than 3 months and was breastfeeding until one month
ptior to this episode of AOM. These faclors could have predis-
posed this child to the reinfection. The second patient wheo had
reinfection was a 2-yvear-9-month-old female who already had her
first episode at >1 year with oo history of exposure to any pollus-
ant. He was exposed to his mother with a respiratory tract infec-
tion.

The disadvantages of cefirisxone included pain at the
injection site and Lhe initial cost of the treatment'. However, if
high compliance, high success rate and low morbidity are consid-
ered, it will eventually result in lower costs and better quality of
life 2.

The nasopharyngeal swab cullures were 1ol consisient
with the usual pathogens that we expect. Most of our cultures
arew Kichsiella sp., Acinetobacter anitralum, and  Psendomo-
was. This study may be due to some possible contamination or
the appearance of hospital flora among other patients that are
usually hospiral colonizers. Tdeally, atympanocenicsis wiould have
been done in this sludy. s invasiveness and the dificulty in ab-
laining consent since this hias not been 1 common practice have
prevemted the perlormance of this procedure.

Conclusion

A single 30 mg kg (M dese for the treatiment of Uncomplicated
Acute Olitis Media in pediatric patients was effective and did not
show any significant adverse effects. Comparative clinieal trials
withother Standard antimicrobials For otitis media can be safcly
done in future studics,
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