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RESULTS

From the outpatient c¢linic of the E.N.T. department
in Benha Faculty of Medicine, three hundred children
(0-12 years) of varying age and sex, with a diagnosis
of acute otitis media, were chosen to be the subject
of this study. Patients who received antibiotics-within
the previous week of their visiﬁ or who had had an
episode of otitis media during the previous month,

were excluded from the study.

Bacteriological study of the middle ear fluid of these

children, searching for B. catarrhalis, was done.

Also serological examination for antibodies (agglu-

tinins) to B. catarrhalis was done both in the acute

and convalescent stage of the disease. The results
of the serological study were correlated with the

results of isolation of B. catarrhalis as an evidence

for 1its pathogenic role in such cases. Furthermore,

all the isolated strains of B. catarrhalis were tested

for beta-lactamase production and for their in vitro
susceptibility to selected antimicrobial agents using
both the disc diffusion method and broth tube dilution

method.
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TABLE 4.1 shows age and sex of all the 300 children

with AOM in the study.

- The ages of the 300 children included in this study

varied from 3 months to 12 years:

* 41 children {13.7%) were below one year of age.

* 87 children (29%}) were between the age of one

and two years.

* 39 children (13%) were between the age of two

and three years.

* 36 children (12%) were hetween the age of three

and four years.

* 34 children (11.3%) were between the age of

four and five years.

* 15 children (5%) were between the age of five

and six years.

* 18 children (6%) were between the age of six

and seven years.

* 12 children (4%) were between the age of seven

and eight years.
* 18 children (6%) were between the age of eight

and twelve years.

- As regards sex, 162 of children (54%) were males while

138 were females (46%).
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Table 4.1:

Age and sex of all 300 children with acute otitis media
in the study.

AGE SEX
Female Male

Groups gumher %

oL cases No. % No. 3
0-12 m, a1 13.7% | 19 | 46.33]| 22 | 53.6%
{0-1 y )
13-24 m 87 29% 42 48.33 | 45 51.7%
(1-2 y)
25-36 m 39 13% 17 43.6% | 22 56.5%
(223 y)
37-48 m 36 12% 16 44.5%3 | 20 55.5%
(3-4 y)
49-60 m 34 11.3% 15 40.1% ] 19 55.9%
(4-5 y)
61-72 m 15 5% 6 10% 9 60%
(5-6 y)
73-84 m 18 6% 9 50% 9 50%
(6-7 v)
85-96 m 12 4% 6 50% 6 50%
(7-8 vy)
97-144 m 18 6% 8 44.5% | 10 55.5%
(8-12 y)
TOTAL 300 100% 138 46% 162 54%

* m = month.

*
g
]

years
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TABLE 4.2 shows other data for all 300 children with

AOM in the study.

Unilateral AOM was recorded in 246 cases {82%) while

a bilateral disease was recorded in 54 cases (18%).

Of all the cases 75 patients (25%) had one or more
previous attack(s) of AOM. The rest of patients had

never had AOM before.

History of a preceding or associated disease(s) was
reported in 255 cases (85%) while no history of a
preceding or associated disease{s) was reported in

45 cases (15%).

Perforated ear drum was recorded in 279 cases (93%),

while myringotomy was done for 21 patients (7%) only.

[

Mild otalgia was reported in 17 cases (5.7%), moderate
otalgia was reported in 137 cases (45.6%), while severe

pain was reported in 146 cases (48.7%).

Fever ¢ 38°C was recorded in 147 cases (49%), while

fever > 38°C was recorded in 159 cases (51%).

Positive bacterial culture was recorded in 240 cases

(80%), while no growth was recorded in 60 cases (20%}.
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Table 4.2:

Other data for all 300 children with acute otitis media
in the study.

No.
D o
ata of patients b
* Unilateral aoMm™ 246 82%
* Bilateral AOM 54 ~18%
* Previous attack(s) of AOM 75 25%
* History of preceding or
associated disease(s):

. +ve history : 255 85%

. =-ve history 45 15%
* Ear drum:

. Perforated 279 93%

. Myringotomy 21 7%
* Otalgia:

. Miid 17 5.7%

. Moderate 137 45.6%

. Severe 146 48.7%
* Temperature:

. £ 38°C 147 49%

. > 38°C 153 51%
* Bacteriological finding:

. Positive cultures 240 80%

. No growth 60 20%

* AOM : acute otitis media.
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TABLE 4.3 and TABLE 4.4 show bacteriological finding

in middle ear discharge obtained from 300 children

with AOM in the study.

* &

k%

**

&k %

* %

LA

* %k

*

*%

Streptococcus pyogenes was found in 22%

patients.

Staphylococcus aureus was found 1in 17%

patients.

Streptococcus pneumoniae was found in 13%

patients.

Haemophilus influenzae was found in 6%

patients.

Branhamella catarrhalis was found in 6%

patients.

Staphylococcus epidermidis was found in

of patients.

Diphtheroid was found in 4% of patients.

Gram negative bacilli were found in 17%
patients:

. Proteus species in 5.7%.
. B. coli in 4.3%.

. Pseudomonas aeruginosa in 4%.

. Klebsiella in 3%.

No growth was found in 20% of patients.

of

of

of

of

of

4%

of
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Bcteriological finding in middle ear discharge obtained from 300
children with acute otitis media in the study.
No.of patients = No.of cultures
ORGANISM Pure Mixed Total ;agfezt:
culture culture

Strept. pyogenes 54 12 (g)* 66 22%
Staph. aureus 41 10 (Q)* 51 17%
Strept. pneumoniae 30 9 (g)* 39 13%
Haemophiius influenzae 14 4 (g)* 18 6%
Branhamella catarrhalis 12 6 (g)* 18 6%
Staph. epidermidis 8 4 12 4%
Diphtheroid 3 9 12 4%
Gram negative bacilli:

. Proteus 17 - 17 5.7%

. E. coli 13 - 13 4,3%

. Pseudomonas 12 - 12 4%

« Klebsiella 9 - 9 3%
Total number of 240 (£)"| sos(£)”
positive cultures
No growth - - 60 20%

* Total in study 300 (;)* 100%(2)*




{a)

(b)

(c)

(d)

{e)

(£)
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Strept. pyogenes was found in mixed culture with:

- Staph. aureus in 4 cases.
« Branhamella catarrhalis in 2 cases.
. Staph.epidermidis in 3 cases.

. Diphtheroid in 3 cases.

Staph. aureus was found in mixed culture with:

. Strept. pyogenes in 4 cases.
. Branhamella catarrhalis in 2 cases.
. Staph. epidermidis in one case.

. Diphtheroid in 3 cases.

Strept. pneumoniae wag found in mixed culture with:

. Haemophilus influenzae in 4 cases.
. Branhamella catarrhalis in 2 cases.

. Diphtheroid in 3 cases.

Haemophilus influenzae was found in mixed culture with:

. Strep. pneumoniae in 4 cases.

Branhamella catarrhalis was found in mixed culture
with:

. Strept. pyogenes in 2 cases.

. Staph. aureus in 2 cases.

. Strept. pneumcniae in 2 cases.
This number is 1less than the sum of the preceding
totals because there were 27 patients with more than

one organism in their middle ear fluid cultures.
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I. RESULTS OF ISOLATION OF BRANHAMELLA CATARRHALIS FROM

MIDDLE EAR PLUID SAMPLES:

Eighteen (18) strains of B. catarrhalis were isolated

from middle ear fluid samples of 300 children with
AOM (6%). Twelve (12} strains were isolated in pure
cultures, while 6 strains were isolated in imixed

cultures with: Strept. pyogenes, Staph. aureus and

Strept. pneumoniae in 2 cases each (Table 4.3, Table

4.4 and Table 4.5).

All isolated strains of B. catarrhalis were identified

according to the criteria of identification stated
by Doern & Morse (1980). Plate {(l) shows a microscopic

film of B. catarrhalis in culture stained by Gram'

stain. Plate (2) and (3) show colonies of B. catarrhalis

on a plate of a blood agar after 24 hours and 48 hours

incubation respectively.
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Plate (1):

Microscopic picture of B. catarrhalis in culture.

stain showing Gram-negative diplococci.

Gram'




Plate (2): ~
Colonies of B. catarrhalis on a blood agar plate after

24 hours incubation.

Plate (3):
Colonies of B. catarrhalis on a blood agar plate after

48 hours incubation.
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TABLE 4.6 shows the frequency of isolation of B. catarr-

halis from middle ear fluid of the 18 children with
AOM in relation to age.

The majority of B. catarrhalis strains were isolated

from children below 5 years old. In older children,

AOM with B. catarrhalis seemed to be rarer.

TABLE 4.7 shows the frequency of isolation of B. catarr-

halis from middle ear fluid of the 18 children with
AOM in relation to sex.

Eight strains were isolated from femalé patients
(44.4%), while 10 strains were isolated from male

patients (55.6%).

TABLE 4.8 shows other data for the 18 children with

AOM from whom B. catarrhalis was isolated:

— All cases (100%) were unilaterally affected.

- Of all the cases 6 patients (33.3%) rad one or
more previous attack(s) of AOM. The rest of

patients had never had AOM before.

- History of a preceding or associated disease(s)
was reported in 100% of cases. The incidence
of such disease(s) was illustrated in Table

4.9.

- Perforated ear drum was recorded in 16 patients

(88.9%), while myringotomy was done for 2 patients
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(11.1%). One of them had a cleft palate and
a common cold attack, while the other had adenoid
and also a common cold attack with a history

of four previous attacks of AOM (Table 4.5).

Ear discharge was mucopurulent and whitish
in 14 cases (77.8%). In the rest 4 cases (22.2%),
the discharge was mucopurulent and yellowish.

In such 4 cases, B. catarrhalis was isolated

in mixed culture with strept. pyogenes in 2

cases and staph. aureus in the other 2 cases

(Table 4.5).

Mild otalgia was reported in 7 cases (38.9%),
moderate otalgia was reported in 11 cases
(61.1%), while severe otalgia was not reported

in any case.

Fever ¢ 38°C was recorded in all the 18 cases
(100%). None of the patients had fever above

38°C.

B. catarrhalis was isolated in pure culture

in 12 patients (66.7%), while it was isolated

in mixed culture in 6 patients (33.3%).
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Table 4.6:

Isolation of Branhamella catarrhalis from middle ear fluid
of the 18 children with acute otitis media in relation
to age.

Age No. of B. catarrhalis isolates
(in years) Pure Mixed Total 3
0-1vy 2 - 2 11%
1-2 y 3 1 4 22.2%
2-3 y 3 1 4 22.2%
3-4 y 3 - 3 16.7%
4-5 y 1 2 3 16.7%
5-6 y - 1 1 5.6%
6-7 y - 1 1 5.6%
7-8 y - - - -
8-12 ¥y - - - -
TOTAL 12 6 18 100%
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Table 4.7:

Isolation of Branhamella catarrhalis from middle ear fluid

of the 18 children with acute otitis media in relation
to sex.

‘ No. of In Female In Male
. Age B. catarrhalis
(in years) isolates No. % No. %
o-1y 2 1 50% 1 . 50%
1-2 vy 4 2 50% 2 50%
2.3y 1 2 508 2 50%
3-4 y 3 1 33.3% 2 66.7%
4-5 y 3 2 66.7% 1 33.3%
5-6 y 1 - - 1 100%
6-7 y 1 - - 1 100%
7-8 y - - - - -
8-12 y - - - - -
TOTAL 18 8 44.4% 10 55.6%
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Table 4.8:

Other data for the 18 children with acute otitis media
from whom Branhamella catarrhalis was isolated.

No. of
Data patients ¥
* Unilateral ACM 18 100%
* Bilateral AOM - 0%
* Previous attack(s) 6 33.3%
* History of preceding or.
associated disease(s):
. +ve history 18 100%
. =ve history - 0%
* Ear drum:
. Perforated 16 88.9%
. Myringotomy 2 11.1%
* BEar discharge:
. Mucopurulent-whitish 14 77.8%
. Mucopurulent-yellowish 4 22.2%
* Otalgia:
. Mild ' 7 38.9%
. Moderate 11 61.1%
. Severe - 0%
* Temperature:
. < 38°C 18 100%
. > 38°C - 0%
* Bacteriological finding:
. Pure culture 12 66.7%
. Mixed culture 6 33.3%
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Table 4.9:

Incidence of preceding or associated disease(s) in the
18 children with acute otitis media from whom Branhamella
catarrhalis was isolated.

Disease(s) p:ziezis $
* Chest infection only 5 27.8%
* Pharyngitis only 2 11%
*-Chest infection + pharyngitis 2 11%
* Common cold only 5 25.8%
* Common cold + adenoid 2 11%
* Common cold + sihusitis 1 5.6%
* Common cold + cleft palate 1 5.6%

TOTAL 18 100%
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TABLE 4.10 and PIGURE 4.1 show seasonal isolation

of B. catarrhalis strains from 18 children with AOM

in the study.

The majority of B, catarrhalis strains were isolated

during the winter months (10 strains : 55.6%). The
rate of isolation declined during spring (2 strains
only : 11.1%). No isolates was obtained during s.ummer.
During autumn the rate of isolation rised again (6
strains : 33.3%). From the 10 strains isolated during
winter, 7 were beta-lactamase - positive and 3 were
beta-lactamase - negative. From the 2 strains isolated
during spring, one was beta-lactamase -positive and
the other one was beta-lactamase -negative. From the
6 strains isolated in autumn, 3 were beta-lactamase

positive and 3 were beta-lactamase-negative.
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Table 4.10:

Seasonal isolation of Branhamella catarrhalis strains
from 18 children with acute otitis media in the study.

No. of B. catarrhalis isolates
Season Beta Beta 3

lactamase lactamase Total

+ve -ve
Summer - - - 0
Autumn 3 3 6 33.3%
Winter ) 7 3 10 55.6%
Spring 1 1 2 11.1%
— =T
TOTAL 11 7 18 100%
N.B.:

* Summer June, July and August.

*  Autumn September, October and November.

* Winter December, January and February.

* Spring March, April and May.




Fig. 4.1:
Seasonal

children with acute otitis media in the study.

No. of B. catarrhalis isolates
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n
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'N.B.

isolation
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of Brahmamella catarrhalis strains from 18

_ [[] Beta-lactamase -ve
T ] Beta-lactamase +ve
iiJ ]
| 5 on }
3 £ z
. = -
- £~ & A
* Winter December, Jahuary and February.
* Spring March, April and May.
* Summer June, July and August.
* Aytumn September, October and November.
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II. RESULTS OF SEROLOGICAL _EXAMINATION FOR ANTIBODIES

(AGGLUTININS) TO BRANAAMELLA CATARRHALIS IN SERUM:

TABLE 4.11 and FIGURE 4.2 give the titers of antibodies

(agglutinins) to B. catarrhalis in the acute and

convalescent- phase sera of the main study group (14
children with AOM from whose middle ear fluid, B.

catarrhalis had been isolated either alone "“in 10

children" or with other pathogen "in 4 children").

** Reciprocal titers up to 160 were recorded in

the acute-phase sera.

** In 2 children younger than one year (10 and

11 months o©ld), antibodies +to B. catarrhalis

were undetectable in the acute-phase sera but
reached reciprocal titers of 40 and 20 in the

covalescent-phase sera respectively.

** In older children (21 to 83 months o©ld), the

antibodies to B. catarrhalis were detected

in the - acute- phase sera. An increase in the
titer between the acute and convlescent -phase
sera was observed in the 10 children from whose

middle ear fluid, B. catarrhalis was isolated

in pure culture, while no change in the titer
was observed in the 4 children from whom B.

catrrhalis was isolated together with other
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pathogen (with Staph. aureus in 2 cases, Strept.

pyogenes in one case and with Strept. pneumoniae

in one case).

TABLE 4.12 and FIGURE 4.3 give the titers of antibodies

(agglutinins) to B. catarrhalis in the acute-phase

and convalescent-phase sera of the control group (14
children with AOM, with matched age and sex as the
main study group, and from whose middle ear fluid,

bacteria other than B. catarrhalis were isolated).

** Antibodies +to B. catarrhalis were recorded

in 9 of these 14 children and more often in
older children (36 months up to 83 months old).
There were, however, no changes in the antiboedy
titer between the acute and convalescent-phase
sera, and the overall levels were lower (all
reciprocals £ 90) than in the children who
had otitis media and from whose middle ear

fluid B. catarrhalis was isolated.

**%* Antibodies to B. catarrhalis were undetectable

both in the acute and convalescent -phase sera
in 5 children of the control group and this
was more often in the young children (< 36

months old).




Table 4.11:
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Titres of antibodies (agglutinins) to Branhamella catarrhalis in the acute

Phase and convalescent-phase sera of the main study group -(Group 1).

Data of the main study group

Branhamella
antibody titer

No. ﬁﬁf Bacteriological findings in in acute |in conv.
month middle ear discharge phase phase
1 10m F Pure : B. catarrhalis - 40
2 1t m M Pure : B. catarrhalis - 20
3 21 m M [Pure : B. catarrhalis 20 80
4 24 m F Pure : B. catarrhalis 40 80
5 28 m F Pure : B. catarrhalis 40 160
6 30m M Pure : B. catarrhalis 40 80
7 36 m Mixed: B. catarrhalis + S. pyogenes 20 20
8 38 m Pure : B. catarrhalis 80 160
9 40 m Pure : B. catarrhalis 80 150
10 48 m Pure : B. catarrhalis 160 640
11 49 m Mixed: B. catarrhalis + Staph. aureus 40 490
12 56 m Pure : B. catarrhalis 20 320
13 60 m Mixed: B. catarrhalis + Staph. aureus 40 49
14 83 m Mixed: B. catarrhalis + pneumococci 80 80

*  conv.

convalescent
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Fig. 4.2:

Titers of antibodies (agglutinins) to Branhamella catarrhalis in the
acute-phase and convalescent-phase sera of the main study group {Group 1).

[J Titer in acute-phase.

B Titer in convalescent-phase
Antibody titer

- 640

320 -

160

80 —

20
10 -

38 40 48 49 55 60 83

Age in
months




Table 4.12:
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Titers of antibodies (agglutinins) to Branhamella catarrhalis in the acute
Phase and convalescent-phase sera of the control group (Group 2).

Data of the control group

Branhamella
antibody titer

No. ﬁgf Sex Bactgrio]ogical findings in in acute | in conv.
month middle ear discharge phase phase

1 10 m F Pure : Strept. pyogenes - -

2 {1m M {Pure : Y. influenzae - -

3 |2im | M [Pure : 6. -ve bacilli (E. coli) 10 10
1 24 m | F Pure : Staph. aureus - -

5 28 m F Pure : Strept. pyogenes 10 10

6 30 m M Pure : Strept. pneumoniae - -

7 36 m M Pure : Strept. pneumoniae 20 20

8 38 m M Pure : H. influenzae 20 20

D 40 m F Pure : Staph. aureus - -
10 43 m M Pure : Strept. pneumoniae 40 40
1 49 m M Pure : Staph. aures 20 20
12 56 m F Pure : Strept. pyogenes 29 20
13 | 60 m F Pure : Strept. pneumoniae 80 30
14 | 83 m M Pure : Staph. aureus 40 40

* conv. = convalescent
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Fig. 4.3:
Titers of antibodies (agglutinins) to Branhamella catarrhalis in the
acute-phase and convalescent-phase sera of the control group (Group 2).

[ Titer in acute-phase.

Antibody M Titer in convalescent-phase.
titer

640 _

320 —

160 —

80

20 -

10
x X ﬂ; ¥x (@ xx

T r—1
10 11 21 24 28 30

Age in
months
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III. RESULTS OF ANTIBIOTIC SUSCEPTIBILITY OF THE ISOLATED

STRAINS OF BRANHAMELLA CATARRHALIS:

TABLE 4.13 shows the results of beta-lactamase testing

of the 18 B. catarrhalis strains isolated from 300

children with AOM in the study.
Qut of the 18 isolates, 11 strains (61.1%) were beta
lactamase-positive, while the other 7 strains (38.9%)

were beta-lactamase-negative.

* TABLE 4.14 shows the results of the in vitro antibiotic

susceptibility testing (Disc diffusion method) of

the 18 B. catarrhalis strains isolated from 300 children

with AOM in the study.

* Eight strains were resistant to penicillin
G, while 6 strains were susceptible and 4 strains

showed intermediate sensitivity.

* Five strains were resistant to ampicillin,
while 9 strains were susceptible and 4 strains

showed intermediate sensitivity.

* Nine strains were resistant to amoxicillin,
while 7 strains were susceptible and 2 strains

showed intermediate sensitivity.

* Nearly allB.catarrhalis strains were susceptible

to amoxicillin-clavulanate, erythromycin, TMP-

SMX, cephradine and cefotaxime.
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TABLE 4.15 shows the relation between beta-lactamase

production by the isolated strains of B. catarrhalis

and the sensitivity to the antimicrobial agents included

in the study.

* All strains which do not produce beta-lactamase
(7 strains) were susceptible to all the anti-
microbial agents included in the study. The
only exception was one strain (strain No. 6)
which showed intermediate sensitivity to

penicillin G.

* All strains which produce beta-lactamase (11
strains) were more or less resistant to peni-
cillin G, ampicillin and amoxicillin. Out of
these 11 beta-lactamase positive strains:

- EBight strains were resistant to penicillin
G, while 3 strains (strains No. 4, 8 & 14)

showed intermediate sensitivity.

- Five strains were resistant to ampicillin,
4 strains (strains No. 4, 8, 11 & 14) showed
intermediate sensitivity, while 2 strains

{strains No. 2 & 15) were susceptible.

- Nine strains were resistant to amoxicillin,
while 2 strains (strains No. 4 & 14) showed

intermediate sensitivity.
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Conversely, nearly all strains which produce

beta-lactamase (11 strains) were susceptible
to amoxicillin-clavulanate, erythromycin,
cefotaxime, cephradine and TMP-S4X. Out of

these 11 .beta-lactamase-positive strains:

Only one strain (strain No. 10) showed inter-
mediate sensitivity to amoxicillin - clavulanate,

while the others were susceptible.

Only one strain (strain No. 7) showed inter-
mediate sensitivity to erythromycin, while

the others were susceptible.

Only one strain (strain No. 13) showvad inter-
mediate sensitivity to cefotaxime, while the

others were susceptible.

Only 2 strains (strains No. 1 & 13) showed
intermediate sensitivity to cephradine, while

the others were susceptible.

Only 3 strains (strains No. 7, 13 & 17) showed

intermediate semnsitivity to  TMP-SMX, while

the others were susceptible.
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Table 4.13:

Results of beta-lactamase testing of the 18 Branhamella
catarrhalis strains isolated from 300 children with AOM
in the study.

Ho. of Beta-lactamase
Branhamella
catarrhalis +ve -ve
strains
i +ve
2 +ve
3 -ve
4 +ve
5 -ve
6 -ve
7 +ve
8 +ve
9 -ve
10 +ve
11 +ve
12 -ve
13 +ve
14 +ve
15 +ve
16 -ve
17 +ve
18 -ve
Total . 18 11 7
% 100% 61.1%| 38.9%

N.B.:
Beta-lactamase was detected by the nitrocefin test using

beta-lactamase BR66 identification sticks (Oxoid).
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Table 4.14:

Results of the in vitro antibiotic susceptibility testing
(Disc diffusion method) of 18 Branhamella catarrhalis

strains isolated from 300 children with acute otitis
media in the study.

Isolated Strains

Antimicrobial agents - Total
] * &

R I S .
Penicillin G 8 4 S 18
Ampicillin 5 4 9 18
Amoxicillin 9 2 7 18
Amoxicillin-clavulanate - 1 17 18
Erythromycin - 1 17 18
TMP-SMX - 3 15 18
Cephradine - 2 16 18
Cefotaxime - 1 17 - 18

* R = Resistant.
* T = Intermediate.
* S8 = Susceptible.

* TMP-SMX = Trimethoprim-Sulphamethoxazol.
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TABLE 4.16 and TABLE 4.17 show the MICs and MBCs,

respectively, for the 7 beta-lactamase-negative isolates

of B. catarrhalis after 24 hours incubation, while

TABLE 4.18 lists the values of MICs and MBCs of each

antimicrobial agent for each strain of such 7 isolates
after 24 hours incubation. The geometric mean MICs

and MBCs are also shown.

** A narrow range of MICs (g 8-fold difference)
was observed with all antimicrobial agents
tested. Based on MIC susceptibility correlates
derived from achievable serum concentrations,
all the 7 beta-lactamase ~negative strains of

B. catarrhalis were susceptible to¢ each of

the antimicrobial agent tested.

** The MBCs of the strains were generally equal

to or two-fold higher than the MICs.
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TABLE 4.19 and TABLE 4.20 show the MICs and MBCs,

respectively, for the 7 beta-lactamase negative isolates

of B. catarrhalis after 24 and 48 hours incubation,

while TABLE 4.21 1lists the values of MICs and MBCs

of each antimicrobial agent for each strain of such

7 isolates after 24 and 48 hours incubation.

** There was an increase of one dilution in the
MIC as well as the MBC of each antimicrobial
agent for 2 strains only, while 5 strains had

the same values unchanged.
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Table 4.21 :

Minimal inhibitory concentrations and mininal bacteriocidal concentrations
of antinicrobial agents for the 7 beta - lactamase - ve isolates of
Branbanella catarrhalis after 24 and 48 hours incubation.

|
|

Beta ~ lactamase - ve Strain|Strain|Strain|Strain|Strain|Strain Btruinlﬁnonntrie
Branhamel la No. | MNou. | Mo. | Mo. | Mo. | Mo. | No. | wean '
catarrhalis Strains 3 3 é 9 12 16 18 NICaNBC
mi_
24H) 9.39 | 0.39 | 1.36 | (9.2)] 9.39 |(R.39)| 0.39 0.54
MIC (mg/L) [---]-cce-cfeovcsna]encccafaarcnefanccan]acuanafmamaiaflancnacnns
48H] 9.39 |9.39 1.36 |(@.39)| 9.39 [(0.78)] 0.39 a.6

Penicillin @
MBC (mg/L) |--=fe--ces|eccnac]ucuanalacccaa]acccca]ocmanalaacnacflucaanaees

48H] 0.78 | 9.78 | 1.36 1{0.78)] 9.78 [(B.78)| .78 || 8.9
244(9.02)| 8.02 | 0.1 | 0.82 ((9.82)| 0.92 | 0.82 | 0.04
NIC (mg/L) |---[--2--<|-wiea].s R Wit e legubll Piiegitein ) gt | [ il

fnpicillin 2 .
L 7 AR [ Bl Pyt Bt el By Bt P e R CrIeEE

LT V) B Y eyl I et (el Bttt (et et (it} [ty S

Anoxieillin 240] 9.2 [(0.0) | 0.1 | 9.2 | 0.1 (0.2 | 0.1 | 9.14
MBC (wg/L) |=--|--oeea]omovee]emina]omta it faia Tt ] T
ol w2 o | 0| e e lan i) el
1 1
24H| 0.8 | 0.05 | 0,92 |(9.92)] 0.05 | 8.85 |(9.5)] 9.93
o TR0 72 B R Pt PRttt Piiutolopeil et Wiubeiugulll Ploetebutetl Debuietut]| it
Amaxioillin- asn| .02 | 0.05 | 0.e2 [co.a%| aces ] 0nes ey | eles
clavulanate 204] 0.05 | 9.1 | 0.88 [(O.) | 9.3 | 9.1 [<0.00)| 0.9
MBC (mg/Ly |v--|--o---|--oaaof-cioso oot it Tt
aoh) 0.0 | 0.1 | mes la | ez e feay | eut
_l_"
2| 0.39 | 0.78 |(0.78) | 8.39 | .39 | .39 [(0.70)[ 9.36
(R 1 P B T et Pttt utelosd) it Pitugsi 8 (el Dbt Ffheteiet BN
s8] 9,39 | 9.78 |c1.967| 9.39 | 9.39 | 0.39 [¢1 562 [ o078
Ergthromycin

MBC Cwg/L) [=--|-soeeefoetoanfontens | iioon il iolio L LSS

244{ 3.13 | 3.13 | 1.56 |€1.36)| 3.13 | 1.56 |(1.56) 1.2

"lc (“!'/Il) R L I R IR I e T T T I I T YOS | e ——
" - 5 H} 3.13 | 3.13 | 1.96 |(3.13)} 3.13 | 1.56 [€(3.13) 2.7
24| 3.13 | 6.23 | 3.13 |(1.36)] 6.23 | 3.13 |(1.96) 3.5
m ("g-/l‘) I e T T T L T L YY) E VN | P
48H| 3.13 | 6.25 | 3.13 |(3.13)] 6.25 | 3.13 |€3.1D) 4
L e
24M[(Q.78)| 9.78 | 3.13 | 1.56 |{@.78)) 1.56 }@.78 1.3
MIC {mgrL) |=vofevemmn]|ommmmn]aacaeafaloancino Lot L 22
. 48H[(1.56)| @.78 | 3.13 | 1.56 [(1.56)| 1.56 |9.7B 1.6
Cephradine
244((1.96>1 1.56 | 3.13 | 1.56 |(1.96)| 3.13 [1.56 ]
m (ng-/!‘) D I B L L L T T N 7 ™ ey prepupuisty QRnuEpuyy | PEyspupmpuyuympn
48K ((3.13)} 1.56 | 3.13 | 1.56 |(2.13)| 3.13 [1.56 2.4
| R |
244 9.1 |€@.1) |(9.1) | .78 | 8.1 0.78 | 8.1 2.3
MIC (mg/L) [==-=|--==mc]amcieafmcaan]vocvon]smsiun]aacamn] cacaaafl--- 2200
48| 9.1 |(9.2) [(0.2) | 0.79 | 0.1 0.78 | 8.1 8.32
Cefotaxine

2 .
MBC (wg/L) [==-i--oeeefsetocnleatucaanonnfoslonfostonnfulonoanlon..,

N.B Ualues in parentheses are those for strains which show & change in the
24 & 48 hours ch‘l MNBC

* NIC = Mininal inhibitory concentration .
# NBC = Minimal bacteriocidal concentration .
* TNP - SMX = Trinethoprin ~ Sulphamethoxazol .
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TABLE 4.22 and TABLE 4.23 show the MICs and MBCs,

respectively, for the 11 Dbeta-lactamase - positive

isolates of B. catarrhalis after 24 hours incubation,

while TABLE 4.24 1lists the values of MICs and MBCs

of each antimicrobial agent for each strain of such
11 isolates after 24 hours incubation. The geometric

mean MICs and MB(Cs are also shown.

** A reasonably narrow range of MICs (£ 8-fold
difference) was observed with amoxicillin-
clavulanate, erythromycin, cefotaxime, cephradine
and TMP-SMX. A wider variation was observed
with penicillin G (32-fold difference),
ampicillin (62-fold difference) and amoxicillin

(32~fold difference).

** Based on MIC susceptibility correlates derived
from achievable serum concentration, nearly
all the 11 Dbeta-lactamase positive strains

of B. catarrhalis were resistent to penicillin

G, ampicillin and amoxicillin. The only
exceptions were: one strain (strain No. 14)
which was susceptible to penicillin G (MIC:
1.56 mg/L) and 2 strains (strains No. 2 &
15) which were susceptible to ampicillin (MIC

: 0.2 mg/L). On the other hand, all the 11
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beta-lactamase -positive strains were susceptible
to amoxicillin -~ clavulanate, erythromycin,
cefotaxime, cephradine and TMP-SMX.

The MBCs of the strains were generally equal

to, two -fold or sometimes four —~fold higher

than the MICs.
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TABLE 4.25 and TABLE 4 .26 show the MICs and MBCs,

respectively, for the 11 beta-lactamase positive

isolates of B. catarrhalis after 24 and 48 hours

incubation, while TABLE 4.27 lists the values of MICs

and MBCs of each antimicrobial agent for each strain

of such 11l isolates after 24 and'48 hours incubation.

** There was an increase of one dilution .either
in the MIC only or in the MIC as well as the
MBC of each antimicrobial agent for 4 strains
only, while 7 strains had the same values

unchanged.

TABLE 4.28 shows a comparison of geometric mean MICs

of wvarious antimicrobial agents for beta-lactamase

negative and positive isclates of B. catarrhalis after

24 and 4% hours incubation.

TABLE 4.29 shows a comparison of geometric mean MBCs
of various antimicrobial agents for beta-lactamase

negative and positive isolates of B. catarrhalis after

24 and 48 hours incubation.
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Minimal inhibitory concentrations and minimal bacteriocidal concentrations
of antinicrobial agents for the 11 beta - lactanass + ve isolates of

————
e ——————— . —

Beta - lactamase + ve[StrainiStrain|Strain|§train Strain|Strain!Strain|Strain|Strain|Strain|Strain Geane t-

Branhanella No. | Moo | Moo | Moo | Moo Moo | Mo | Moo | Moo | Mo. | Mo. [ wiiS
catarrhalis Strains 1 2 4 7 18 |1 | 1| 19| 10| 50 17 Inrcamse

HIC |2aH| 23 6.23 (3.43) E:?_ (!.l!) 59 (6.25) 12.5 1.56 [(6.25) 6.25 12

(ng/L) [48H] 23 6.23 [(6.25)| 12.5 |¢6.2%)| 5@ |€12.3)] 12.5 | 1.56 |¢12.9)] 6.23 14

s MBC |24H| 25 12.3 ](6.29) |90 6.2%)| 50 (12.9 35__ 3.13 23 [ 12.5 | 20.7

(ng/L) [48H] 25 | 12.5 [€12.5)] 5@ [c12.%)] 5@ [¢z%) 23 | 3.13 | 25 | 12.5 23
M R
NIC |24H)(12.5)] @.2 {3.13 | 6.25 |(3.13)[(12.5))(3.13)( 6.25 | 3.13 2.2 | 6.25 3

(ng/L) | 4BH (2% 8.2 [3.13 | 6.25 [€6.29)[(2%) [¢6.23)] 6.25 | 3.13 | 8.2 | 6.25
MBC [24K[(12.%)] 8.39 [6.23 23 [€6.2%)| 23 143.13)) 12.5 { 6.25 | 0.39 | 12.5 10

we/Ly e8hlc25) | 0,39 (6,257 "2 ciam| a5 | deans | 1ais | enas | e | 1as nL
I
MC 1241 25\ (12,5))(1.36)| 12,3 16,23 | 90_|(6.29)] 6,23, |CO.I0)| 6.5 | 6od [ 12.8

(ng/L} |48H} 25 (2% [(3.13)| 12.5 { 6.25 | 38 [c12.%)] 6.25 [¢6.25) 6.23 | 6.23 14.3
MEC |24H] 23 a3 6.25 | 12.5 | 12.5 [ %9 [c12.9)( 12.5 [¢6.25)] 12.3 a3 18

N e O T T BT O T T P B o o o
T S I Y E T B e I I O e P e
clavulanate| MBC |244((0.39)| 9.2 [1.56 €0,39)| 1.56 | 9.78 | 9.39 | 9.2 2.78 | 0.39 [8.70 p.68
| {ng/L) |4BH[(9.78) | 0.2 |1.56 (9.78)[ 1.56 | 0.78 | 9.39 | 9.2 0.78 | 8.29 |0.78 8.73
B L T I N A I A T N A A N (R TR TR R R R
{(mg/L) |48%] 0.39 | .78 [(1.56) 9.39 |(1.56)| 8.78 | 9.78 | 9.39 |C(1.56) (1.56)| 8.39 8.92
MBC |24H| 1.56 | 6.25 | 6.2% | 1.56 [¢3.13)] 6.2% 6.25 | 3.13 [(€3.13)] 6.25 | 1.5 | 4
{mg/L)|4BH| 1.56 | 6.25 | .25 1.36 |¢6.2%)] 6.2%3 | 6.2% | 3.13 [¢6.2%) 6.25 | 1.96 4.7
{ng/LY {48H|€3.43)| 1.56 (¢1.56)] 6.25 1.56 | 1.56 |<1L.36)] 3.13 | 1.96 €1.56)] 3.13 2.4
MBC [24H|¢1.56)] 3.13 [¢1.56)] 6.25 3.13 | 1.56 [¢1.36)] 6.25 | 3.13 (1.56)} 3.13 3
(mg/L) |4BH[{3.13)| 3.13 |¢3.13)] 6.35 3.13 | 1.56 [€3.13)] 6.2 | 3.13 (3.13)] 3.13 3.6
WC (2] €.25 1(0.70)9.78 | 1,56 [CLSE) 0,70 | 156 | 6.2 |.70) | (0urdy| Tose B |

(ng/L) [40H| 6.25 |(1.56)[1.56 | 1.36 [€3.13)] 9.78 | 1.56 ! 6.25 {1.56) |{1.36)| 1.56 2.3
MBC 24H] 6.25 |€1.36)0.78 | 3.13 [(1.56)] 1.%6 | 3.13 | 12.5 (0.78)( 3.13 | £.36 3.3

Pt R Iefuiniointel Dbl Eefeddeiobl Enhbebuiotd Edabiohded EACEETY Py Dipuiupupll Putbubelll Wibebubull : et

Penicillin

Aupicillin

Amcxioillin

ot aeiintail Belluiededed Ibefatabel Eedebeinieted Elhdedebd Bdattnttd Eitdd R r TS PUrrris Pt Sputebubebel] | S efebu

(ng/L) {48H] .78 |(1.36)]9.39 [(1.56)| 0.39 [€1.56)| 0.39 { 3.13 8.39 | 0.78 {8,702 1.1
MBC

{ng/L)
—%“
N.B Ualues in parentheses are those for strains which show a change in the

24 & 48 hours MIC & WBC

® NIC = Ninimal inhibitory concentration .
* NBC = Minimal bacteriocidal concentration .
* TP - SNX = Trimethoprin - Sulphanethoxazo] .
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DISCUSSION

For many years, the aerobic Gram-negative diplo-

coccus "Branhamella catarrhalis" was described as .a species

within the genus Neisseria, and was known as Neisseria

catarrhalis.

Catlin & Cunningham (1961 & 1964), and Bovre (1967)
found that there is genetic incompatibility between

Neisseria catarrhalis and other members of the genus

Neisseria, through their studies on DNA base composition

of the Gram-negative cocci, by DNA hybridization.

Lewis et al. (1968) found that all strains of

Neisseria catarrhalis yielded large amount of decanoic

acid, a compound found in no other species of Neisseria.

In 1970, the organism named Neisseria catarrhalis

was transferred to a new separate genus "Branhamella”
named in honor of a distinguished American microbiologist:

Sarah Branham {(Catlin, 1970).

Other genetic, biochemical and serologic properties

also support separate classification of B. catarrhalis

(Russel & McDonald, 1976; Johnson et al., 1976; Fox &
McClain, 1974 & 1975; Holten & Jyssum, 1974; Russel et

al., 1978 and Eliasson, 1980).




