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Summary :

Eighty — two children with Streptococcus pneumoniae diseases
were admitted to central hospital of children in Baghdad city ,
during the period from January 2004 to December 2004 . The age
of children ranged from one day to ten years . The types of
diseases are follows : pneumonia 24 (29.2 %) , urinary tract
infection 21 (25.6 %) bacteremia 18 (21.9%) , Otitis media 15
(18.2%) and meningitis 4 (4.8 %) . Of the 82 cases studied ( 32.9
%) were less than 2 years . From the subjets 48 (58.5 %) were
male patients and 34 (41.4%) female patients , most of cases were
occurred in winter months . The most effective antibiotics are
ciprofloxacin and cefotaxime while Ampicillin and penicillin were
less efficaious against Streptococcus pneumoniae . The major of
isolates were have capsule and hemolytic activity (95.1 %)

(96.3 %) respectively while only 40 (48.7%) from isolates were 3-
lactamase producing .

Introduction:

Streptococcus pneumoniae is a
pathogenic  bacteria that affect
children and adults. world-wide . It is
an important cause of community-
acquired infections, especially among
young children Streptococcus
pneumoniae is a common cause of life
threatening infection such as,
pneumonia, meningitis, otitis media
and infections of the bloodstream

pneumoniae is the leading cause of
bacteremia , meningitis , pneumonia ,
and upper respiratory tract Infection
would wide . Invasive pneumococcal
disease affects mostly children and
IEn?Smﬁno compromised Individuals. '*:

Antibiotic — resistant strain of
Streptococcus pneumoniae are
becoming more prevalent throughout

[ Risk for pneumococcal diseases is
highest in children and person of any
age who have chronic medical
conditions such as heart disease or
diabetes or conditions that suppress
the immune system !, Streptococcus

Yv

the world .[8-°]

The present study was
undertaken to establish the diseases
caused by Streptococcus pneumoniae
and detect its virulence factors.
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Materials and methods:

Eighty — two pediatric patients
were included in the study; they were
admitted to central hospital of
children in Baghdad city during the
period from January 2004 to
December 2004, Information obtained
at the time of admission-included age,
Sex, antibiotic intake before
admission.

Isolates of Streptococcus pneumoniae :

Samples from blood , CSF ,
sputum , urine , ear swab and various
as pirates of normally sterile sites

were obtained from patients
Bacteriological  studies on  the
specimens were performed in the

department of microbiology in the
same hospital .

The specimens were inoculated
on brain heart infusion (Oxoid) , blood
and chocolate agar and incubated
aerobically in candle jar at 37 °c to 24-
48 hours , Immediately , latex
agglutination  test (using  slidex
meningitic kit — 5 bio Merieux france).
Gram stain, cytological and
biochemical examination were done to
identification the bacterium using
standard techniques. [2]

Identification of isolates :

Identification of Streptococcus
pneumoniae was confirmed on the
basis of colony morphology , culture
characteristics and their biochemical
reactions and appearance of a-
hemolysis and optochin susceptibility
on blood agar . In addition to latex
agglutination test [10].

Susceptibility testing:

Susceptibility to antibiotics
were tested by the standardized disc
diffusion assay on Mueller — Hinton
agar containing 5% sheep blood
according to the NCCIS
recommendation ™ . An inoculums
density equivalent to 0.5 McFarland
standards was prepared in trypicase
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soy broth. Plates were inoculated with
a sterile cotton swab and incubated
overnight at 35 °c in a 5% Cos.
Detection of some virulence factors of
Streptococcus pneumoniae :

* capsule :
Modified capsule stain was done
according to ™

* B-lactamase producing :
lodometeric test and acidimetric test
methods has been used to detect
the B-lactamase according to !

* hemolytic activity of Streptococcus
pneumerniae

Hemolytic pattern on 5% sheep
blood agar and hemolysis is enhanced
by stabbing the inoculating loop into
the agar several times , colonies can
then grow throughout the depth of the
agar producing subsurface oxygen —

Ec,eZ]nsitive hemolysins (streptolysin — O)
1

Results:
Streptococcus  pneumoniae IS an
important community - acquired

pathogen capable of causing multiple
infections diseases, Table (1).shows
The most important diseases caused
by Streptococcus pneumoniae are
pneumonia , urinary treat infection ,
bacteremia , otitis media and
meningitis (29.2%) , (25.6%0) , (21.9%)
, (18.2%) and (4.8%) respectively .
Table (1) show too that Streptococcus
pneumoniae was responsible about
eighty — two cases of infections . Table
(2) shows sex distribution of
Streptococcus pneumoniea  diseases
were 48 (58.5%) male patients and 34
(41.4%) female patients .
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Type of diseases No . of cases %
Pneumonia 24 29.2
Urinary tract infection 21 25.6
Bacteremia 18 21.9
Otitis media 15 18.2
Meningitis 4 4.8
Total 82 100

Table (1) : Frequency of different diseases caused by Streptococcus pneumoniae

Tvoe of diseases Total male female
yp No . % No . % No . %
Pneumonia 24 (29.26) | 17 (70.8) | 7 (29.1)
Urinary tract
Infection 21 (25.60) | 10 (47.6) | 11 (52.3)
. 6
Becteremia 18 (21.95) | 12 (66.6) (33.3)
Otitis media 15 (18.29) | 6 (40.0) | 9 (60.0)
Meningitis 4 4.87) |3 (75.0) | 1 (25.0)
48 34
0
Total 82 (100%) (58.5%) (41.4%)

Table (2) : Sex distribution of streptococcus pneumoniae diseases (No.of

cases %)

Pneumonia , bacteremia and
meningitis were occurred
predominant in male (70.8%)

(66.6%) and (75%) respectively while
urinary tract infection , otitis media
were occurred predominant in female
(52.3%) and (60.0%) respectively.

Most cases were occurred in
less than 2 years age group while

Ya

minimum cases were occurred in age
group (2-less than 4) years Table (3) .
Most of cases of Streptococcus
pneumoniae diseases were occurred in
winter months Fig. (1) .
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Table (3) : Relationship between age of patients and type of diseases caused by Streptococcus

pneumoniae
Age group *
Type of diseases | Total
1 2 3 4 5
Pneumonia 24 7 5 3 4 5
Urinary tract 21 8 5 6 4 1
Infection
Becteremia 18 10 3 2 2 1
Otitis media 15 2 1 3 2 7
Meningitis 4 - - 2 1 1
27
82 11 16 13 15
Ve (100%) (302/(;5)96 (13.4%) | (19.5%) | (15.8%) | (18.2%)
1. Less than 2 years
2. 2- Less than 4 years
3. 4- Less than 6 years
4. 6- Less than 8 years
5. 8- 10 years
14
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Fig. (1) : Relationship between Streptococcus pneumoniae diseases and months of year
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On the basis of susceptibility
testing ciprofloxacin and cefotaxime
were highly efficacious for all
Streptococcus pneumoniae isolates,
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sputum , blood , ear swab and CSF
have capsule (100%) , and hemolytic
activity (100%) , but 55.5% of
Streptococcus ~ pneumoniae  were

Table (4) : Sensitivity pattern of 82 isolates of Streptococcus pneumoniae

Antibiotics No. of Sensitive Isolates (%)
Penicillin 42 (51.2)
Ampicllin 38 (46.3)

Cephalexin 61 (74.8)

Cefotaxime 73 (89.0)

Chloramphenicol 69 (84.1)
Vancomycin 67 (81.7)
Erythromycin 57 (69.5)
Ciprofloxacin 75 (91.4)

while Ampicillin and penicillin were
less efficaious against Streptococcus
pneumoninae isolates, Table (4) .

Streptococcus pneumoniae have
some virulence factors .The total
isolates of Streptococcus pneumoniae,
which have some virulence factor,
were shown in Table (5).

All isolates were isolated from

isolated from blood , (52.3%) were
isolated from urine and (50.0%) were
isolated from sputum were able to
produce B-lactamase enzyme
generally high percentage from
isolates were have capsule and
hemolytic activity (95.1%) , (96.3%0)
respectively  while (48.7%)from
isolates were p-lactamase producing .

Virulence factors
Type of disease Total isolates Hemolytic B-lactamase
Capsule . -
activi roducin
No . % y > :

No . % No . %
Pneumonia 24 24 (100) 24 (100) 12 (50.0)
Urinary tract Infection 21 17 (80.9) 20 (45.2) 11 (52.3)
Bacteremia 18 18 (100) 18 (100) 10 (55.5)
Otitis media 15 15 (100) 13 (86.6) 5 (33.3)
Meningitis 4 4 (100) 4 (100) 2 (50.0)
Total 82 78 (95.1%) | 79 (96.3%) | 40 (48.7 %)

Table (5) : Relationship between virulence factors and diseases caused by Streptococcus

Al
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Discussion :

Our data demonstrated that
pneumonia was the predominant
manifestation of systemic
Streptococcus pneumoniae diseases.
Similar reports from various part of
the world 34

The second most common
diseases by this bacteremia was
urinary tract infection in present
[sltsl]de , this result disagreement with

Bacteremia occur in
approximately 25% of patients and
resulting as  complication of
pneumonia disease , Streptococcus
pneumoniae is the leading cause of
bacteremia , in our study bacteremia
represent 18 (21.9%) from all cases
this result go with other studies %+

In addition to that, the yearly
incidence of pneumococcal bacteremia
is highest in European countries [ "1
One of the important disease caused
by Streptococcus pneumoniea was
otitis media (middle ear infection) [*°!

Our results shown that this
bacterium responsible for (18.2%)
cases of otitis media from all cases of
pneumococcal meningitis usually arsis
in  the setting of a sustained
bacteremia that permits bacterial
penetration across the blood — brain
barrier and into the sub arachrioid
space in  present study this
bacterium caused only 4 cases of
meningitis and this result not similar
with other reports because they
mentioned that Streptococcus
pneumoniae the common cause of
meningitis !

The majority of our cases
found in male patients , others have
made similarly observation 2®* 2 The
incidence of Streptococcus pneumoniae
infectious various dramatically by age
being highest among children younger
than 2 years and among aged 65 years
or older ™8 from 82 cases 27
(32.9%)cases aged from 1 day to less
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than 2 years similar findings have
been observed by other studies 819

The seasonal variation which a
high incidence of Streptococcus
pneumoniae disease in winter months
this result has also been noticed by
others % and may be due to
distribution of viral infections and
crowding favor transmission and
subsequent infection with
Streptococcus pneumoniae in winter
months .

In the past decade a large
number of new antibiotics have
become available which are highly
active against Streptococcus
pneumoniae The antimicrobial
sensitivity pattern of our isolates
showed that the most isolates are
sensitive  to  ciprofloxacin  and
cefotaxime and second antibiotics
were effective to this bacterium are
chloramphenicol and vancomyin while
less  effective  antibiotics  were
penicillins similar findings , have been
observed by other workers 1724 while
in other reports penicillin was highly
effective a?ainst Streptococcus
pneumoniae .

penicillin and cephalosporins
and other p-lactam antibiotics Kill
Streptococcus pneumoniae by binding
irreversibly to high molecular weight
enzymes located in the bacterial cell
wall | these enzymes , also known as

penicillin  binding  proteins are
responsible for synthesizing
peptidoglycan for new cell wall
formation , chromosomal gene

changes can alter the structure of
these enzymes herby decreasing the
binding affinity for penicillin and

cephalosporin  and  resulting in
resistance (!,
The capsular polysaccharide of

Streptococcus pneumoniae is the major
reason why the organism is able to
evade phagocytosis from polymorph
nuclear cells and macrophages !, this
go with our results because all isolates
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which cause diseases have
hemolysins of Streptococcus
pneumoniae that is cytotoxic for
phagocytes and respiratory epithelial
cells and cause inflammation ™ | and
its role in the pathogenesis of
Streptococcus pneumoniae , In our
study most isolates have hemolytic
activity and this play role in
pathogenesis of this bacterium.
40(48.7%) isolates only were found . B-
lactamase producing in our study
because the resistance to penicillin and
cephalosporins is not mediated by B-
lactamase producing only and the
resistance to B-lactam antibiotics may
be by decreasing the binding affinity
for penicillin  pending protesns
resulting in resistance %! .
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