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Abstract

Introduction

Objectives: The aim of this study was to determine the type
of Streptococcus pneumoniae which is more prevalent in
different diseases.
Method: 115 Clinical isolates of Streptococcus pneumoniae
were re – identified and serotyped with Quellung test as a
one of the serotyping methods based on SSI protocol Statens Serum Institute. The data were inserted in to the
computer and analyzed by SPSS version 17.0.
Results: The results of this study showed that 41% of isolate
belongs to Respiratory Tract Infections. It was also known
that 22% of isolate belongs to blood infection and 26% to
eye infections. Finally 11% of isolates belongs to other
infection in the patient too. The findings of this study
showed that the types of 6A and 6B are more prevalent in
patients totally. In addition, this study indicated that the type
of 2 is more prevalent in adult patients.
Conclusion: This research revealed that types of 19F, 19A,
19B and 19C are more prevalent in Infant patients. This
study also indicated that the most predominant types are in
respiratory tract infections (group 7*), eye infection (group
19*), blood infection (type 5, 3, 6 and 4) and in CFS (type20)
respectively. The diseases could be prevented by using the
Pneumococcal vaccine.

Streptococcus pneumoniae as a Gram positive
diplococcic is a major worldwide causative agent of
morbidity and mortality among young children and the
aged[1].The main diseases which are caused by
Streptococcus pneumoniae acute otitis media, pneumonia
and Meningitis [2].Pneumonia is the main infection of the
Streptococcus pneumoniae which is an important to cure
patients very quickly [3].
It has to be said that
Pneumococci account for most cases of communityacquired pneumonia and the incidence of pneumococcal
meningitis has been estimated to be close to 1.5 cases per
100,000 individuals per year, with an average mortality
rate of 30 to 40% [4, 5]. More than 90 distinct capsular
polysaccharides have been identified [6].The identification
of type of Pnumococcal is very important to find out the
best vaccine in order to prevent the disease, there many
research has been done in different part of the world in
order to find out the Epidemiology and public health as
well medical aspect of the disease[6]. Therefore,
theStreptococcus pneumoniae typing has been performed
in different countries in the last two decades [7-11].We
had no data regarding the distribution of Pneumococcal
stereotyping in patients in Iran before this present study.
Therefore; the study was performed to investigate the
details of Streptococcus pneumoniae typing from 20092010 among different Iranian patients. This study was
designed to determine any particular typing of
Pneumococcal which are isolated from the patients who
are admitted in different Hospital across the country.
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Materials And Methods
The present study was conducted on as a prospective
study to type the profile of pneumococcal strains from
infected Infants and Adults across 20 laboratories in Iran.
We studied 115 Positive isolates of Pneumococcal from
2009-2010. These were positive isolates cultured from
the nasopharynx, Blood, Sputum CSF and fluid of eye or
lung.
Patient’s selection
115 patients were recruited from among who were
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admitted as Pneumococcal infection in 20 hospitals in
Iran.
Laboratory investigation
The patients samples (The nasopharynx swab, Blood,
Sputum, CSF and fluid of eye or lung were obtained based
on expert Physician treatment procedure and were sent
to 20 Laboratories Hospital in order to obtain positive
culture. It should be noted that the test organisms were
identified as pneumococcal according to Standardized
Procedure to culture and analyze ( -hemolysis, colony
morphology, optochin susceptibility,and bile solubility)
[12&13].
Transport Medium
The samples have been sent on the Blood agar Medium as
Transport Medium, from each hospital Laboratory to
central Laboratory immediately.
Detection of Pneumococcal
As soon as we have received the positive samples from
those Laboratories they were re-sub cultured again on
Blood Agar and was incubated for 24 hours in 5%CO2 at
37 0C . For the next 24 hours its Optochin sensitivity and
bile solubility was tested. The Gram Staining was
performed too. The positive results were noted.
Quellung test
A reaction in which anticapsular antibodies bind to the
capsule of a bacterium, resulting in the capsule to swell
or become more visible, was done and it was seen under
the microscope.
The pneumococcal isolates were then typed by
immunological techniques according to Company
Procedure (SSI. Denmark) and Conventional serotyping
was performed by the standard capsular reaction test by
using the chessboard system [14] and the test reaction
was noted too.
Statistical analysis
The data was inserted in the computer based on patient’s
information including (age, sex, site of isolations and type
of specimens) and then collected data analyzed by SSPS
version 17.0.

Results
This was a prospective study to see the profile of
pneumococcal strains from infected Infants and Adults
across 20 laboratories in Iran. A total of 115 Pneumococcal
types were included in the study. We have also analyzed the
isolate based on demographic characteristics which is shown
in Figures 1-2. As it could be showed in Figure 1. The
clinical isolate of Pneumococcal can be recovered from
different age groups (Infant and Adult) and in both sex too
(see Fig.2) but the proportion of each individual type of
Pneumococcal might be different. The Frequency of
Pneumococcal types, site of isolation and the gender of
patients were showed in Tables 1-3. The frequency of each
type of Pneumococcal was showed. Types 6, 19, G, 2 are
more prevalent (17.4%, 12.2%, 10.4%, 9.6 % respectively)
according to this study findings. Based on our study the first
significant findings were, Just we had 15 Pneumococcal
types in adults whereas in Infants only 6 different types (5, 6,
14, 19 and G) were more prevalent (Figure 1).
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Secondly, a few Pneumococcal types was not present in
female (7, 8, 10, 20) when it is compare with male types
(Figure 2). Thirdly, the distribution of 115 clinical
Pneumococcal types is wide and the most type was 6
with 17.4% fourthly, the total distribution of
Pneumococcal types more prevalent in Adult (75.7%)
than Infant (24.3%). Fifthly, the lung and eyes were the
site of isolation which the organism was recovers
(57.6%) totally. Finally, the distribution of site isolation
of organism may be different in male and female and
finally the distribution were vary from Infant and Adults
when compare with site of isolation (In Infant 81.5%
organism has been isolated from eyes where as in Adults
lung was the best site of isolation with 39.6% (Table 4).

Discussion
In this study, we have serotyped 115 clinical isolates of
Streptococcus pneumoniae because no work has been done
in this area in Iran before this research. This study has
indicated that types 6, 19, G and 11 are also more
prevalent in the country. In addition, children under 2
years old type 19 is more prevalent, However type 6 is
more prevalent in Adult. It should be added that types
which were analyzed in this study are present in both sex
(male and female) except types 10, 14, 18 and 22 which
were present in female only. No published data were
found to compare the data in national level but a few
studies has been shown similar typing results in different
country. In Denmark overall, 92% (93% blood, 87% CSF)
of isolates and 94% of all childhood isolates belonged to
the 23 vaccine types. In addition, In Denmark, the ten
most frequently occurring types from children were (6A
+ 6B, 18C, 14, 1, 7F, 19F, 9V, 4, and 23F) covered 84% of
the cases of bacteremia and meningitis. Pneumococcal
strains from adults were types 1, 4, 14, 6A + 6B, 7F, 9V, 3,
12F, and 8 (in order of frequency) [15]. Distribution of
Pneumococcal may be different country by country for
this reason different vaccine (Heptavalent Pneumococcal
Conjugate Vaccine,7 valant or 13-valent pneumococcal
conjugate vaccine – or even 23 valents has been applied
in different countries in order to prevent the disease in
different age groups [16-18]. Many studies are also
mentioned on penicillin resistance Pneumococcal too
(19) Further study must be done to find out the details
particular for vaccination program in high risk groups.

Conclusion
This study also indicated that the most predominant
types are in respiratory tract infections (group 7*), eye
infection (group 19*), blood infection (type 3, 5, 6 and 4)
and in CFS (type20) respectively. It seems that
Pneumococcal polysaccharides vaccine (PPV), 23-valent
could be covered all of types which are involved in
patients in order to prevent the disease. Therefore, the
vaccine can be recommended for high risk groups in the
community in particular cardiac, renal failure, and
elderly.
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This public health intervention has been successes in
different countries because of reduction of meningitis and
septicemia related the disease. We hope this first study could
be compelled with further studies.
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Figure1. Demographic charateristics of 115 clinical isolate of Pneumococcal
based on age of patients and types of Pneumococcal
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Figure2. Demographic charateristics of 115 clinical isolate of
Pneumococcal based on gender of patients and types of Pneumococcal
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Table 1. The Frequency Of Pneumococcal Types In 115 Infected
Patients
Pneumococcal types
Frequency
%
1
2
3
4
5
6
7
8
10
14
17
18
19
20
22
G
Total
unknown
Total

9
11
4
6
9
20
8
5
1
5
1
1
14
5
1
12
112
3
115

7.8
9.6
3.5
5.2
7.8
17.4
7.0
4.3
0.9
4.3
0.9
0.9
12.2
4.3
0.9
10.4
97.4
2.6
100.0

G= one of the Pneumococcal type

Table 2 The Frequency of Pneumococcal based on site of isolation in
115 infected patients.
Site of isolation
eyes
Lung
wound
blood
CSF
other
Total
unknown
Total
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Frequency

%

30
34
5
17
2
23
111
4
115

26.1
29.6
4.3
14.8
1.7
20.0
96.5
3.5
100.0
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Table 3 The Frequency of Pneumococcal based on site of isolation on Gender
Site of
Isolation
Male
Female

Eyes

Lung

Wound

4 (7.8%)

23(45.1%)

1(2.0%)

25(47.2%) 9 (17.0%)

2(3.8%)

Blood

CSF

Other

12(23.5%) 1(2.0%) 10(19.6%)
3(5.7%)

1(1.9%) 13(24.5%)

Total
51
53

Table 4The Frequency of Pneumococcal based on site of isolation and their age
Site of
Isolation
Infant
Adult
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Eyes

Lung

Wound

Blood

CSF

Other

Total

22(81.5%)

1(3.7%)

0

2(7.4%)

0

2(7.4%)

27

21(25.3%)

83

8(30.0%) 33 (39.8%)

5(6.0%) 14 (16.9%) 2(2.4%)
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