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The serological types of streptococcus pneumoniae
isolated from patients with systemic diseases.

Pongpun Nunthapisud*
Wipa Ananchanachai* Amporn Sukonthaman*

Nunthapisud P, Ananchanachai W, Sukonthaman A. The serological types of streptococcus
pneumoniae isolated from patients with systemic diseases. Chula Med J 1989 May; 33(5) :

375-380

A total of 231 pneumococcal strains was isolated at Chulalongkorn Hospital, Bangkok, during
from the peroid of January 1980 to January 1984 as follows : 145 strains (62.8%) from blood, 47
(20%) from cerebrospinal fluid, 28 (12%) from pleural fluid and 11 (4.8%) from peritoneal fluid.
The infection is most common in young children from the age of 1 month to 5 years, and in those
over 60 years, 72 strains (33.8%) and 25 (11.7%) respectively. Serotyping was performed in
141 strains; 26 different serotyping were demonstrated. The most common 5 serotypes (Danish
Nomenclature) were : types 1, 19, 6, 5, 23, which accounted for 30 strains (21%), 14 (9.9%) 12
(8.5%) 10 (7%) and 8 (5.5%) respectively.

Reprint request : Nunthapisud P, Department of Microbiology, Faculty of Medicine, Chulalongkorn
University, Bangkok 10330, Thailand.
Received for publication. January 20, 1989.
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The pneumococcal typing system is based on the
differences in capsular antigens. There are 83 serological
types according to the Danish system nomencature. (!
Many reports aimed to study the epidemiology
of disease causing pneumococcal type.(2'4) The
knowledge was necessary for administration of
pneumococcal vaccine. This study covered four years of
vestigation on pneumococcal serotypes from specimes
collected at Chulalongkorn Hospital, Bangkok.

Materials and Methods

Pneumococcal strains: Pneumococci from blood,
cerebrospinal (CSF), pleural and peritoneal fluid were
included in the study.

Identification of pneumococcal strains: Pneu-
mococci were identified by colonial and cellular
morphology and sensitivity to optochin (BBL, Baltimore).

Typing of pneumococci: Pneumococci isolated
on blood agar plates (37°C, 5% CO2) and subsequently
inoculated into brain heart infusion broth for about 4
hours, were typed by the behaviour in the capsular
reaction test(V using pooled pneumococcal anti-sera A to
I and 46 pneumococcal typing sera obtained from the
Statens Seruminstitut Copenhagen, Denmark.

Results
Over a four-year period (January 1980 to January
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1984) 231 strains of pneumococci were isolated and their
serotypes were determined from blood (145 strains),
cerebrospinal fluid (47 strains), pleural fluid (28 strains)
and peritoneal fluid (11 strains).

Pneumonia was the most common manifestation
of pneumococcal infections of which 57 patients were
adults. Of the 82 patients in whom pneumonia was
diagnosed, pneumococci were isolated in 62 blood
specimens. Patients with underlying diseases such as
diabetes mellitus and leukemia were also susceptible to
this infection. In children, pneumococcal infection was
mostly associated with meningitis. Among the 82 strains
isolated from children, 29 strains were isolated from the
CSF (Table 1).

Pneumococcal infection was most frequently
observed in young children less than one year of age and
in elderly people, over 60 years old (Fig 1). It was more
common in male than in female.

Table 2. showed the distribution of various
pneumococcal types in 141 of 231 isolates. Twenty-six
discreate pneumococcal serotypes were isolated. The five
most frequently observed serotypes were type 1, 19, 6,
5 and 23. Serotypes 1, 19, 5 and 23 were often found
in blood, whereas type 6 was predominantly encountered
in CSF. Serotypes 1 and 5 were associated with infections
in adults. In contrast, serotypes 6 and 19 were common
in children.

Table 1. The diagnosis of the patients with pneumococcal infections.

Specimens Total study Diagnosis No (C/A)*
Blood 145 Pneumonia 62 (14/48)
Sepsis 28 (10/18)
Underlying diseases 39 (@8/31)
Unknown 16 (3/13)
CSF 47 Meningitis 33 (21/12)
Sepsis 3 @3/0)
Pneumonia 2 /D
Underlying diseases 9 (4/5)
Pleural fluid 28 Pneumonia 18 (10/8)
Empyema 1 (1/0)
Sepsis 1 (1/0)
Underlying diseases 8 (2/6)
Ascitic fluid 11 Cirrhosis 3 (0/3)
Nephrotic syndrome 2 (2/0)
Peritonitis 1 (1/0)
Underlying diseases 5 (1/9)
Total 231 231 (82/149)

*C/A = children ( < 15 years) / Adult ( > 15 years)




a a é
378 dﬂ»ﬁ‘ﬁim HUMAGNS LaznMe

60 -

50 -

40 -

[

B vaLe

30 -

20 -

NUMBER OF PATIENTS

10 -

1D-<1M

yNaNTAIINaT

| FEMALE

Unknown

Figure 1. Age and sex of the patients with pneumococcal infections.

Discussion

In our study, bacteremia occurred in 75 % of all
patients who were diagnosed to have pneumonia, which
was higher than that observed by Austrian.® Serotype
1 was commonly associated with the pneumococcal
infeciton, and it was found at a higher frequency in adults
(adults: children = 23:7) which confirmed the finding of
Lund.©® According to Sornchai” serotype 1 was
considered to be an infectious strain and was seldomly
isolated from carriers, whereas type 6 and 19 which

occurred less frequently in infection were readily isolated
from carriers. Our study revealed that serotypes 6 and
9 were the common pathogenic strains in children and
serotype 6 was especially the common pathogen isolated
from the CSF.
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Table 2. Serological types of pneumococci found in body fluid.
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Danish No. of study No. of Specimens
type (C/A) Frequency
Blood (C/A)* CSF (C/A)* Pleural &
Ascitic (C/A)*

1 30(7/23) 1 22(3/19) 4(2/2) 4(2/2)
19 14(9/5) 2 10(7/3) 2(2/0) 2(0/2)

6 12(11/1) 3 2(2/0) 8(7/1) 2(2/0)

5 10(1/9) 4 6(0/6) 1(0/1) 3(1/2)
23 8(4/4) 5 5(2/3) - 3(2/1)
14 7(4/3) 6 5(2/3) 2(2/0) -

18 7(3/4) 6 4(2/2) 2(1/1) 1(0/1)
2 6(2/4) 7 4(1/3) 1(1/0) 1(0/1)
7 5(0/5) 8 4(0/4) 1(0/1) -

35 5(0/5) 8 1(0/1) 1(0/1) 3(0/3)

20 4(1/3) 9 2(0/2) 2(1/1) - :
3 3(0/3) 10 2(1/1) 1(0/1) C -

9 3(1/2) 10 1(0/1) - 2(1/1)
12 3(3/0) 10 1(1/0) 2(2/0) -

15 3(1/2) 10 3(172) - -

28 3(3/0) 10 1(1/0) 1(1/0) 1(1/0)

39 3(1/2) 10 2(1/1) 1(1/0) -

4 2(0/2) 11 1(0/1) 1(0/1) -

13 2(0/2) 11 2(0/2) - -

16 2(0/2) 11 2(0/2) - -

17 2(0/2) 11 1(0/1) 1(0/1) -

24 2(1/1) 11 - 1(0/1) 1(1/0)

38 2(0/2) 11 1(0/1) - 1(0/1)
8 1(0/1) 12 1(0/1) - -

11 1(0/1) 12 - - 1(1/0)

34 1(0/1) 12 - 1(0/1) -

Total 141(52/89) 83(24/59) 33(20/13) 25(11/14)

* C/A = children ( < 15 years) / Adult { > 15 years)
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