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ABSTRACT

Streptococcus pyogenes is a Group A B-haemolytic streptococcus, responsible for pyogenic
infections especially among children. Its diagnostic detection has been a challenge especially in
hospitals with limited resources. The aim of this study was to seek the prevalence of
Streptococcus pyogenes among patients attending University of Port Harcourt Teaching Hospital.
This study was hospital based with total of 100 (one hundred) throat swabs examined. The
methods and analyses used include crystal violet blood agar culture, bacitracin sensitivity testing,
Gram stain, catalase test and microscopic examination. This study found that 5% of throat swab
examined detected Streptococcus pyogenes from children between the age of <1 — 25 years. The
isolates classified as Streptococcus pyogenes were only those that grew on crystal violet blood
agar, which is gram positive and catalase negative cocci. This present study has shown that with
proper diagnostic tools and procedures, Streptococcus pyogenes exist in the study area and this
should be treated as public health issue of great concern.
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Introduction

Streptococcus pyogenes comprises of Lancefield group A Streptococci. 1t is a Gram positive
bacterium, aero tolerant, extracellular bacterium, consisting of non-motile and non-sporing cocci.
It is the main bacterium that causes Streptococcal sore throat. Lancefield group A B-haemolytic
Streptococcal are associated with the following disease conditions; scarlet fever, pharyngitis,
erysipelas [1]. Streptococcus pyogenes causes a wide variety of systemic infections including
infections of upper respiratory tract and the skin. Its co-infection with Staphylococcus aureus is
responsible for cellulitis [2]. Its infection is also accounted with acute rheumatic fever (ARF)
and acute glumerulonephritis. Infection with Streptococcus pyogenes has re-emerged as vital
cause of toxic shock syndrome (TSS) and fatal skin and soft tissue infections most especially

necrotizing fasciitis [2].

Lancefield method of serologic grouping is the standard criterion for identification of
Streptococcus species pathogenic human. This technique is based on antigenic difference in
group specific polysaccharides present in the bacteria cell wall. There are more than 20
serologic groups so far identified and designated by letters such as A, B, C. Group A strains can
be identified via latex agglutination, enzyme immunoassay techniques or coaglutination [2].
Group A strain can be differentiated from the other groups by their sensitivity to the antibiotics
known as bacitracin. A 80 — 90% of Non-Group A strains are resistant to bacitracin while the
growth of over 95% of the Group A strain the inhibited by 0.411 of bacitracin [3]. On blood agar
culture plates, a zone of complete haemolysis (beta haemolysis) is observed. This is typical of

Streptococcus pyogenes [4].



This bacterium is rarely considered as part of normal human flora and thus handled with caution
whenever encountered or isolated [5]. Streptococcus pyogenes inhibits skin and upper
respiratory tract of humans although it is not considered as part of human biota but may be
carried on nasal, pharyageal and sometimes anal mucosa. It is transmitted from person to person
through direct contact with the mucosa or secretions or by direct contamination of droplets
produced by cough or sneeze. Once exposed, the recipient may become colonized, with

subsequent development of the infection [6].

Streptococcus pyogenes releases some virulence factors which made it the most aggressive
pathogens isolated from clinical microbiology laboratory. The factors include streptolysin O and
S that have dual functions of contributing to virulence and also cause beta-hemolytic pattern on

blood agar plates; a guide for its identification [7].

This bacterium causes both localized and systemic infections. Localized infections include acute
pharyngitis, skin infections such as erysipelas and impetigo. Other virulence factors include
protein F, M protein, streptokinase, DNase, hyaluronidase and streptococcal pyrogenic exotoxins.

All these factors have their specific functions in the pathogenesis of S. pyogenes [5].

Materials and methodology
This study was done in the capital city of Rivers State popularly known as Garden city Port
Harcourt, Nigeria. The city covers an area of about 369 kilometer squares. The study was done in

the Medical Microbiology Laboratory unit of University of Port Harcourt Teaching Hospital.

Study design: The study was carried out among randomly selected 86 patients between the age of
< 1-25years, both sexes attending University of Port Harcourt Teaching Hospital. Work was a

hospital based study carried out for period of 3 months. Only patients who presented themselves



to the University of Port Harcourt Teaching hospital, examined and specimens collected by a
Doctor were selected. Only freshly collected samples were considered. Both males and females
of not more than 25 years of age were included in this study. The specimen used in this study
was throat swab without saliva contamination. The materials/ reagents used in this study are
sheep blood, throat swab sticks, petri-dishes, clean glass slides, hydrogen peroxide solution, test
tubes, glass rod, incubator, weighing balance, microscope, autoclave, water bath, staining rock

and immersion oil.

Sample/ Specimen Analysis: The samples collected were analysed by culture method using

crystal violet blood agar; sensitivity to bacitracin, catalase test, and gram staining technique.

Inoculation on the Crystal Violet Blood Agar: Nutrient agar was prepared according to
manufacturer’s instruction .Crystal violet (5ml of 0.02%) was added to 500ml nutrient agar
previously prepared. The content was autoclaved at 121 degree Celsius for 15 minutes. The
solution was transferred to water bath and allowed to cool to 50 degree Celsius. 25ml of sheep
blood was aseptically added and mixed gently to avoid air bubbles. The crystal violet blood agar
solution was poured on petri dishes (15ml each). The plates were allowed to solidify. Throat
swab was inoculated on the plates, labeled, placed in a canister and incubated at 37°C for 24
hours

Inoculation on Blood Agar and Sensitivity to Bacitracin Disc: Adding a bacitracin to a plate of
blood agar or any other selective medium is a useful method for detecting S. pyogenes. Most
strains are sensitive to bacitracin. Other non-group A (group B, C, G) may occasionally show
sensitivity to bacitracin. Hence this technique is not confirmatory. Commercially available

Lancefield antigen grouping sera was used for Lancefield grouping to confirm that the



Streptococcus was a group A streptococcus. Nutrient agar was weighed and prepared according
to manufacturer’s instruction. The agar medium was sterilized by autoclaving at 121 degree
centigrade for 15 minutes. The agar medium was transferred to water bath and allowed to cool to
50 degree centigrade. Sheep blood (25ml) was added and mixed gently well. The blood agar was
dispensed on sterile petri dishes and allowed to solidify. Discrete colony from selective medium
(crystal violet blood agar) was sub cultured/ inoculated on blood agar. 0.05 units of Bacitracin
disc was added on each inoculated plate, placed on the Canister and incubated at 37 degree
centigrade for 24 hour. The plates were examined for zone of inhibition of growth caused by
Bacitracin

Statistical Analysis: Data obtained was analysed using simple percentage and presented in tables.

RESULTS

There were 100 (one hundred) patients used in this study, comprising of 45 males and 55 females

between the ages of < 1 — 25 years who were queried for some throat infections.

Culture of swabs from the throat yielded Streptococcus pyogenes in 5 patients within the age
range of < 1 — 25 years. The study was covered for period of 3 months and the prevalence rate

recorded was 5%, this can be seen in Table 1.



Table 1 Shows the Percentage Occurrence of S. pyogenes from Throat Swab Based on Age.

Age Group M F Percentage
<1-5 2 - 2%

6-10 1 - 1%

11-15 - 1 1%

16 - 20 1 - 1%
21-25 -

Total 4 1 5%




Table 2 Shows the Distribution of other Organisms Isolated from Throat Swab and their

Gram Reactions

Organism Gram Reaction No. Isolated % Occurrence
a-Haemolytic Streptococci Positive cocci 07 8.2
Staphylococcus aureus Positive cocci 19 22.1

Klebsiella spp Negative rod 05 5.18

Other B-haemolytic Streptococci Positive cocci 06 6.96
Pseudomonas spp Negative rod 04 4.65

Candida spp Not applicable 04 4.65

Escherichia coli Negative rod 02 2.33
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Fig. 1: Histogram Distribution of Other Organisms Isolated from Throat Swab



Other pathogens isolated from the throat swab used in the work include a-haemolytic
Streptococci (8.2%), Staphylococcus aureus (22.1%), Klebsiella spp (5.81%), Pseudomonas spp
(4.65%), Candida spp (4.65%), Escherichia coli (2.33%). 36 out of 86 samples analyzed

showed no growth (41.86%). Others B-haemolytic Streptococci isolated was 6.96%.

Discussion

This study found that 5% of throat swab samples examined for detection of Group A
Streptococcus was identified as Streptococcus pyogenes. This is small compared to the report
from the study done in Jos which recorded 10.45% [8]. This result is higher than 0.8% rate
recorded by Uzodimma et al., from patient between age of 3 — 15 years [9]. Both studies used

the same methods which were utilized in this study.

Generally, the prevalence rate of Streptococcus pyogenes is low compared to other studies
reported in other parts of the country. in 1994, similar study was done in Port Harcourt and out
of 116 throat swab analysed, 16 (13.99%) were identified as Streptococcus pyogenes by Lurie et
al., [10] attributed the high prevalence to poor socioeconomic status, as 94 percent of patients
used in the study belonged to low social clauses with an average of four children per family. In
addition to this factor, poor health, intelligence in the community accounted for high prevalence

rate [10].

Season of the year has been reported as a factor affecting the prevalence rate of S. pyogenes [11].
This was also observed in this study as the positive cases recorded were all isolated within same

months, a month of constant rain fall.

Streptococcus pyogenes infection is common among children than adults. These authors

recorded 15 — 30% cases in children and 5 — 10% cases in adult and it was in concordance with



the result obtained from this study. Streptococcus pyogenes is a critical public health issue
because its infection often leads to post streptococcal squeal and carrier of this infection serve as

source for the spread of infection to other individuals in the community [12].

High prevalence of Streptococcus pyogenes has been recorded in some parts of India. In
Belgaum city situated in India, 30% prevalence rate was recorded among primary school
children [12]. In Chennai also in India, the rate is very high (53.5%) and similar to the result
obtained from other parts of the country [6, 13]. In other countries, the prevalence rate vary
widely from as low as 9.2% to as high as 28.9% from children [14, 15]. The difference
prevalence could be attributed to difference in climatic condition, socio-economic conditions and

geographical regions.

Some studies reported higher prevalence in females than in males [16]. This study although very
low prevalence positive cases were more of male (2:1) than female the studies that recorded high
rate in females reported that it is possible that patients give more attention to boy child than to

girl child [16].

Some studies also looked at the socio-economic status of patients involved in the study and
recorded that the prevalence was higher among patients from the higher socio-economic group
than those from low socio-economic group and attributed it to urbanization and negligence from
parents towards children, busy schedule of the family and over confidence in health issues. This

present study did not put into consideration the effect of such factors to the prevalence rate [17].



Conclusion

The disease causing potential of Streptococcus pyogenes is a public health issue of great concern.
Its proper diagnosis and laboratory identification is crucial in management of such diseases. S.
pyvogenes is a neglected tropical microorganism because of difficulties associated with its
identification especially in developing countries. This present study has shown that it exists in
the study area but due to improper diagnostic procedures, it was taken that its present in this area
is negligible. Hence, care should be taken in processing clinical samples properly for sputum
identification of pathogenic organisms. This includes proper sample collection, processing using

appropriate media and reagents and good statistical analysis.

Ethical Approval : Ethical approval was given by the ethics committee in University of Port
Harcourt Teaching hospital , Port Harcourt Nigeria before samples were taken
from the patients.
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