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Abstract: Resistance against antibiotics is challenging task by health personnel. Streptococcus 
pneumonia, the causative agent of important childhood diseases was once easily treated with 
penicillin and erythromycin. The resistance against these organisms has grown many folds to an 
alarming level that in the near future these antibiotics cannot be used in treating S. pneumoniae. 
This retrospective study clearly shows that the level of resistance showed by the   S. pneumoniae 
against these antibiotics has risen greatly from that of year 2000 in Malaysia. Similar instances are 
seen throughout the world. Most of the resistance is attributed towards indiscriminate use of 
antibiotics, which has enabled the organism becoming more and more resistant. 

Introduction: 
Streptococcus pneumoniae is a major cause of a variety of diseases, especially in children. Some 
of these, such as severe pneumonia and meningitis are life-threatening. S. pneumoniae is the chief 
pathogen in causing community-acquired respiratory tract infections. It was found that 35-80% of 
pneumonia cases in USA were caused by S. pneumoniae (1).  

S. pneumoniae is found as normal nasopharyngeal and oropharyngeal flora in approximately 15% 
of children and 5% of adults. It is thought to be passed from person to person via respiratory 
secretions and aerosols. Humans are the natural hosts for pneumococci. Resistance is high in 
healthy adults; disease results most often when predisposing factors like diabetes mellitus, HIV, 
abnormal circulatory dynamics in heart failure and pulmonary edema, splenectomy are present. 
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Capsular polysaccharide is the most important virulent factor of S. pneumoniae which retards 
phagocytosis. Polysaccharide antibody opsonizes the organism and provides type-specific 
immunity. Another virulent factor IgA protease degrades secretory IgA found in respiratory 
mucosa, allowing colonization of the bacteria. Lipoteichoic acid activates complement and 
induces inflammatory cytokine production contributing to the inflammatory responses and septic 
shock syndrome in immunocompromised (2). 

A study of South African children with pneumococcal pneumonia showed no significant 
difference in mortality between penicillin-susceptible pneumococcal strains and those with 
intermediate resistant strains when both were treated with penicillin and high dose of penicillin 
remained the treatment of choice. Increased dose of penicillin was found to adverse reaction in 
certain people. Erythromycin was used in these patients. This again initiated increased use of 
erythromycin, to which S. pneumoniae began to develop resistance. 

A study among Spanish population showed 25.9% S. pneumoniae resistant to penicillin (3). A 
study to determine the prevalence of penicillin-resistant S. pneumoniae in 14 asian countries in 
2004 showed, Vietnam having the highest prevalence of penicillin resistance (71.4%), followed 
by Korea (54.8%), Hong Kong (43.2%), and Taiwan (38.6%)(4). A study in Malaysia in the year 
2000 showed prevalence of penicillin-resistant S. pneumoniae to be relatively low (7 to 9%) 
compared to other Asian countries.(5) 

Similarly, study on prevalence of erythromycin resistance of S. pneumoniae in 2004 showed 
Vietnam with 88.3%, followed by Taiwan with 87.2%, Korea with 85.1%, Hong Kong with 
76.5% and China with75.6% resistance. Whereas in Malaysia S. pneumoniae showed a relatively 
low resistance to erythromycin (36.8 %.) (6). 

The major reason for occurrence of this antibiotic resistant Streptococcus pneumoniae was 
attributed to prescribing of frequent and inappropriate antibiotic therapy. In an US study as many 
as 50% of outpatient prescriptions for antibiotics were considered unnecessary (7). Factors such as 
patient pressure and GP work load were found to contribute to the unnecessary prescription (8).  

Methodology 
A retrospective cross-sectional study was carried out in a hospital in northern Malaysia. Data was 
collected from 90 cases from microbiology and pathology department from all cases registered 
from January 2010 to December 2011. 

Socio-demographic data collected included age, gender and race of the patients from whom 
Streptococcus pneumoniae was isolated. 

Simultaneously information regarding penicillin and erythromycin antibiotic resistance was 
collected. Isolated Streptococcus pneumoniae resistant to penicillin group of drugs and to 
erythromycin was classified as penicillin-resistant and erythromycin-resistant respectively. 
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Results: 
Data from a total of 90 cases which included information from 43 female and 47 male patients 
were collected. The patients belonged to the age groups of 1 month to 70 years and above from 
Malay, Chinese and Indians. 

 

 
Figure 1 shows number of erythromycin-resistant Streptococcus pneumoniae according to age 
group.  (X-axis: age group,   y-axis: number of cases). Cases in age group of 50-59 years old have 
the highest percentage of erythromycin-resistance 30% of the samples in that age group had 
resistance against erythromycin. Lowest percentage was seen in 20-29 age groups where none of 
them showed any erythromycin-resistance. In total, 19 out of 90 samples were resistant to 
erythromycin which constituted of 21.1%. 
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Figure 2 shows number of penicillin-resistant Streptococcus pneumoniae according to age 
groups.  (X-axis: age group,   y-axis: number of cases).  Cases in age group 40-49 have the 
highest percentage (75%) followed by 0-9 (55%), 10-19 (53%) and 20-29 (50%). Samples in age 
group ≥70 had the lowest percentage of resistance (30%). Total penicillin-resistant samples were 
29 out of 65 samples which comprised of 44.6% of total samples. 

Discussion 
World Health Organization (WHO) estimates that 1.6 million people including more than 800,000 
children less than 5 years of age die each year from pneumococcal infections (9) of which 
pneumococcal meningitis is the most severe infection. Other than that pneumonia, otitis media are 
also seen to occur. Each year in the United States, pneumococcal disease is estimated to account 
for 6,000 cases of meningitis, 50,000 cases of bacteraemia, 500,000 cases of pneumonia, 7,00,000 
cases of otitis media and 52,000 deaths (10). 

At the start, pneumococcal infections were treated with optochin, although very effective, was 
later on abandoned due to ocular toxicity.(11) The introduction of penicillin reduced mortality 
significantly. In 1970s, an epidemic of penicillin resistant pneumococci was noticed in Europe, 
which was attributed to a trial of prophylactic oral penicillin, an attempt to reduce incidence of 
pneumococcal disease. 

From the above studies it was found that the prevalence of penicillin-resistant Streptococcus 
pneumoniae among patients was 44.6%. A study in the year 2000 showed a prevalence of 
penicillin-resistant Streptococcus pneumoniae in Malaysia to be 9%. A study in 2004 by Song et 
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al showed a prevalence of penicillin-resistant Streptococcus pneumoniae in South Korea to be 
54.8%, Hong Kong to be 43.2% and Vietnam having the highest prevalence of 71.4% (10). 

Results showed prevalence of erythromycin-resistant Streptococcus pneumoniae to be 21.1%. 
While a study in the year 2004 shows prevalence of erythromycin-resistant Streptococcus 
pneumoniae in Malaysia to be 36.8%. A study done by Song et al in 2004 showed Vietnam had 
the highest prevalence of erythromycin-resistant streptococcus pneumoniae which comprises 
88.3% followed by Taiwan with 87.2%, South Korea (85.1%) and Hong Kong (76.5%) (11). 

It is clear that the prevalence of drug-resistant Streptococcus pneumoniae is rising. This is mainly 
attributed unnecessary antibiotic prescription by medical practitioners. Certain countries do not 
have tight regulations regarding antibiotic prescriptions. Patient’s insistence to take antibiotics 
was another contributing factor (8). Some patients were uneducated regarding the consumption and 
usage of antibiotics. Partial antibiotic treatment can cause resistance development in 
Streptococcus pneumoniae against commonly used antibiotics. 

In developed countries, vaccination against invasive pneumococcal diseases has been widely 
given. Infants have been given 7-valent pneumococcal conjugate vaccination since 2000. Data 
from Active Bacterial Core surveillance shows, by 2007, the overall incidence rate of invasive 
pneumococcal diseases among persons of all ages had decreased by 45% thought to be indirect 
effects of 7-valent pneumococcal vaccine program. Due to many strains of Streptococcus 
pneumoniae, multiple types of vaccine have been produced to counter many serotypes. The latest 
vaccination program is the 13-valent pneumococcal vaccine initiated in 2010 in US. 23-valent 
polysaccharide vaccine is currently recommended for usage in all adults above the age 65 and 
person with high risk for pneumococcal diseases such as HIV infection, asplenia, 
immunocompromised and sickle cell disease (13, 14, 15). 

Due to this rise in prevalence of resistance, treatment of invasive pneumococcal diseases has 
become less effective. In cases of high resistant cases, penicillin treatment failure has been 
reported. Thus, penicillin needs to be replaced by vancomycin or third generation cephalosporin 
in penicillin-resistant cases. However, the study has brought forward the developments noticed in 
cephalosporin resistance (16). 
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