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Abstract

Background: Streptococcus pneumoniae may colonize the upper respiratory tract without causing any symptoms. Medical students may be inhabited by these bacteria and transmit them to patients that prone to infections. Streptococcus pneumoniae resistance to antibiotics was recently reported. This study was conducted to determine whether there were Streptococcus pneumoniae colonization among Medical Students of Faculty of Medicine Universitas Padjadjaran Batch 2011 and study its susceptibility patterns toward several antibiotics.
Methods: A descriptive study was conducted involving 75 Medical Students of Faculty of Medicine Universitas Padjadjaran Batch 2011 that met the selection criteria. After informed consent, oropharyngeal throat swab was taken and further identification was done. Once Streptococcus pneumoniae colony was found, susceptibility testing would be done.
Results: The identification results indicate that 7 students (9%) were colonized by Streptococcus pneumoniae. The susceptibility testing results showed that from 7 isolates, 2 were resistant to 1 antibiotic, 1 was resistant to 2 antibiotics, and 4 were resistant to 3 antibiotics. Streptococcus pneumoniae found were resistant to trimethoprim-sulfamethoxazole (71%), oxacillin (71%), erythromycin (57%), and levofloxacin (14%).
Conclusion: Streptococcus pneumoniae colonization were found among Medical Students of Faculty of Medicine Universitas Padjadjaran Batch 2011. All Streptococcus pneumoniae found were resistant to one or more antibiotics, mostly to trimethoprim-sulfamethoxazole and oxacillin.
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Abstrak

Latar Belakang: Streptococcus pneumoniae dapat berkolonisasi di saluran napas atas tanpa menimbulkan gejala. Mahasiswa kedokteran dapat juga memiliki kolonisasi bakteri ini dan menyebarkannya kepada pasien yang rentan terkena infeksi. Akhir-akhir ini ditemukan penurunan kepekaan Streptococcus pneumoniae terhadap antibiotik. Penelitian ini dilakukan untuk mengetahui adanya kolonisasi Streptococcus pneumoniae pada Mahasiswa Fakultas Kedokteran Universitas Padjadjaran Angkatan 2011 serta pola kepekaannya terhadap beberapa antibiotik.
Metode: Penelitian deskriptif ini melibatkan 75 Mahasiswa Fakultas Kedokteran Universitas Padjadjaran Angkatan 2011 yang memenuhi kriteria seleksi. Setelah diberi penjelasan dan menyatakan kesediaannya, apus tenggorok diambil dari orofaring untuk kemudian dilakukan uji identifikasi. Jika koloni Streptococcus pneumoniae ditemukan, maka dilakukan uji kepekaan.
Hasil: Dari uji identifikasi ditemukan 7 mahasiswa (9%) memiliki kolonisasi Streptococcus pneumoniae. Hasil uji kepekaan menunjukkan bahwa dari 7 isolat, 2 resisten terhadap 1 jenis antibiotik, 1 resisten terhadap 2 jenis antibiotik, dan 4 resisten terhadap 3 jenis antibiotik. Streptococcus pneumoniae yang ditemukan resisten terhadap trimetoprim-sulfametoksazol (71%), oksasilin (71%), eritromisin (57%), dan levofloksasin (14%).
Simpulan: Ditemukan kolonisasi Streptococcus pneumoniae pada Mahasiswa Fakultas Kedokteran Universitas Padjadjaran Angkatan 2011. Seluruh Streptococcus pneumoniae yang ditemukan, resisten terhadap satu atau lebih antibiotik terutama terhadap trimetoprim-sulfametoksazol dan oksasilin.

Kata Kunci: mahasiswa kedokteran, pola kepekaan, Streptococcus pneumoniae

Introduction
Streptococcus pneumoniae infection results in various diseases from the mild ones to the life-threatening diseases such as bacteremic pneumonia and meningitis, thus making it as an important cause of morbidity and mortality worldwide.1 Addition to causing diseases, these bacteria may colonize human upper respiratory tract without causing any symptoms.2 Healthy human that colonized by bacteria without causing any symptoms called carrier. In developing countries, the prevalence of Streptococcus pneumoniae carriage could reach 70–90% in children under five years old and more than 40% in adults. Carriers play a major role in the spread of those bacteria through droplets when sneezing or coughing.1 As a part of the community, medical students also can be exposed to Streptococcus pneumoniae, become a carrier, and transmit those bacteria to others, particularly patients that prone to infections. In early 2015, Medical Students of Faculty of Medicine Universitas Padjadjaran Batch 2011 would have enrolled into Program Studi Profesi Dokter (PSPD) at Dr. Hasan Sadikin General Hospital in Bandung. Their enrollment from the community to the hospital environment would play a role in Streptococcus pneumoniae transmission at the hospital. These bacterial infection can be treated by antibiotics, but its resistance to antibiotics was recently reported.3
Based on the explanation above, it is considered necessary to conduct a study to determine whether there were Streptococcus pneumoniae colonization among Medical Students of Faculty of Medicine Universitas Padjadjaran Batch 2011 and study its susceptibility patterns toward several antibiotics.


Methods
This descriptive study was conducted at the Microbiology Laboratory, Faculty of Medicine, Universitas Padjadjaran between September 2014 and October 2014 after an approval from the Health Research Ethics Committee of Faculty of Medicine, Universitas Padjadjaran have been acquired. Population of this study were all Medical Students of Faculty of Medicine Universitas Padjadjaran Batch 2011. Based on sample formula for descriptive study with dichotomous variables, minimum sample size required was 62 persons. The sample size was set to 75 persons to compensate participants drop out. Participants were chosen by simple random sampling method from the population that met the selection criteria, namely the inclusion and exclusion criteria. The inclusion criterion was Medical Students of Faculty of Medicine Universitas Padjadjaran Batch 2011 that had been studying in the fourth year during the study, while the exclusion criteria were medical students that: refused to participate; were not available when the study is held; had been suffering from respiratory tract infections during the study; had been treated by antibiotics in the last 2 weeks prior to specimens collections. Participants were given explanations about the aim of the study and its procedures, then asked to declare their agreement by signed the informed consent sheet. Once participant agreed to participate, throat swab from the oropharynx was done. The specimens were obtained using a sterile cotton swab that passed via the mouth without touching any surfaces then swabbed over oropharyngeal tonsils and posterior wall.
Those specimens directly inoculated in 5% sheep blood agar added by gentamycin to inhibit the growth of normal flora that also can be found in throat swab. Candle jars were used in order to create an anaerobic ambience (3–5% CO2). The growth media that have been inoculated and put into candle jar incubated for 24–48 hours at ±37oC. After that, identification of colonies that grew on growth media which is suspected as the Streptococcus pneumoniae colony were done according to Figure 1.2
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Figure 1 Streptococcus pneumoniae identification procedures
Streptococcus pneumoniae colonization were interpreted as positive if on the growth media, which is 5% sheep blood agar added by gentamycin, was identified at least one suspected colonies of Streptococcus pneumoniae and met all the following criteria: alpha hemolysis; gram-positive cocci; and optochin test results were sensitive or intermediate with positive results in the bile solubility test. When colonies found were not alpha hemolysis on the growth media; or were not a gram-positive cocci; or optochin test results were resistant or intermediate with a negative result in the bile solubility test, the colonization of Streptococcus pneumoniae were interpreted as negative.2
Colonies that were identified as Streptococcus pneumoniae enrolled in antimicrobial susceptibility testing towards four different antibiotics from different classes those are widely used to treat Streptococcus pneumoniae infections, they were: oxacillin (to assess beta-lactams and cephalosporins), erythromycin, trimethoprim-sulfamethoxazole, and levofloxacin.2,4 The susceptibility testing in this study followed the disk diffusion (Kirby-Bauer) method which were assesed by zone of inhibition diameter formed by each antibiotic disc.2 The results were interpreted as Resistant, Intermediate or Sensitive based on the Clinical and Laboratory Standards Institute (CLSI).4
After all, the data that had been obtained were processed using the data tabulation program to calculate the number and percentage.

Results
The whole participants that have been given an informed consent were agreed to participate in this study. From 75 persons, 25 are men and 50 are women with age ranged from 19 to 24 years old during the study was held. The results of isolation and identification of Streptococcus pneumoniae done to 75 research subjects can be seen in Table 1. It showed that 7 medical students (9%) were colonized by Streptococcus pneumoniae.
Table 1 Streptococcus pneumoniae colonization found in this study

	S. pneumoniae Colonization
	N
	%

	Positive
	7
	9

	Negative
	68
	91



Susceptibility testing were done towards 7 isolates that were positive for Streptococcus pneumoniae. The results were obtained as showed in Table 2.
Table 2 Antimicrobial susceptibility testing results towards Streptococcus pneumoniae found in this study

	No.
	Susceptibility Testing
	Total

	
	OX
	E
	SXT
	LEV
	R
	I
	S

	1
	R
	S
	R
	S
	2
	0
	2

	2
	R
	R
	R
	S
	3
	0
	1

	3
	S
	R
	I
	R
	2
	1
	1

	4
	R
	R
	R
	S
	3
	0
	1

	5
	S
	S
	R
	S
	1
	0
	3

	6
	R
	R
	R
	S
	3
	0
	1

	7
	R
	S
	S
	S
	1
	0
	3


Notes: OX=oxacillin, E=erythromycin, SXT=trimethoprim-sulfamethoxazole, LEV=levofloxacin.
          R=resistant, I=intermediate, S=sensitive.

The results of susceptibility testing done to 4 different antibiotic discs showed a diverse pattern. There were no specific pattern found such as the resistance pattern that always occur together in certain antimicrobial agents. From 7 isolates that enrolled in susceptibility testing, 2 (29%) were resistant to 1 antibiotic, 1 (14%) was resistant to 2 antibiotics, while 4 (57%) were resistant to 3 antibiotics.
Table 3 Percentage of antimicrobial susceptibility testing results towards Streptococcus pneumoniae found in this study

	Antibiotic Discs
	Resistant
	Intermediate
	Sensitive

	
	N
	%
	N
	%
	N
	%

	Oxacillin
	5
	71
	0
	0
	2
	29

	Erythromycin
	4
	57
	0
	0
	3
	43

	Trimethoprim-sulfamethoxazole
	5
	71
	1
	14
	1
	14

	Levofloxacin
	1
	14
	0
	0
	6
	86



It can be seen from Table 3 that Streptococcus pneumoniae found in this study were resistant mostly to trimethoprim-sulfamethoxazole and oxacillin, following by erythromycin then levofloxacin.

Discussion
Our study showed that 9% Medical Students of Faculty of Medicine Universitas Padjadjaran Batch 2011 were colonized by Streptococcus pneumoniae. This result is lower when compared to Hill, et al. study in rural Gambian Village, where Streptococcus pneumoniae carrier were found in more than 60% adults aged 15–39 years.5 Reis, et al. study towards urban slums population in Brazil found that 16.2% residents aged over 17 years colonized by Streptococcus pneumoniae.6 In 2002, Mackenzie, et al. also conducted a survey and obtained that 26% adults were Streptococcus pneumoniae carrier.7 Those studies mentioned above obtained specimens from different location, which is from the nasopharynx, compared with our study that obtained specimens by throat swabs from the oropharynx.5–7 Difference of location where specimens was taken could affect the percentage of Streptococcus pneumoniae colonization found in study. This were proven by Watt, et al. in their study. They stated that specimens which is taken from nasopharyngeal swabs were more commonly colonized by Streptococcus pneumoniae (11.1%) rather than specimens which is taken from oropharyngeal swabs (5.8%).8 Moreover, Odutola, et al. found those bacterial colonies by 76.1% from nasopharyngeal swabs and 21.3% from oropharyngeal swabs in infants.9 A study in Uganda obtained specimens that is taken from the oropharynx, but on the contrary, their participants were HIV-positive adults with a result that indicate 18% of them colonized by Streptococcus pneumoniae.10 Higher result obtained when compared to our study may be due to HIV-positive people are more at risk of Streptococcus pneumoniae colonization two times greater than HIV-negative people.11 In our study, there also might be found Streptococcus pneumoniae that resistant to optochin, so that the presence of the bacteria were not detected by identification procedures that have been done. This presumption is supported by Nunes, et al. that found Streptococcus pneumoniae isolates which were resistant to optochin in healthy children.12 In our opinion, the medical students were more concerned about hygiene and health rather than the community in general. As a result, we found lower results in our study. According to some sources, factors such as geographical conditions, smoke exposures, socio-economic conditions, weathers, seasons, ages, population densities, respiratory tract infections that has been suffered previously, and HIV status also can affect the incidence of carrier.6,7,13
Decreased in sensitivity were found to at least one antibiotic was observed by susceptibility testing done to 7 isolates that colonized by Streptococcus pneumoniae, even 5 isolates (71%) were resistant to 2 antibiotics and more (multi drug resistance). Our findings are higher than the study conducted in Gambia, which only reached 26.3%.5 The high number of resistancy in our study might be due to the participants that already exposed to the resistant strains of Streptococcus pneumoniae. Other possible causes may be an irrational use of antibiotics such as: people could obtain antibiotics easily without a prescription, patients non-compliance in completing a series of antibiotic treatment, or unwise prescribing that has been done by physicians or pharmacists.14 This irrational use of antibiotics is commonly happened in Indonesia.
The antimicrobial susceptibility testing results showed resistance to trimethoprim-sulfamethoxazole, oxacillin, erythromycin, and levofloxacin with percentage 71%, 71%, 57%, and 14% respectively. Study conducted by Oteo, et al. stated Streptococcus pneumoniae resistance were 14.1% to oxacillin, 26.6% to erythromycin and 0.4% to levofloxacin.3 In Reis, et al. study, Streptococcus pneumoniae resistance were 28% toward trimethoprim-sulfamethoxazole, 22% toward oxacillin and 2% toward erythromycin.6 Bacterial susceptibility patterns to antibiotics are different in each area and this can be caused by the difference of antibiotics usage patterns in every different locations.1 Decreased in Streptococcus pneumoniae sensitivity to certain antibiotics may be due to the common use of those antibiotics in infections treatment.2 High resistance againsts trimethoprim-sulfamethoxazole in our study may be due to the widely used of trimethoprim-sulfamethoxazole as a first choice antibiotics to treat pneumoniae in children under five years old.
The specimens of this study, were not taken from the nasopharynx but from the oropharynx due to the limitations of author competence, because the nasopharynx specimens collections are more invasive. Even though oxacillin is not used for treatment of human infections, this antibiotic was used in the study because of its benefit in assess Streptococcus pneumoniae sensitivity toward beta-lactams and cephalosporins. If oxacillin resistant isolates were found, further assessment should be done to determine Streptococcus pneumoniae sensitivity toward each antibiotics from each class, mainly those which commonly used for Streptococcus pneumoniae infections treatment.4 However, because of time and funding limitations, it was not done.
Therefore, it is suggested to do further studies with larger scales, for example, a study to discovered the most common Streptococcus pneumoniae serotypes in Indonesia or a study about bacterial susceptibility patterns toward more types of antibiotics so that more comprehensive patterns would be obtained. Furthermore, it is important to do transmission control, such as promoting the use of masks among health care workers when dealing with patients who are susceptible to infection and also promote pneumococcal vaccination as a basic immunization for children, since it has been associated with decreased of the adults Streptococcus pneumoniae carriage indirectly.15 Rational use of antibiotics should also be improved, either rational antibiotics prescription by physicians or pharmacies, as well as its regulation by government.

From this study, it can be concluded that Streptococcus pneumoniae colonization were found among Medical Students of Faculty of Medicine Universitas Padjadjaran Batch 2011. All Streptococcus pneumoniae found were resistant to one or more antibiotics, mostly to trimethoprim-sulfamethoxazole and oxacillin.
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