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Abstract

Objective: Nasopharyngeal pneumococcal carriage creates a significant risk factor for the spread of
resistant strains in society and the occurrence of invasive disease. In this study it was intended to
investigate the rates of nasopharyngeal pneumococcal carriage of individuals living in nursing homes in
our area and to determine the rates of the resistance to penicillin in these strains and risk factors.
Methods: 92 people over the age of 60 who live in nursing homes were taken in our study. It was
investigated demographic characteristics and potential risk factors for carriage in these people. The
isolation and characterization of Streptococcus pneumoniae made with traditional culture methods. It
was examined resistance to penicillin in these strains using oxacillin disk and the values of penicillin
minimal inhibitory concentration (MIC) in oxacillin -resistant strains determined by E-test method.
Results: In 16.3% of the participants were found pneumococcal carriage. In two strains (13.3%) isolated
from pneumococcal mid-level resistance to penicillin (ODPD) were detected, there were not any high-
level resistance (YDPD) strain found. Also it was found a statistically significant correlation between the
presence of chronic diseases (diabetes, hypertension, etc.) with the pneumococcal carriage (p=0.038).
Evaluated in terms of risk factors that affect resistance to penicillin it was found a statistically
significant relationship between the use of antibiotic in people with pneumococcal carriage with stay in
hospital in the last 6 months (p<0.05).
Conclusion: As a result it is intended to contribute to the creation of regional guidelines which will be
used in the treatment of pneumococcal infections by the development of regional data on pneumococcal
carriage and resistance to penicillin in our province.
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Introduction
Streptococcus pneumoniae is a gram-positive, alpha-hemolytic,
aero tolerant, anaerobic, immobile, spore-free and capsulated
member of the genus Streptococcus. It is one of the main
culprits of pneumonia, sepsis and meningitis in adults.
Especially in children, elderly or patients with chronic
conditions, SP can cause diseases like community acquired
pneumonia, bacteremia, acute sinusitis and acute otitis media.

Main sources for pneumococcal infections which have an
important morbidity and mortality rate are asymptomatic
carriers [1]. Pneumococcus infections usually start with

nasopharyngeal colonization [2]. This bacterial colonization is
an important risk factor for invasive disease.

Although it’s common to think that the main reason for this
colonization is the age, crowded living spaces,
socioeconomical status, smoking, antibiotics usage, climate,
environmental and genetic factors are also thought to play a
role [3].

In studies done in Turkey, nasopharyngeal carrier rate is
between 13-43% depending on age, geographical area and
population [4-7].
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Pneumococcus infections used to be treated successfully with
penicillin until today but resistance rates are rising. In strains
with penicillin resistance, resistance to other antibiotics is also
developing. The presence of penicillin and multi-drug resistant
strains in healthy carries poses a threat to empiric treatment
[8,9].

Since pneumococcus strains cause serious infections, knowing
the resistance rates of those microorganisms are very important
for treatment planning and choice of antibiotics. Patterns of
resistance change between areas and sometimes even in the
same area with time.

In this study, we studied the nasopharyngeal pneumococcus
carrier rates of the people living in nursing homes around our
area in order to define the rate of penicillin resistance and
pinpoint risk factors.

Materials and Methods
This study was conducted in Ordu Social Services Dept.Ahmet
Celal Mağden Nursing Home between October-November
2012 on 92 nursing home residents for pneumoniae. Subjects
were asked about present chronic conditions, upper respiratory
infections in the last 3 months, antibiotic usage, and
hospitalization in the last 6 months, pneumococcus
vaccinations, splenectomy history and smoking habits in
addition to demographic values such as age, sex and so on.

Nasopharyngeal samples were taken from the subjects eligible
for the study using sterile Dacron tipped swabs by
professionals. The samples taken were transferred to Ordu
University Medicine Faculty Training and Research Hospital’s
Microbiology lab packed in a nutrient-rich environment for
bacteria.

The samples are seeded in 5% sheep-blood agar in 37°C
temperature and 5-10% CO2 autoclave for incubation in 24-48
hours. After incubation, alpha-hemolysis, Gram stain, catalase
activity, optochin susceptibility (5 μg Bioanalyse OP) and
dissolution in bile in addition to typical view of pneumococcal
colonies were researched [10,11].

Table 1: Penicillin sensitivity tests in S.pneumoniae strains (2008 CLS
MIC values)

Antibiotic Sensitive Low Level
Resistance

High Level
Resistance

Penicillin (Oral) ≤0,06 0,12-1 ≥2

Penicillin (Parenteral) - - -

Infection other than
CNS

≤2 ≥8

CNS infection ≤0,06 4 ≥0,12

Oxacillin disk screening test (1μg) (Bioanalyse) assess
penicillin sensitivity. Areas ≥20 mm were considered as
penicillin sensitive and ≤19 mm were considered as resistant to
penicillin. Penicillin-resistant strains were verified using E-
Test (Liofilchem, Italy).

Table 1 shows penicillin sensitivity tests in S.pneumoniae
strains and their comments, as per CLSI criteria.

All data was entered into SPSS 16.0 program and Pearson’s
Chi-Square test was used for statistical analysis. Confidence
interval was p<0.05 in all counts.

Results
We included a total of 92 patients which 55 were male (59,7%)
and 37 were female (41,3%). Ages were 60-69 in 13 (14,1%),
70-79 in 46 (50%) and 80 and over in 33 (35,9%) patients.

15 patients out of 92 living in nursing home were
pneumococcus carriers (16,3%). M/F ratio was 7/8. In isolated
pneumococci, 2 strains were moderately resistant (13,3%) to
penicillin while there were no highly resistant strains.

In our study, chronic disease presence (diabetes, hypertension
etc.) and pneumococcus carrier states were statistically linked
to each other (p=0.038) meanwhile other factors such as
antibiotic usage, previous upper respiratory system infections,
hospitalization, smoking, number of people sharing the room
were not connected to penicillin resistance (p>0.05).

When risk factors for penicillin resistance were reviewed, there
was a statistically significant relationship between antibiotic
usage in pneumococcus carriers and hospitalization in the last 6
months (p<0.05).

Discussion
Pneumoniae infections usually start by nasopharyngeal
colonization and this is an important predisposing factor for
invasive illness [12]. Even though penicillin was the first
treatment of choice in such infections for 50 years, medium
resistant strains in 1969 and high resistant strains after 1970’s
were seen all around the world. One isolate strain showed
multi drug resistance in addition to penicillin in 1977 and
frequency of such isolates started to increase all around the
globe [13].

Pneumococcus and similar infections are often seen in crowded
and closed spaces such as nursing homes. That’s why high-risk
groups have to be checked for nasopharyngeal carrier state and
for infections regularly and epidemiological properties of the
people living in the nursing home should be recorded. Carrier
state might pose a risk for pneumococcal infections in elderly,
chronically ill and immune-compromised patients. In our
study, nasopharyngeal pneumococcal carrier rate was 16.3%, in
which isolated specimens 13.3% were moderately resistant to
penicillin with no highly resistant strains. In a similary study
done in Turkey by Yıldırırmak et al [14], 11.6% of patients
over 65 from 3 different nursing homes in Ankara were
pneumococcus carriers and 41% of these strains were mildly
resistant to penicillin, with no highly resistant strains in any of
these cases.

In Gezici’s 2002 study, nursing homes from Thrace area were
screened for pneumococcus and the rate was 4%. There was
also a statistically significant relation detected between carrier
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state and age, sex and antibiotics usage. Again at the same
year, Baysal et al [16] found 4.8% carrier rate in nursing homes
and 1.2% in children in kindergartens of Konya. 4% of isolated
strains showed resistance to penicillin. Orhan et al [17] recent
2012 study found 2 (28%) moderately resistant strains in
nursing homes and 4 (22%) in kindergarten childrens with no
highly resistant strains in both groups. In this study, 12% of
males in nursing homes were carriers with no women with
nasopharyngeal pneumococcus carrier state. The relationship
between sex and carrier status was statistically significant.

Even though there were no highly penicillin resistant
S.pneumoniae strains were detected in any of these studies,
increasing resistance to drugs still poses a threat. On the first
study where resistant strains were reported in Turkey, 26.3%
moderate resistance and 7.3% high resistance was detected in
selected strains [18]. In the following years, many studies
reported moderate resistance levels up to 51% but high
resistance studies were never over 15% [19].

In multicentric SOAR study done between 2002-2003,
penicillin resistance of S.pneumoniae was 25.3% (1.3% HRS,
24% MDR) and in 2004-2005 resistance levels were detected
as 32.2% (7.6% HRS, 24.6% MRS) which changed with the
regions.

In pneumococcus, penicillin resistance changes with countries
and geographical regions. That’s why local data must be used
in treatment protocol planning. In order to do this, decent and
continous surveyance studies are necessary. Doing surveyance
studies on pneumococcus will support the development of local
guidelines against resistant strains that cause invasive diseases
and to gather the data for resistance.

Considering the high treatment costs and even mortality of
invasive pneumococcal diseases in elderly patients, protective
measures are important in high-risk groups.

References
1. Peter G, Long SS, Pickering LK, Prober CG ,Klein JO.

Streptococcus pneumoniae. In:, eds. Principles and Practice
of Pediatric Infectious Diseases. Churchill Livingstone
Elsevier USA 2008; 725-733.

2. Raymond J, Le Thomas I, Moulin F, Commeau A, Gendrel
D, Berche P. Sequential colonization by Streptococcus
pneumoniae of healthy children living in an orphanage. J
Infect Dis 2000; 181: 1983-1988.

3. Gray BM, Converse GM 3rd, Dillon HC Jr. Epidemiologic
studies of Streptococcus pneumoniae in infants: acquisition,
carriage, and infection during the first 24 months of life. J
Infect Dis 1980; 142: 923-933.

4. Aslan G, Emekdas G, Bayer M, Serin MS, Kuyucu N,
Kanik A. Serotype distribution of Streptococcus
pneumoniae strains in the nasopharynx of healthy Turkish
children. Indian J Med Res 2007; 125: 582-587.

5. Bayraktar MR, Durmaz B, Kalcioglu MT, Durmaz R,
Cizmeci Z, Aktas E. Nasopharyngeal carriage,
antimicrobial susceptibility, serotype distribution and clonal

relatedness of Streptococcus pneumoniae isolates in healthy
children in Malatya, Turkey. Int J Antimicrob Agents 2005;
26: 241-246.

6. Ciftçi E, Dogru U, Aysev D, Ince E, Güriz H.
Nasopharyngeal colonization with penicillin-resistant
Streptococcus pneumoniae in Turkish children. Pediatr Int.
2000; 42: 552-556.

7. Ilki A, Akbenlioğlu C, Yağci A, Söyletir G, Bakir M. The
epidemiology of nasopharyngeal colonisation of
Streptococcus pneumoniae in children with respiratory tract
infection. Mikrobiyol Bul 2004; 38: 1-7.

8. Klugman KP. Pneumococcal resistance to antibiotics, Clin
Microbiol Rev 1990; 3: 171-96. PMid:2187594 PMCid:
358150

9. Çiftçi E, Doğru Ü. Streptococcus pneumoniae’da penisilin
direnci: Türkiye’deki durum. Ankara Üniversitesi Tıp
Fakültesi Mecmuası 2000; 53: 57-64.

10. Koneman EN, Allen SD, Janda WM, Schreckenberger PC,
Winn Jr WC (eds). Color Atlas and Textbook of Diagnostic
Microbiology. 4th ed. JB Lippincott Company, Philadelphia
1992.

11. Joklik WK, Willet HP, Amos B, Wilfert CM. Streptococcus
pneumoniae. Zinsser Microbiology. 20th ed. Prentice-Hall
International Inc. Appleton Lange, USA 1992; pp: 432-42

12. Bayer M, Aslan G, Emekdaş G, Kuyucu N, Kanık A.
Sağlıklı çocuklarda Streptococcus pneumoniae’nın
nazofarengeal taşıyıcılığı ve çoklu antibiyotik direnci.
Mikrobiyoloji Bülteni 2008; 42: 223-230.

13. Gür D. Erişkinlerde Pnömokok İnfeksiyonları:
Mikrobiyoloji. İç Hastalıkları Dergisi. 2007; 14 : 125-130.

14. Yıldırırmak T, Gür D. Huzurevi yaşlılarında S. pneumoniae
taşıyıcılığı ve penisilin direnci. Ankem Derg. 1998; 12:
488-491.

15. Gezici H. Trakya bölgesindeki huzurevi ve yetiştirme
yurtlarında pnömokok taşıyıcılığı ve penisiline direnç
durumunun araştırılması, Uzmanlık Tezi, Trakya
Üniversitesi Tıp Fakültesi, Klinik Bakteriyoloji ve
İnfeksiyon Hastalıkları Anabilim Dalı, Edirne (2002).

16. Baysal B, Arslan U, Tuncer İ. Kreş çocukları ve huzurevi
yaşlılarında orofaringeal Streptococcus pneumoniae
taşıyıcılığı ve bu suşların penisilin ve diğer antibiyotiklere
direnci, ANKEM Derg. 2002; 16(4): 441.

17. Orhan Z, Gül M, Aral M, Özer A, Kayış A.
Kahramanmaraş’ta huzurevi ve çocuk yuvasında kalan
bireylerde pnömokok taşıyıcılığı ve penisiline direnç.
Ankem Derg. 2012; 26: 10-15.

18. Biçmen M, Gülay Z: Antibiotic susceptibility patterns and
molecular epidemiology of Streptococcus pneumoniae in
İzmir, Turkey. Clin Microbiol Infect. 2003; 9: 356.

19. Gürler N. Türkiye ve Dünya’da Pnömokok ve Meningokok
Epidemiyolojisi. J Pediatr Inf. 2011; 5: 15.

20. Şener B, Tunçkanat F, Ulusoy S et al: A survey of antibiotic
resistance in Streptococcus pneumoniae and Haemophilus
influenzae in Turkey 2004-2005. J Antimicrob Chemother.
2007; 60: 583-93.

Nasopharyngeal pneumococcal carriage for people who live in nursing home and evaluation of the risk factors

Biomed Res- India 2016 Volume 27 Issue 2 487



21. Shibl A, Daniels J, Sievers J et al. Antimicrobial resistance
among Streptococcus pneumoniae and Haemophilus
influenzae from Africa and the Middle East: 2002- 2003
winter season, Clin Microbiol Infect 2004; 10 (Suppl 3):
111. Butler JG: Epidemiology of pneumococcal disease,
“Toumanen EI, Mitchell TJ, Morrison DA, Spratt BG (eds):
The Pneumococcus” kitabında s.148-58, ASM Press,
Washington D.C. (2004).

*Correspondence to:
Kurtulus Ongel

Department of Family Medicine

Izmir Katip Celebi University

Turkey.

 

Çetinkol/Enginyurt/Yildirim/Çankaya/Balci/ Öngel

488 Biomed Res- India 2016 Volume 27 Issue 2


	Contents
	Nasopharyngeal pneumococcal carriage for people who live in nursing home and evaluation of the risk factors.  
	Abstract
	Keywords:
	Accepted on January 30, 2016
	Introduction
	Materials and Methods
	Results
	Discussion
	References
	*Correspondence to:



