KU Tip Fak Derg 2011; 13(1)
ISSN 1302-3314
Orijinal Makale

Distribution of Mycobacterium tuberculosis Strains in Kirikkale
Povince of Turkey During 1999 — 2003

Teoman Zafer APAN’, Latife ISERI", Altan AKSOY",
Jiilide Sedef GOCMEN", Ozlem CANGA™

* Department of Microbiology and Clinical Microbiology, Faculty of Medicine Kirtkkale University, TURKEY
** Tuberculosis Control Dispensary, Kirikkale, Turkey

Abstract

Background: The aim of this study was to investigate the prevalence of tuberculosis disease and the distribution according to age groups in
Kirikkale using retrospective data.

Methods: The data of 33596 patients (14709 females and 18887 males), who applied to Tuberculosis Control Dispensary among 1999-2003,
were investigated retrospectively.

Two hundred sixty-three patients (82 females and 181 males) were diagnosed as tuberculosis throughout this period. M. tuberculosis disease
were significantly higher in males than in females (male /female=2).

Results: The prevalence rates of M. tuberculosis_disease (per 100000 population)_were found to be 16.3 in 1999, 11.2 in 2000°de, 15.1 in
2001, 12.4 in 2002, 13.3 in 2003. The average prevalence rate for the period 1999-2003 was calculated as 13.61. The distribution according
to age groups of 263 patients were observed to be 3% in 0-10 age group, 10% in 11-20 age group , 23% in 21-30 age group, 16% in 31-40
age group, 22% in 41-50 age group, 13 % in 51-60 age group, 14% for over 61 years of age.

Conclusions: The prevalence rate of tuberculosis disease in this study was found as developed countries. But tuberculosis disease prevalence
was the highest among young adult age groups.
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1999-2003 Yillar1 Arasinda Mycobacterium tuberculosis Suslarinin Kirikkale (Tiirkiye)’deki Dagilimi

Amag:Tiberkiilozun prevalansini yas gruplarma gore retrospektif olarak dagilimini ortaya koymaktir.

Hastalar ve Yontem: Verem Savas Dispanserine 1999-2003 yillar1 arasinda hasta olarak basvuran 33596 kisi (14709 bayan and 18887
erkek), retrospektif olarak dagilimi arastinldi. Ikiyiizaltmisii¢ (82 bayan and 181 erkek), bu siire iginde tiiberkiilozlu olarak teshis edildi. M.
tuberculosis’in sebep oldugu hastaligin erkeklerde kadinlardan kayda deger oranda daha fazla oldugunu tespit ettik (erkek /bayan=2).
Bulgular: M. tuberculosis’in sebep oldugu hastalik oranlari (her ylizbin kiside) 1999°da 16.3, 2000°de_11.2, 2001°de 15.1, 2002°de 12.4,
2003’de 13.3 olarak tespit edilmistir. Yas gruplarma dagilimlarinda 0-10 yas grubunda %3, 11-20 yas grubunda %10, 21- 30 yas grubunda
%23, 31-40 yas grubunda %16, 41-50 yas grubunda %22, 51-60 yas grubunda %13, 61 ve iistii yas grubunda ise %14 olarak tespit
edilmistir.

Sonuglar: Bu ¢alismada Tiiberkiilozun prevalans oranlari gelismekte olan tilkelerdeki oranlar gibi bulunmustur. Fakat Tiiberkiiloz hastalig:
prevalansi geng eriskin yas gruplarinda en yiiksektir.

Anahtar Kelimeler: Mycobacterium tuberculosis; epidemiyoloji, prevalans, Tiirkiye

Introduction

According to World Health Organization Uzbekistan. Frequency of tuberculosis was the

(WHO) 2007 tuberculosis report, in addition to 8.8
million new tuberculosis cases, an average of 14.1
million cases were present (217/100000) and 1.6
million people died (24/100000) globally, because
of tuberculosis in 2005 (1). Africa had the highest
prevalence rate. However, Asia contains high
population countries such as India, China,
Indonesia, Bangladesh, and Pakistan; therefore
more than half of the cases in the world appear in
Asia (2). WHO considers an annual tuberculosis
prevalence rate that is lower than 25 in 100.000 as
low, between 25 and 100 as moderate, and higher
than 100 as high. According to this evaluation,
Turkey was among the moderate risk countries with
an average prevalence rate of 26/100.000 in 2005.
Turkey ranked as 5th among all European countries
after Russian Federation, Ukraine, Romania, and

highest between the ages of 15-49 (1-3). However,
when different age groups were considered, the age
group that the frequency peaked varied among
different countries. In Turkey and Asian countries,
the frequency of tuberculosis was higher in earlier
ages (1).

The purpose of this study was to investigate the
prevalence and age distribution of tuberculosis in
Kirikkale using retrospective data.

Materials and Methods

Patients: This study includes 33596 patients,
14709 female and 18887 male; who were admitted
to Ministry of Health, Kirikkale Tuberculosis
Control Dispensary (TCD) between the dates 1st of
January, 1999 and 1st of January 2004. Diagnosis
methods used in TCD were; microfilming lungs,
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doing sputum sample cultures and microscopic
investigations after the physical examination of
patients with lower respiratory infection. Diagnosed
or suspected cases were sent to the superior
authority for definitive diagnosis and treatment.
The follow-up and treatment of the patients, who
returned from treatment in the superior hospital,
were done by TCD.

In this study, file records were investigated
retrospectively. The patients that were definitively
diagnosed with tuberculosis infection and treated
according to the mentioned procedure were
included in the study.

Incidence: Tuberculosis prevalence: It shows
the number of existing cases (old and new cases) of
tuberculosis at a certain time. Usually, it is stated as
the number of cases in a hundred thousand people.
To determine the prevalence; all members of the
population or a sample chosen by random sampling
method should be scanned.

Infection Incidence: It is expressed by the ratio

of infected people to the population size at a certain
time. Since the infection prevalence reflects the
ratio of people received tuberculosis bacillus, it also
shows the transmission rate of the bacillus.
In this study, population sizes of Kirikkale from the
year 1999 to 2003 were determined with projection
calculations using Turkey Statistics Institute 1990-
2000 Population Counts data (350.000-383.000
respectively) and annual population growth rate
(9.04/ 1000). Incidence rate of tuberculosis
infection is expressed as one part per 100000.
Following formula was used to calculate the
average prevalence: (total number of cases in five
years/ cumulative (5-year) population size of
Kirikkale)*100.000.

Results

In the 5-year period, 33596 patients suspected
of tuberculosis applied to TCD. The distribution of
these patients according to gender was; 14709
female (%43.78), and 18887 male (%56.21). In this
period, 263 (%0.8) patients diagnosed with
tuberculosis were examined and it was observed
that 82 (%31) of them were female, and 181
(%68.8) were male. M. tuberculosis disease was
found twice as high in males than in females
(male/female ratio 2). All the persons were
diagnosed with pulmonary tuberculosis. None of
the cases diagnosed as extrapulmonary tuberculosis.
The annual prevalence of tuberculosis infection in
our city were determined as; 16.3 (part per 100.000)
in 1999, 11.2 in 2000, 15.1 in 2001, 12.4 in 2002,
and 13.3 in 2003. It was also observed that 5-year
average of the prevalence was 13.6.

The distribution of 263 patients, who were
diagnosed with M. tuberculosis, according to age

groups were as follows: 9/263 (%3) between 0-10
years, 26/263 (%10) between 11-20 years, 60/263
(%23) between 21-30 years, 43/263 (%16) between
31-40 years, 58/263 (%22) between 41-50 years,
33/263 (%13) between 51-60 years, and 37/263
(%14) over 61 years old (Table 1)

Discussion

While the prevalence of all forms of
tuberculosis increased in Africa and Europe from
1990 to 2005, it decreased in Southeast Asia,
America, West Pacific, and East Mediterranean
countries. The world prevalence was 293 (part per
100.000) in 1990, and decreased to 217 in 2005
(1,9).

According to the data of WHO, tuberculosis
prevalence in Turkey was declared as 44 (part per
100.000) in 2005, while it was 83 in 1990 (1).
Incidence studies were done in 1959 and 1982 in
our country (3). In the study in 1982, it was stated
that the disease was mostly common in Southeast
Anatolia, Blacksea, and the Marmara regions. We
could not find any other studies about the
prevalence data of cities or regions of our country
in the literature. However, in the prevalence data of
Turkish Ministry of Health published in 2007, it
was stated that Yozgat had the lowest (1,5), and
Istanbul had the highest (55. 9) prevalence rate for
the year of 2005. In the same publication;
Kirikkale, with an prevalence rate of 9.8, was
among the cities that tuberculosis was not prevalent
(6).

In this study, average prevalence in Kirikkale in
the 5-year period between the years 19992003 was
investigated and it was determined as 13.61 (part
per 100.000). The rates according to the years were
as; 16.3 in 1999, 11.2 in 2000, 15.08 in 2001, 12.44
in 2002, and 13.33 in 2003. While some
fluctuations occurred during the 5-year period, there
was a slight overall decrease.

In years 1990 and 2005, tuberculosis
prevalence rates of developed countries such as
Germany, France, England, USA and developing
countries such as India and Bangladesh were
reported as 15-6, 19-10, 9-11, 7-3 and 299-570,
630406 (part per 100.000) respectively. While for
the same years the prevalence rates of 28-15, 44-41
were reported for Greece and Bulgaria respectively,
which are among the neighboring European
countries; and the rates for Persia and Iraq in Asia
were 50-30, 88-76 respectively (1). In this study,
the prevalence rates of Turkey were found to be
closer to the developed European countries rather
than the developing countries (6-19).

Tuberculosis is a disease that correlates with
socioeconomic status. Good nutrition and high life
standards decrease the tuberculosis prevalence rates

(™).
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Table 1. Patient demographics.

Total
Years Sex Distrubition of patiens according to age groups patients
0-10 11-20 21-30 31-40 41-50 n  51-60 61+ n 0-61+n (%)
n®) n(%) n(%) n®) %) n() (%)
Female 3 6 3 3 3 20 (32)
2 Male 2 1 7 15 7 1 42 (68)
B Total 2(3) 4 (6) 13(21) 11(18) 18(29) 10(16) 4 (6) 62
Total
Years Sex Distrubition of patiens according to age groups patients
0-10 11-20 21-30 31-40 41-50 51-60 61+ 0-61+
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Female 3 1 3 4 12 (28)
S Male 1 6 9 2 4 31(72)
& Total 0 (0) 4(9) 7 (16) 10(23) 12(28) 2(5) 8 (19) 43
Total
Years Sex Distrubition of patiens according to age groups patients
0-10 11-20 21-30 31-40 41-50 51-60 61+ 0-61+
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Female 2 7 6 1 1 20 (34)
= Male 1 3 10 7 6 7 38 (66)
& Total 1(2) 5(9) 17(29) 7(12) 13(22) 7(12) 8 (14) 58
Total
Years Sex Distrubition of patiens according to age groups patients
0-10 11-20 21-30 31-40 41-50 51-60 61+ 0-61+
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Female 2 5 1 1 1 11 (23)
o Male 1 10 6 5 7 37 (77)
& Total 0 3(6) 15(31) 9(19) 7 (15) 6 (13) 8 (17) 48
Total
Years Sex Distrubition of patiens according to age groups patients
0-10 11-20 21-30 31-40 41-50 51-60 61+ 0-61+
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Female 2 2 4 1 3 5 19 (37)
0 Male 1 8 4 7 5 4 33 (63)
& Total 3(6) 10(19) 8(15) 6 (12) 8 (15) 8 (15) 9 (17) 52
Total
Years Sex Distrubition of patiens according to age groups patients
0-10 11-20 21-30 31-40 41-50 51-60 61+ 0-61+
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Female 2 12 23 14 8 14 82 (31)
= Male 4 14 37 44 25 23 181 (69)
= Total 6 (2) 26 (10) 60(23) 43(16) 58(22) 33(13) 37(14) 263

In a publication of Turkish Medical Association;
Central Anatolia Region, which includes Kirikkale,
was reported as the second highest region after
Marmara Region concerning the number of health
personnel in 2002. In the same publication, the

region was also reported to be the second highest
region after Mediterranean Region in 2001-2004
concerning BCG vaccination rates. Moreover,
according to the data between 1990 and 2000
Kirikkale was among the second-tier developed
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cities in Turkey, and the 10th highest city
concerning the gross domestic product per capita in
2001 (7, 8).

The reason that tuberculosis prevalence rate in
Kirikkale is lower than the rate throughout the
country could be related to the city’s
socioeconomic status which is better compared to
the other cities country-wide.

According to the reports both from our country
and world-wide countries, tuberculosis has been
seen more in males than in females. While
male/female ratio is 1,3 in African countries, it is
between 2-2.2 in European, Southeast Asian, and
Western Pacific countries (1, 6, 9). Similarly, in this
study tuberculosis was determined twice as much in
males than in females (male/female ratio 2).

When the distributions of tuberculosis infection
against years and age groups were examined, it was
observed that tuberculosis prevalence rate shifted
through younger age groups in Kirikkale. In a study
of Balci and colleagues between the years 1995-
1999, average age of positive cultures was reported
as 47 (10). In this study, the highest positivity ratio
(29%) among 62 patients was found in 40-50 age
group in 1999. However, the highest positivity was
observed in 20-30 ages beginning from 2001 (2001
29%, 2002 31%). Besides, peak value (19%)
observed as early as in 10-20 age group in 2003.
When the total number (263) of positive patients in
5 years is considered; two peak values in 21-30 and
41-50 age groups were observed (23% and 22%
respectively). The distribution of the other age
groups were determined as; 16% in 31-40 age
group, 13% in 51-60 age group, 14% in the group
over the age of 61, 10% in 11-20 age group, and
3% in 0-10 age group (Table 1). In another
publication from Turkey, it was reported that the
prevalence rate increased within young adults and
people over 65 years. In the same publication, it
was also shown that new cases peaked within 20-24
years of age in 2004 (3). Age distribution of
tuberculosis is consistent with the results in our
country (11). Moreover, according to WHO 2005
data tuberculosis peaked in young adults (25-35
years of age) in developed countries such as
Germany and France. The explanation for the
appearance of tuberculosis infection in young
people, even in children in these countries is the
immigrants from less developed countries.

Tuberculosis frequency among patients with
Human Immunodeficiency Virus (HIV) is 500
times more than the ordinary population (5, 12).
Among the reasons of increased frequency in young
people are the increase in HIV infections and the
spread of the infection being faster in young people
than the older (13, 14, 15). It is not appropriate to
link the increase among young people to HIV in our
region since HIV incidence is not high in our
country, unlike African countries. In the data

records of Ministry of Health, HIV incidence rate
was reported as; 0.23 (part per 100.000) in 2000,
0.27 in 2001 and 2002, 0.28 in 2003 (1, 16).
Immigrants from other cities or countries are not
also considerable for Kirikkale. Yet, 38% of the
population is consisted of young people. The reason
that the tuberculosis prevalence rate being high in
young people might be related to the high
population of young people in the city, active and
social life style of these people (school, military
service, and active social life), and the faster spread
of the disease because of this lifestyle.

In  summary, tuberculosis prevalence is
considerably low in Kirikkale. In fact, 2005 data is
similar to the developed European countries’ data.
Yet, it might be considered dangerous since the
prevalence and the spread rate is high among young
age groups. Follow-up and the control of the spread
of tuberculosis by surveillance studies are
important.

References

1.  Global tuberculosis control: surveillance, planning,
financing. WHO report 2007. Geneva, World
Health Organization (WHO/HTM/TB/2007.376).
p.166-277.

2. Frieden, TR,, Sterling, TR., Munsiff, SS., Watt, CJ.,
Dye, C. Tuberculosis. Lancet. 2003 362, 887-899.

3.  Kiligaslan, Z. Tuberculosis in the World and
Turkey. ANKEM. 2007; 21: 76-80.

4.  Okutan O, Akciger Tiiberkiillozu: Klinik
Degerlendirme. Turkiye Klinikleri J Pulm Med-
Special Topics 2011; 4(2): 15-22.

5. Yew WW, Leung CC. Pulmonary and Critical Care
Update Update in Tuberculosis 2007 AM J CRIT
CARE 2008; 177: 479-485.

6. Gopinath, K., Kumar, S., Singh, S. Prevalence of
mycobacteremia in Indian HIV-infected patients
detected by the MB/BacT automated culture
system. Eur J Clin Microbiol Infect Dis. 2008;
27(6): 423-31.

7.  Gimislii, F., Ozkara, S., Ozkan, S., Baykal, F.,
Giillii, U. (2007) Tuberculosis Control in Turkey,
Report 2007 Department of Tuberculosis Control,
The Ministry of Health of Turkey. Rekmay Ltd. Sti
Press. Ankara, p.28-30.

8.  Kiling, G., Giilersoy, NZ. (2007) Evaluation of the
potential for districts to become province with
respect to level of urbanization. Architecture,
Planning, Design. 6(1), 66-78.

9. Hamzaoglu, O., Ozcan, U. (2006), Health Statistics
of Turkey. Turkish Medical Association press,
Ankara, p. 111.

10. Senol, G., Komiirciioglu, B., Komiirciioglu, A.
Drug resistance of Mycobacterium tuberculosis in
Western Turkey: a retrospective study from 1100-
bed teaching hospital. J Infect 2005; 50, 306-311.

11. Balcy, I, Dikensoy, O., Bayram, A., Filiz, A. (2000)
Drug-resistant Tuberculosis at the University
Hospital in Gaziantep, South-eastern Turkey. J Int
Med Res. 28, 300-306.

22



KU Tip Fak Derg 2011; 13(1)
ISSN 1302-3314
Orijinal Makale

12.

13.

14.

15.

16.

17.

Pekcan S, Aslan AT, Kiper N, Kése M, Cinel G,
Cobanoglu N, Yal¢m E, Dogru D, Ozgelik U. The
Turkish Journal of Pediatric pulmonology in a
developing country: our focus. Pediatrics 2011; 53:
11-18.

Celik, G. (1994) HIV infection and tuberculosis. J
Med Sci. 14, 455-59.

Dye. C. (2006) Global epidemiology of
tuberculosis. Lancet. 367: 938-940.7

Borgdorff, MW., Nagelkerke, NJ., de Haas, PE.,
van Soolingen, D. (2001) Transmission of
Mycobacterium tuberculosis Depending on the Age
and Sex of Source Cases. Am J Epidemiol. 154,
934-943.

Nelson, LJ., Wells, CD. (2004) Global
epidemiology of childhood tuberculosis. Int. J
Tuberc Lung Dis. 8(5), 636-647.

Yardim, N., Vardar, C. (2008) 2000-2005
HIV/AIDS Status In Turkey According To The
Ministry Of Health Records. J Med Sci. 28, 544-
547.

Coresponding author:

Teoman Zafer Apan

Kirikkale Universitesi

Department of Microbiology and Clinical
Microbiology, Faculty of Medicine Kirikkale,
Tiirkiye

Tel: +9005332235034

Fax: +9003122522625

E-mail: teozaf@hotmail.com

23


mailto:teozaf@hotmail.com

