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Abstract 
Nowadays one of the world's biggest health problems is tuberculosis. BCG vaccine has been 
used worldwide since 1921. Tuberculin test is considered valid tool for mycobacterium infection 
in children medicine. Since according to national vaccination program for all children receive 
BCG vaccine beginning of the birth and positive results of tuberculin skin test can be caused by 
vaccine injection and some people with latent infection do not receive complete treatment, so is 
done to assess the impact of BCG vaccine on tuberculin test results for elementary school 
students in Kermanshah. 
This study is a cross-sectional study on 361 students of 12-7 years old who have received BCG 
vaccination at birth in the city of Kermanshah. Demographic information of students such as age, 
gender, scar diameter after obtaining satisfaction parents injecting tuberculin test is done by 
technician training and information were collected by a questionnaire designed and analysis of 
data was performed using statistical software SPSS 16. This study showed that 49.9% were girl 
and 50.4 were boy that (13.9%), 115 students have negative tuberculin reaction, (53.7%) have 
suspicious tuberculin reaction and (14.1%) have a positive tuberculin reaction. In this study there 
was statistically significant correlation between BCG scar size and the severity of tuberculin test. 
According to the results of this study it appears that tuberculin test alone in terms of screening 
TB is an imperfect tool, tuberculin test along with Pap smear test in screening for TB plays an 
important role. 
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Nowadays tuberculosis is one of the world's biggest health problems. It is guessed that one in 
three people of the world population are infected with tubercle bacillus and per second one 
person is added to their number [1]. It is worrying that according current estimation 50 million 
people of these people, to multi-drug resistant tubercle bacillus (MDR- TB) infected. There are 
currently 20 million people infected with tuberculosis worldwide that more than 80 percent of 
the cases are related to only 22 developing countries of the world [1, 2]. Iran's neighbours with 
two countries of Afghanistan and Pakistan that are among the 22 countries and also Iraq (with 
crises of recent years) and the newly independent countries of north of the country (with a high 
prevalence of multidrug-resistant tuberculosis) remind need for attention more than ever to this 
disease [3]. BCG vaccination has been used around the world since 1921. This vaccine is made 
from bovis mycobacterium organism. The protective effect of the vaccine is considered generally 
60-40 percent and protection against Miliary tuberculosis and tuberculosis meningitis estimate 
90-80% [4]. BCG vaccine in our country is inoculated at birth and inoculation dose in children 
under one year old is 0/ 5ml that is injected in area of the deltoid right arm into serum [5]. 
Tuberculin test is considered valid tool to determine mycobacterium tuberculosis infection in 
children medicine [6]. This test has false positive and negative answers. In general, in study of 
tuberculin test, results are interpreted with tightness of more than 15 mm TB infection and less 
than 5mm of negatively. Results 5 to 9 mm has been the non-tuberculosis effect and 10 to 14 mm 
can be interpreted more carefully [7]. Based on scientific sources, the effect of BCG vaccination 
in assessing tuberculin test in the first years of life was high and over time reduces its impact and 
is without impact in school age [8]. Since according to national vaccination program all children 
receive BCG vaccination at birth and positive results of tuberculin skin test can be caused by 
vaccine injection and some people with latent infection do not receive complete treatment, in 
order to assess the impact of BCG vaccination on tuberculin skin test results in primary school 
students in Kermanshah city this study is designed and is executed. 
 
2. Tuberculosis 

Tuberculosis is one of the oldest diseases recognized of human that its history dates back to 
ancient Egypt. This infectious disease is caused by TB germs which mainly involves our lungs 
that so-called (pulmonary tuberculosis). Also TB can affect except lungs, the spine, lymph 
nodes, the gastrointestinal tract and kidneys, and other parts of the body that in this case is called 
(extra pulmonary tuberculosis). Tuberculosis is an infectious disease that is created as a result of 
a number of tuberculosis mycobacteria (tuberculosis, bovis, africanum) and in most cases disease 
are caused by mycobacterium tuberculosis. 

 
3. Epidemiology of Tuberculosis 
According to the world anti-tuberculosis association, approximately eight million eight hundred 
thousand cases of tuberculosis are registered annually in the world and of those, some 700,000 
people have died from the disease. In our country, about 10,000 cases of TB recorded per year 
that this figure has been estimated approximately 50% (a country index of the incidence of 
smear-positive tuberculosis is 13 in 100 thousand). There are currently 15,500,000 cases of TB 
in the world and in each second one person is infected with TB and in each 4 seconds one person 
is diagnosed with TB and in each 17 seconds one person dies of TB in the world. About one third 
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of ie 2,000,000,000 people in the world infected with mycobacterium tuberculosis, in developing 
countries, 25% of preventable deaths caused due to tuberculosis. 95% of TB cases and 98% of 
tuberculosis deaths are in developing countries. 75% of TB cases occur in the age group 15 to 50 
years old. Tuberculosis disease in terms of the disease is in seventh ranking and this ranking due 
to changes and movement higher rankings also remained constant and are predicted to remain at 
the same level until 2020. In 2000, over 3.5 million people died of TB and while all of these 
deaths are preventable. 
 
4. Diagnostic Methods 
Photography of patients’ chest with TB by X-ray 
Tuberculin test 
Sputum Implant 
Chest radiography 
Tissue sampling 
 
5. Tuberculin 
TB bacillus was discovered by Robert Koch in 1882 AD and 8 years later, in 1890, the discovery 
of the tuberculosis bacillus in the food environment, from autolysis Basil, a material was 
obtained which was called tuberculin. Mantoux tuberculin skin test is the standard method for 
determining person infection with the mycobacterium tuberculosis. Sure doing and the correct 
reading of skin test requires standardized procedures, training, monitoring and practice. 
Tuberculin test injections with 1.0 ml of PPD to the inside forearm. 
This should inject with a special syringe of tuberculin that its slant is upward. Injection is 
performed as intradermal. If the injection is done properly in this case occurs a raised area with a 
diameter of 6 to 10 mm in the skin. 
A skin reaction is called 24 to 48 hours after injection. For people who do not visit to 72 hours 
for evaluation should be re-tested for a new appointment. The skin reaction study is based on 
area of induration in millimeters. Infected with tuberculosis is caused to the production of 
specialized cells in the immune system, that known as T cells and are responsible the duty to 
identify the bacteria. Therefore, when cells are exposed to PPD, skin reaction occurs at the 
injection site. 
● How to interpret the test: The test interpretation is dependent on two factors: 
1) Measuring induration in millimeters. 
2) The risk of TB infection and progression to disease if infected. 
● Classification of skin test reaction 
A) Induration of 5 or more is considered to be positive in the following cases: 
Infection to: 
▪ HIV recent contact with TB disease 
▪ Fibrotic changes on chest photo that indicates the previous TB 
▪ Patients with transplanted organ 
▪ Patients who for other reasons are imonosopres (receiving more than 15 mg of prednisone per 
day during a month or more and Receiving a TNF-a antagonists) 
Tuberculin testing in adults has less value because most adults have a positive test. 
 
6. Exploring Children 
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Children especially in less than 6 years of age who have been exposed and have clinical signs 
and symptoms paraclinic (positive tuberculin test, lung radiograph of suspect, sputum or positive 
gastric juices for AFB) should be treated as a patient with TB and otherwise all children less than 
6 years of age who have been exposed, should receive preventive therapy with isoniazid of 5 mg 
for per kg body weight daily and for 6 months. 
 
Medical prophylaxis with isoniazid: 
Preventive therapy with isoniazid of 5 mg for per kg body weight daily and for 6 months will 
impede the progress infection caused by mycobacterium to tuberculosis. This treatment is 
necessary only for persons at high risk such as: 
- Babies born to mothers with pulmonary tuberculosis with sputum smear-positive. 
- All children less than 6 years of age who have been exposed but do not have clinical symptoms 
suggestive of tuberculosis. 
- Patients with a weakened immune system, people with uncontrolled diabetes, patients with 
kidney failure who have a positive tuberculin test (if requested doctor) 

  
7. Research Hypothesis  

1- The frequency percentage of tuberculin test result is different after BCG vaccination in 
primary school students of Kermanshah. 
2. The tuberculin test result is different after BCG vaccination in primary school students of 
Kermanshah in terms of age groups. 
2. The tuberculin test result is different after BCG vaccination in primary school students of 
Kermanshah in terms of gender. 
2. The tuberculin test result is different after BCG vaccination in primary school students of 
Kermanshah in terms of weight. 

 
8. Research Methodology  
This study is a cross-sectional study on 361 students of 12-7 years old who have received BCG 
vaccination at birth in the city of Kermanshah. Students with a background of tuberculosis, a 
particular disease (kidney failure, hepatic failure, immune deficiency), malnutrition, immune 
debilitating medication, blood transfusions over the past one month, the BCG vaccine injection 
at a time other than birth with background of viral diseases (measles, chicken pox, mumps) are 
excluded from study during 1 month. Specifications related to individual such as age, gender, 
BCG vaccination scar diameter by a doctor in a form designed be recorded and after necessary 
explanations about the method of test and its safety and taking satisfaction of parents, Tuberculin 
skin test is done with Mantoux method for each child by a trained technician. Method testing 
means that the anterior surface of the forearm skin in a distance of upper one-third and lower 
two-thirds are kept slowly and is dipped the needle into the skin with a mild slope and the 
amount of one-tenth milliliter of liquid PPD is injected into the skin so that seen the light bumps 
with certain margin of 5 to 8 mm into the skin. Test results is examined 48 to 72 hours after 
injection by a doctor trained and stiffness (induration) on the horizontal axis of the arm 
perpendicular to the axis of the forearm was recorded in term of millimeters. Diameter of 
stiffness (induration) is considered less than 5 mm for negative people, 5 to 9 mm for suspect and 
more than 10 mm for positive. For tuberculosis test is used the solution of 5 units PPD- S with 
the average power prepared by the Pasteur Institute. In the absence of induration result as "zero 
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mm" were reported. After results collecting, data is entered using SPSS software version 20 and 
the required analysis was performed. 

 
9. Research Findings  
In this study, 361 children were examined that their range of age were between 6 to 12 years old. 
Of this number 179 (49.6%) were girls and 182 (50.4%) were boys. Age of cases is presented in 
table 2. Of persons studied 115 cases (13.9%) had reaction less than 5 mm, 194 patients (53.7%) 
had reaction of 5 to 9 mm and 51 cases (14.1%) had more than 9 mm (Table (3)). According to 
the statistical analysis, there was no significant correlation between the age group and tuberculin 
test. So from number of study population in term of the economic situation, 177 cases (49%) had 
good economic situation, 132 (36.6%) were moderate and 52 (14/4%) had weak economic 
situation (Table 4). In this study there was no significant correlation between economic situation 
and PPD test. The most frequent is related to diameter of Oscar 3 mm with a frequency of 122 
(33.8) and the lowest frequency are related to 8 mm with a frequency of 7 (1.9) (table 5) and 
there was no significant correlation between the diameter of the scar and PPD test. Other results 
are presented in tables. In general, there was no significant statistical difference between gender 
and Tuberculin test. 

 
Table 1: Mean of weight and age children studied 

Standard 
deviation 

Mean  Maximum Minimum  

1.708 9.5 12 7 Age  
7.225 29.91 45 16 Weight 

 
 
 

Table 2: Frequency Distribution of child gender studied 
Gender 

Total Girl Boy 
Number (percent) Number (percent) Number 

(percent) 
361 (100) 179 (49.6) 182 (50.4) 

 
Table 3: Frequency Distribution of family economic status of children studied 

Economic situation 

Total weak Middle Good 
Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

361(100) 52(14.4) 132(36.6) 177 (49) 

 
Table 4: Frequency Distribution of tuberculin test results in children studied 



, 20156Vol. 2, No.         Journal of Research and Development   

13 

 

tuberculin test 

Total More than 9 Between 5 to 
9 

Less than 5 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

361 (100) 51 (14.1) 194 (53.7) 115 (13.9) 

 
Table 5: Frequency distribution of scar diameter in children studied 

scar diameter 
Total  8mm 7mm 6mm 5mm 4mm 3mm 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

361 (100) 7 (1.9) 15 (4.2) 29 (8) 67 (18.6) 121 (33.5) 122 (33.8) 
 

Table 6: Frequency distribution of ages of the students studied 
Age of students 

total 12 years 
old 

11 years 
old 

10 years 
old 

9 years old 8 years old 7 years old 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

Number 
(percent) 

361 (100) 60 (16.6) 60 (16.6) 60 (16.6) 60 (16.6) 60 (16.6) 60 (16.6) 
 

Table 7: Frequency distribution of primary school students gender in terms of PPD 
pavlue total 9> 5 to 9 <5 PPD 

gender  Number  Number  Number  Number  
182 26 96 60 Male  
179 25 98 56 Female  
361 51 194 116 total 

 
Table 8: Frequency distribution of primary school students age in terms of PPD 

pavlue total 9> 5 to 9 <5   
Induration 
diameter 

(mm) 
Age (years) 

 Number  Number  Number  Number  

60 4 31 25 7 
60 6 29 25 8 
61 9 34 18 9 

60 10 33 17 10 
60 11 31 18 11 
60 11 36 13 12 

361 51 194 116 Total  
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Table 9: Frequency distribution of primary school students economic situation in terms of PPD 

 
 
 
 

10. 

Discussion and Conclusion 
To determine TB infection is used tuberculin test (19, 20). TB infection in developing countries 
generally occurs during childhood and activation of the disease occurs in older age groups. 
Therefore infection in childhood is considered as a new infection and to measure and evaluate 
ARI are using the TST. 
In Iran, like other developing countries, according to WHO recommends BCG vaccination is 
done at birth [21]. Some researchers think that test due to interaction reaction with BCG cannot 
dictate TB infection in children. Extensive studies have shown different results in different 
countries that with the exception of a few in the industrialized countries, most of them are done 
with high TB infection in developing countries and know negligible This interference effect [20]. 
This study showed that the majority of students studied had a negative tuberculin reaction. These 
results is done and obtained in similar study by Dr. Mirnaseri and Dr.Amini [22, 23]. It seems 
that abundance of negative results in tuberculin test be due to gradual reduction of safety and 
reduce the tuberculin sensitivity over time and lack of revaccination [24]. About mean of 
tuberculin test reaction there was no significant difference between the two genders. So that the 
reaction rate in males was higher than females. In research conducted by Mr. Ahmadnejad and 
brothers Rezaei in Tabriz is not obtained the same result [25]. 
Among study population who had a positive tuberculin reaction, the largest number of 27 people 
residing were good socio-economic situation and among the students with negative tuberculin 
reaction the largest number of 54 people residing were in areas with socio-economic situation 
that this correlation wasn’t significant, While there was no significant correlation between the 
results of Dr.Mirnaseri [22]. Additional research is necessary in this case. In this study, the result 
of the reaction ppd test in 13.9% of children were found negative that study of  Garcia-Sancho 
from Brazil with 70% [26] and Sleiman and et al [27] from Lebanon with 80.3 % Results of this 
study compared to study conducted results is lower. ppd test reaction result in 53.7% of children 
vaccinated was suspect  that in the study Sleiman and et al [27] in Lebanon with 11.9% and 
Tanrikulun and et al in Turkey was 4.5% [28]. Comparison of these figures may be due to non-
TB mycobacterium that be causing the effects on skin reaction in the range of 10 millimeters. 
Further studies are needed to confirm this assumption. 
Reactions result of positive Ppd test indicates that TB or tuberculosis is 14.1%. This amount 
reported in the study of Gopi & et al [29] from India 7.8% and study of  Sleiman & et al [27] 
from Lebanon 7.8% and study of Garcia-Sancho from brazil [26 12.4% and report of  Escobar & 
et al [30] from brazil 32% and study of Serane & et al [31] from India 18.6%  and study of 
Tanrikulun & et al [32] from turkey 3.4% and in study of Brasardo in immigrants to Canada [32] 
21%. Comparing these results indicate similar relationship rates of latent TB in the studied area 

pavlue total 9> 5 to 9 <5 PPD 
Economic 
situation  

0/0276 Number  Number  Number  Number  

117 27 96 54 good 
132 13 75 44 Middle 
52 11 23 18 Weak  

361 51 194 116 total 
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with Brazil that with regard to similar epidemiological situation is expected. In comparison with 
countries with higher TB infection rates, such as Brazil, India and immigrants in Canada is 
showing less incidence of TB in our area that this is also expected. 
 In some studies to evaluate background and the efficacy of BCG vaccine is used the study of 
scar, BCG. Although scar will not create in everyone but there are in most of the people and is 
relatively stable. In Peru country is consider scar as suitable criterion for receiving vaccine 
history because more than 99 percent of the children studied had scar in 6 months old [33]. 
In this study, all children studied had BCG scar that this view is consistent with findings of 
others (91.5 percent, 97 percent) [34-36]. 
Scarring after receiving the vaccine in both male and female in both age groups was similar and 
there was no significant difference between them. However, it was found that in each year is less 
than the previous year. Perhaps this phenomenon be due to type of vaccine used for pain and 
gender in the last year that had less ability in scarring But another possibility Sadeghian believe 
that after 4 years of positive tuberculin reaction among Iranian children can be evaluated as a 
tuberculosis infection and does not caused by the vaccine [37]. Uyan also concluded to this result 
[38] low amount. Tuberculin reaction in this province also raised the possibility that despite 
positive tuberculin reaction even in infants vaccinated may be associated with TB infection and 
it is essential that the patient be further evaluated for tuberculosis. 
References  
1.Corbett EL , Watt CJ , Walker N ,et al. The growing burden of tuberculosis: global trends and 

interactions with the HIV epidemic. Arch Intern Med. 2003May 12; 163(9):1009-21. 
2.Dye C, Scheele S, Dolin P, Pathania V, Raviglione MC. Consesus statement. Global burden of 

tuberculosis: estimated incidence, prevalence, and mortality by country. WHO Global 
Surveillance and Monitoring Project. JAMA.1999 Aug 18; 282(7):677-86. 

3.Mirsaeidi SM, Tabarsi P ,KhoshnoodK,et al. TREANTMENT OF MULTIPLE DRUG- 
RESISTANT tuberculosis (MDR- TB)  in Iran . Int J Infect Dis .2005 Nov; 9(6):317-22. 

4.Penelope HD, Georges Peter. Active immunizing agents . In: feigin, Cherry, Demmler. 
Kaplan,s test book of pediatric infectious diseases. 5 th ed. Saunders: 2004. P.3136-82. 

5. Szczua,l. adverse events following immunization with BCG vaccine in Poland 1994-2000. 
Przedell epidemiol 2002: 56 (2): 205-16. 

6. Mandell d, Bennett je, dolin r. peinciples and practice of infectious diseases. 7ed, u.s.a, 
Churchill livingstone, 2009: 2583-2596. 

7. Ghadha, vk. Tuberculin test. Indian j pediatr, 2001 jan; 68 (1): 53-8. 
8. Wang L, Turner Mo, Elwood Rk, Schulzer M, Fitzgerald Jm.A meta-analysis of the effect of 

bacilli calmette Guerin vaccination on tuberculin skin test measurement. Thorax.2002 sep; 57 
(9): 804-9. 

9. Mahyar A, Masomlo Z. evaluation of montoux tuberculin test following BCG vaccination in 
children. The journal of Qazvin university of medical sciences, 2000; 3(4): 65-71. 

10. Zehni K, Afrasiabian Sh.tuberculin skin test in middle school students in Sanandaj, 2001. 
Scientific journal of Kurdistan university of medical sciences. 2001; 5(20): 35-7. 

11. Sharifi H, Khanbanpour M, Arabi M. cutaneous response to tuberculin test four months after 
BCG vaccination at birth n rural areas of kashan. KAUMS journal (FEYZ). 1999; 3(3): 88-
93. 

12. Saleh Zadeh F, Arshi S. tuberculin test and its changes after one year in Ardabil primary 
school students. J Ardabil univ med sci; 2002; 5(2): 7-21. 



, 20156Vol. 2, No.         Journal of Research and Development   

16 

 

13. Ghaemi,E; Vakili,M.A. Tuberculin reactions in infants and children 4/5 months and 7 years 
old vaccinated with BCG at birth. Journal of Gorgan University of Medical Sciences, Vol. 6, 
No 14, pp 26 to 31, 2004. 

14. Amini Ranjbar,S. Screening Tuberculosis by Tuberculin test in male middle schools in the 
city of Rafsanjan. University Journal of Medical Sciences and Health Services, shahid 
sadooghi Yazd, sixth year 1, Page 27-30. 

15. Nilfarshan,M.A; Hashemi, Sh. Evaluating the effectiveness of BCG vaccination in the 
neonatal period. Journal of Iran Medical Sciences, Vol. 2, No. 3, pp 200 to 206, 1995. 

16. Hosseinipour Sakha,S; Rahbani, M.E. Evaluating Tuberculin test and BCG scar after 
neonatal period vaccination. Medical Journal of Tabriz University of Medical Sciences and 
Health Services, Vol 32, No 38, pp 17 to 20, 1998. 

17. Khalilzadeh,S; Baghaei, N;Boloursaz,M.R. Screening tuberculosis in children with clinical 
signs in close contact with TB patients. Iranian Journal of Tanafos, Vol 2, no 5, pp. 51 to 56, 
2003. 

18- GusevaEM,EfimovaEP.Tubeculin sensitivity in infants and preschool children .ProblTuberk. 
2001;(1):15-7. 
19-RavigtioneMC, O’Brien RJ. Tuberculosis .In: Kasper, Braunwald, Hauser, Lango, and   
Jameson. Harrison’s Principles of Internal Medicine.16th Ed. New York: McGraw-Hill; 
2005.150; 953-966 
20- Fitzgerald D, Haas DW, Mycobacterium tuberculosis In: Mandell, Douglas, and Bennett’s. 
Principles and Practice of Infectious Diseases. Sixth ed. Philadelphia: Churchill Livingstone; 
2005. 248; 2852-2886. 
21- Mirhaghani, L; Nasehi,M. Help Country Fight Tuberculosis, Director of the center for 

Disease Ministry of Health and Medical Education .thran. Publication of sound. 2002.pp 15 to 
16. 

22. Mirnaseri,F. Evaluating the results of tuberculin test in middle school students in Yazd city. 
University of Medical Sciences and Health Services – Health Shahid Sadooghi in Yazd, 
seventh year, no 1, 1999, 25-29. 

23- Amini Ranjbar,S. Screening Tuberculosis by Tuberculin test in male middle schools in the 
city of Rafsanjan. University Journal of Medical Sciences and Health Services, shahid 
sadooghi Yazd, sixth year 1, Page 27-30. 

24- Alpel Stein,G; Fett M, Reznik R. the prevalence of tubercolisis infection amongyear 8. 
School children in inner sydeney in 1992, med.j.aust, feb 1994, 21: 160 (4):197-201. 

25-abstracts of articles Fourteenth Congress of tuberculosis in the country, Kashan University of 
Medical Sciences and Health Services, 1998. pp 38, 143,341. 

26-  Garcia-Sancho F MC, Garcia-Garcia L, Jimenez-Corona ME, Palacios-Martinez M, 
Ferreyra-Reyes LD, Canizales-Quintero S, et al.  Is tuberculin skin testing useful to diagnose 
latent tuberculosis in BCG- vaccinated children? Int J Epidemiol. 2006 Dec; 35(6):1447-54. 
Epub 2006 Sep 28 

27- Sleiman R, Al-Tannir M, Dakdouki G, Ziade F, Assi NA, Rajab M. Interpretation of the 
tuberculin skin test in bacilli Calmette-Guerin vaccinated and nonvaccinated school children. 
Pediatr Infect Dis J. 2007 Feb; 26(2):134-8. 

28-Tanrikulu C, Abakay A, Abakay O, Alp A. Tuberculosis screening results made at primary 
schools in Cizre.Tuberk Toraks.2006;54(4): 336-40. 



, 20156Vol. 2, No.         Journal of Research and Development   

17 

 

29- Gopi PG, Subramani R, Nataraj T, Narayanan PR.Impact of BCG vaccination on tuberculin 
survey to estimate the annual risk of tuberculosis infection in south India. Indian J Med Res. 
2006 Jull; 124(1):71-6. 

30-Escobar AL, Coimbra CE Jr, Camacho LA, Santos RV.Tuberculin reactivity and tuberculosis 
epidemiology in the pakaanova (Wari) Indians of Rondonia, south western Brazilian 
Amazon.IntTuberc Lung Dis.2004 Jan; 8(1): 45-51. 

31- Serane VT, NaliniP.Tuberculin reactivity in healthy children in Pondichery.Indian J 
Pediatr.2001 Aug; 68(8): 729-32. 

32- Brassard p, Steensma C, Cadieux L, Lands LC. Evaluation of school based tuberculosis 
screening program and associate investigation targeting recently immigrated children in low 
burden country.Pediatrcs.2006 Feb.; 117(2):148-56. 

33- Santiago EM, Lawson E, Gillenwater K, Kalangi S, Lescano AG, Du Quella G, et al. A 
prospective study of bacillus Calmette-Guerin scar formation and tuberculin skin test 
reactivity in infants in Lima, Peru. Pediatrics. 2003; 112(4): e298. 

34-Menzies D. What does tuberculin reactivity after bacilleCalmette-Guerin vaccination tell us? 
Clin Infect Dis. 2000; 31 Suppl 3: S71-4 

35- Kroger L, Katila ML, Korppi M, Brander E, Pietikainen M. Rapid decrease in tuberculin skin 
test reactivity at preschool age after newborn vaccination. ActaPaediatr. 1992; 81(9): 678-81. 

36-Jason J, Archibald LK, Nwanyanwu OC, Kazembe PN, Chatt JA, Norton E, et al. Clinical 
and immune impact of Mycobacterium bovis BCG vaccination scarring. Infect Immun. 2002; 
70(11): 6188-95. 

37- SadeghiHasanabadi A, Hadi  N, Yaghoot M. Tuberculin reaction and BCG scar in children 
vaccinated at birth. Eastern Mediterranean Health Journal. 1998; 4(Issue 1): 21-26. 

38- Uyan AP, Baskin E, Buyukbese E, Gokalp AS. Evaluating Bacillus –Calmette-Guerin 
Vaccination by Tuberculin skin test response.Indian pediatrics.2000; 37:1106-10. 

 


