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Abstract 

Tuberculosis is an infectious disease caused by Mycobacterium tuberculosis which transmission 

is sputum less micro-discharge issued by an infected patient. The examination of tuberculosis in 

acid-resistant bacteria is recommended by WHO using the Ziehl Neelsen method. The objective 

of this study is to determine the differences in the way the preparations were examined for the 

number of acid-resistant bacteria. This research is a cross-sectional design laboratory 

experimental research. The study was conducted in June-July 2018. The examination was 

conducted microscopically using the Ziehl Neelsen method. The inspection procedure is 

performed on direct preparations and indirectly checked. The results of the study conducted 

showed that there was no significant difference in the number of acid-resistant bacteria (p-value 

= 0.758). It was concluded that the results of examining the number of positive acid-resistant 

bacteria in direct and indirect preparations examined did not affect the results of the number of 

bacteria on the microscopic examination of positive acid-resistant bacteria. It is recommended 

for further studies on the use of uniformed samples for the making of preparations using one of 

the samples at any time. 
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1. INTRODUCTION

Infectious and non-communicable diseases continue to be a major problem in East 

Nusa Tenggara Province. The biggest diseases that are still the focus of the government 

are Malaria (Kristina, 2018), Tuberculosis (Kambuno et al., 2019, Sukartiningsih & 

Gunawan, 2016), Filariasis (Irfan et al, 2018), Hepatitis B (Kambuno et al, 2019), 

Maternal and child mortality (Awang, 2017, Wedho, 2017), Stunting problems (Tenda 

et al, 2017, Boro, 2017). Tuberculosis is an infectious disease which transmission is 

sputumless micro-discharge issued by the patients of positive Basil acidic Resistant 

(Kementerian Kesehatan, R.I. 2016). Tuberculosis is caused by Mycobacterium 

tuberculosis and is an acid-resistant bacterium that has cell walls that are rich in 

peptidoglycan and lipids so that they cannot absorb dyes or are difficult to stain. This 

bacterium is rod shaped and is acid resistant so it is known as Basil Acid Resistant 

(Mirawati & Lestari, 2017, Kambuno N.T & Fanggidae, 2017). Tuberculosis has been 

around for thousands of years and remains a major global health problem (Friedent et 

al., 2014). In 2016, there were an estimated 10.4 million new cases of tuberculosis 

worldwide and 1.7 million people died from tuberculosis (Toolkit, 2018). 2017 and 

2018 are historic years for global and national efforts to end TB in accordance with the 

2030 Sustainable Development goals, WHO is targeting to reduce tuberculosis deaths 

by 90% and reduce incidence by 80% in 2030 (Kementerian Kesehatan, R. I. 2016). 

 Indonesia is the country with the second largest number of new cases in the world 

after India. 60% of new cases occur in 6 countries, which are India, Indonesia, China, 

Nigeria, Pakistan and South Africa. Thus, China, India and Indonesia accounted for 

45% of global cases in 2016. Nigeria and South Africa each accounted for 4% of the 

global total (Friedent et al.,  2014). 

 Based on Health Profile data for 2017 and 2018, the number of TB BTA+ has 

increased, which was in 2017 TB + sufferers in East Nusa Tenggara by 29.5% and 

increased in 2018 to 32.2% (Kementerian Kesehatan, R.I. 2018). An increase in TB 

BTA+ cases occurs in almost all islands in East Nusa Tenggara and the success rate of 

treating tuberculosis patients in East Nusa Tenggara has decreased from 83.0% in 2017 

to 71.8% in 2018 (Kementerian Kesehatan, R.I. 2019). 

Examination of tuberculosis in BTA germs which is recommended by WHO is the Ziehl 

Nelseen BTA examination. The sample needed to conduct this examination is sputum. 

Despite of germs microscopic examination by Ziehl Nelseen's method, it can also be 

seen from the broad picture of radiological lesions of pulmonary tuberculosis patients, 

technique (PCR), Immunochromatographic Tuberculosis (ICT) Test and latex 

agglutination examination  (Kambuno et al., 2019). According to research conducted by 

Triandini, et al, in 2019, there is also a relationship between the results of examination 

of acid-resistant sputum bacilli and a broad picture of radiological lesions of pulmonary 

tuberculosis patients. For the accuracy of the detection of Mycobacterium tuberculosis 

by PCR technique is the same as in the culture of TB bacteria, but the examination time 

by PCR technique is shorter than the bacterial culture technique (Jasaputra, et al., 2005). 

However, BTA examination results are better than PCR because the possibility of 

positive patients on positive BTA results is greater than the positive PCR results 

(Utami, et al., 2002). The ICT test in establishing TB diagnoses is still not good 

compared to BTA (Purba & Manurung, 2016). In the examination of latex 

agglutination, there is a conformity with microscopic AFB with a Kappa value of 0.473 

where based on the Altman scale the value of 0.473 Kappa indicates that the level of 
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agreement on the examination of latex agglutination with microscopic AFB in the 

sufficient category (0.41-0.60) (Damhuri et al., 2020). 

Microscopic examination of sputum with germs stains is a simple, fast, 

inexpensive, and quite sensitive examination as an initial screening for early detection 

of tuberculosis (TB) cases (Putri, 2017). It is reinforced by the results of research 

conducted by Jasaputra, et al., in 2005 which said that the diagnosis of pulmonary TB 

can be made 100% based on clinical improvement and positive germs examination or 

culture of Mycobacterium tuberculosis. 

Microscopic examination of TB sputum preparations can be done by the Ziehl Neelsen 

method using Carbol Fuchsin dye concentration of 0.3%, where the concentration is the 

standard for microscopic examination of TB (Fihiruddin & Inayati, 2015). The 

concentration of alcoholic acid used in the BTA staining of the Ziehl Neelsen method is 

very influential on the results of the BTA examination (Amelia, et al., 2019). During the 

process of heating or drying the preparations can be done indirectly by settling at room 

temperature (20°C) and incubator temperatures (50°C-70°C) where the preparations are 

still in stable condition and can be checked (Amelia, et al, 2019). This is reinforced by 

the results of a study conducted by Mirawati & Lestari in 2017 by the title Effect of 

Fuchsin Carbolic Acid and Sputum Heating Before Preparation of BTA Staining 

Results. 

Besides Ziehl Neelsen, there is Tan Thiam Hok and fluorochrome staining as an 

acid-resistant staining method for microscopic examination of sputum. Fluorochrome 

staining gives the highest sensitivity compared to 2 other coloring methods. However, 

because this method requires very expensive equipment so it is difficult to be 

implemented in health facilities with simple facilities. Therefore, the Ziehl Neelsen 

staining method is a fairly simple method choice and gives quite high sensitivity and 

specificity (Purba & Manurung, 2016). It is also in accordance with the results of 

research by Suryawati, et al., (2018). 

Factors that influence the examination of bacteria are fixation, discoloration of bacteria, 

substrate, and intensification of coloring and the use of cover dyes (Budiyanto, 2002). 

Decrease in color intensity or loss of red color from Ziehl Neelsen's staining on sputum 

germs preparations can also be caused by the long time to send sputum preparations to 

the laboratory (Fihiruddin & Inayati, 2015). 

The obstacle of BTA germ examination delays can be caused by the lack of health 

service personnel who are in accordance with their expertise, incomplete examination 

tools and materials and inadequate electrical factors such as what has happened in 

Primary Health Center of Ternate which is a remote institution with inadequate facilities 

especially in the laboratory field. Skills and knowledge are needed by laboratory 

assistants or health service personnel regarding germs microscopic examination that has 

been proven from the results of Putri's, R. N., study in 2012, and assessment standards 

with the International Union Association scale Lung Tuberculosis Disease or IUALTD 

(Girsang et al., 2006). 

In the Primary Health Center of Ternate during laboratory tests that did not go 

well, one of which was the examination of Mycobacterium tuberculosis. In the Primary 

Health Center of Ternate, there are sputum samples suspected of having germs TB + 

from the patient, so that preparations are made immediately and fixed. The preparation 

works only up to the fixation process because the preparations will be collected and 

stored in the preparation box approximately a week due to the lack of facilities for 

microscopic examination of germs bacteria in the Primary Health Center and then sent 

to the primary health center of microscopic reference located across the island from the 
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Primary Health Center of Ternate to continue the examination. The things that are 

possible so that the invalid results are the duration of storage which results when the 

results are done under a microscope, the germ observed seems unclear as in the color of 

cells that should be red on a blue background will fade or because of the length of 

storage so that it is contaminated with foreign objects or artifacts so that at the time of 

coloring, the foreign objects or artifacts are also colored and the time of observation 

looks like germs germ. 

Research conducted by researchers has never been performed before and is 

different from similar studies. The researcher gave three different treatments to the 

preparation in the form of a 5-day inspection delay because it was adjusted to the 

conditions at the Ternate Primary Health Center. However, the research performed by 

Kalma & Adrika in 2018 was to postpone the inspection of sedans for 24 hours. Based 

on the constraints, the researcher is interested in examining whether there is a difference 

between the examination method and the amount of AFB. 

 

2. RESEARCH METHOD 

The study was conducted at the Bacteriology Laboratory of Health Analyst in 

June-July 2018. This research is a type of laboratory experimental research with cross 

sectional study design (Kambuno N.T & Fanggidae, 2017). Samples were taken from 

sputum in suspected TB pulmonary patients with accidental sampling technique. Total 

samples obtained were 20 samples of sputum patients diagnosed with pulmonary TB 

and visited the Laboratory of Prof. Hospital. Dr. W.Z. Johannes Kupang. Each sample is 

made into three preparations. The first preparations as preparations with treatment A are 

preparations that are directly colored then directly counted the number of AFB. The 

second preparations as preparations with treatment B are preparations that have been 

fixed and colored but stored for 5 days in the preparation box, after which the BTA 

bacteria count is calculated. The third preparations as preparations with treatment C are 

preparations that have been fixed and then the preparations are stored for 5 days in the 

preparation box then colored and the amount of BTA is calculated. 

Data normality test used the Shapiro-Wilk test, if the data is normally distributed, 

the data analysis can be used the One Way Annova test but if the data is not normally 

distributed, the data analysis test can be used the Kruskal Wallis test. This test is used to 

see the difference in the way of inspection with three treatments for the amount of AFB.  

 

3. RESULTS AND DISCUSSION 

Table 1.Distribution of BTA Germ Test Results with Three Treatment Tests for 100/LP 

Sample 

Code 

Result/Number of Germs 

Treatment A Treatment B Treatment C 

01 16.120 18.671 18.867 

02 54 38 75 

03 15.974 13.567 14.192 

04 13.100 14.909 12.855 

05 61 36 58 

06 46 25 45 

07 15 31 24 

08 25 35 53 

09 9.882 12.428 14.501 

10 29 50 33 

11 21 26 21 
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Table 1 shows that treatment A is a fixation that was directly fixed, colored and 

immediately examined. Treatment B is a preparation that has been fixed and colored but 

the preparation was stored in the preparation box for 5 days and then examined. 

Treatment C is a fixed preparation which was then stored in a preparatory box for 5 

days then stained and examined. 

Table 2. Distribution of Analysis Results of BTA Check Ziehl Neelsen Method in 

Preparations with A, B and C treatments using the Kruskal Wallis Test 

Treatment Group 

 

P value Conclusion 

Treatment A  

0,758 

There is no significant 

difference between the 

examination method and the 

amount of BTA 

Treatment B 

Treatment C 

Table 2 shows the value of P value = 0.758 (p> 0.05). Thus, it can be concluded 

that there is no significant difference between the examination method and the number 

of AFB. 

The data normality test of this study used the Shapiro-Wilk test which shows a p 

value of 0.000 in which p value is less than 0.05 so it can be concluded that the data is 

not normally distributed, then the data analysis test used is the Kruskal Wallis test. This 

test is used to see the difference in the way of inspection with three treatments for the 

amount of AFB. Based on the results of the statistically analyzed research, it was found 

that there was no significant difference between the examination method and the 

number of AFB. It is evidenced by the p value of 0.758 where the p value is greater than 

0.05, which means there is no significant difference between the inspection method and 

the number of AFB. Thus, the results of examining the number of positive BTA bacteria 

in preparations by different means of examination did not affect the results of 

microscopic germs positive examination. 

The results tested were taken from the amount of BTA/100 LP germ counts with 

three examination treatments that were tabulated and tested using the Kruskal Wallis 

statistical test. Three treatments given in this study were treatment A which was 

preparations that were directly colored and then immediately counted the number of 

BTA germs, treatment B was preparations that had been fixed and colored but the 

preparations were stored in the preparation box for 5 days then the number of BTA 

germs was calculated and treatment C, that is, the preparations that have been fixed and 

then the preparations were stored for 5 days in the preparation box and then colored and 

the amount of BTA was calculated. The results of this study are in line with the results 

of research conducted by Kalma & Adrika in 2018 that there was no significant 

difference in the amount of acid-resistant bacilli between sputum specimens were 

directly examined with sputum specimens that were delayed 24 hours. 

12 27 78 22 

13 41 56 71 

14 21 46 24 

15 5.554 9.730 9.092 

16 4.115 4.799 7.138 

17 10.757 12.002 1.365 

18 10.636 11.943 13.214 

19 12.073 12.451 12.006 

20 9.301 11.447 11.998 
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The sampling technique used in this study was accidental sampling so that the 

taking of sputum for making preparations used positive germs samples that are already 

available in the laboratory without grouping sampling in the morning during the time. 

The results reporting scheme refers to the IUALTD scale and the World Health 

Organization (WHO), which is reported negative BTA if no BTA is found in at least 

100 LP, if 1-9 BTA is found in 100 LP, the amount of BTA found/100 LP is reported, 

reporting 1+ results (+) if 10-99 BTA are found in 100 LP, reporting results +2 (++) if 

1-10 BTA are found in 1 LP that are inspected for at least 50 LP and +3 (+++) results if 

more than 10 BTA are found in 1 LP inspected at least 20 LP. 

The examination showed that there was no significant difference or did not affect 

the number of germs because the preparations of the three treatments had previously 

been fixed. The fixation process aims to kill bacteria but not change the structure of the 

bacteria. The fixation process performed on Mycobacterium tuberculosis is by passing 

the preparation over a bunsen flame. Germs are very sensitive to heat, sunlight and 

ultraviolet light so that germs bacilli in fixed fixation die immediately due to heating 

and they directly adhere to the objec glass without changing the bacterial structure so 

that of the three methods although there is a suspension process for 5 days but does not 

affect the number of germs that have been fixed (Girsang, 1999).  

The weakness of this study is that some of the samples obtained from the hospital 

contain more saliva than expected sputum, resulting in preparations that are of poor 

quality. When staining, BTA bacteria are less attached to the preparation so that it 

affects the calculation of the number of AFB. 

Errors that are often found in laboratory tests of BTA can occur due to the storage 

of preparations that are not in place. Preparations should be stored in a box slide (box 

slide) to avoid fungi or other microbes that affect the quality of the results of the 

examination at the time of research, other things that affect no difference in results also 

because preparations that have been fixed or stained, directly stored in the preparation 

box (Chen et al., 2012). Storage of preparations in the box slide aims to avoid insects, 

heat, moisture and dust that can affect the quality of preparations and avoid the 

emergence of fungi and other microbes that can cover the BTA contained in 

preparations that will be disturbed when reading the results that become unclear (can be 

positive or false negative) (Budiharjo & Purjanto, 2016). 

Mycobacterium tuberculosis is a bacterium that causes tuberculosis (Sakamoto, 

2012). Mycobacterium tuberculosis is often known as acid-resistant bacilli (BTA) 

because it has cell walls that are rich in peptidoglycan and lipids that are difficult to 

stain. The coloring that is widely used in developing countries to color Mycobacterium 

tuberculosis is by Ziehl Neelsen's staining because the cell walls are from acid-resistant 

and hard-to-stain bacteria so that the effect of phenol and heating is able to make the 

wax or fat layer penetrated the basic fuchsin paint then at the time of washing the wax 

layer and fat that is opened will close again and when washing with fuchsin acid alcohol 

color is not separated, whereas in bacteria that cannot stand acid will fade and take the 

blue color of methylen blue (Kotłowski, 2015). 

Mycobacterium tuberculosis bacteria when viewed under a microscope with Ziehl 

Neelsen's staining will look long and red on a blue background. Mycobacterium 

tuberculosis is resistant to low temperatures so that it can survive for a long time at 

temperatures between 4°C to minus 70°C, but these germs can be killed using heating 

temperatures of 60°C for 20 minutes, and they will also immediately die in wet heating 

at temperatures of 100°C. If exposed to sunlight, culture of germs will die within 2 

hours (Girsang, 1999).  
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4. CONCLUSION 
From the examination results of the germs number on positive acid resistant 

bacteria, it can be concluded that there is no significant difference between the 

preparations that are directly examined with preparations that are not directly examined 

so that it does not affect the results of the number of germs on microscopic examination 

of acid resistant bacteria. For further research, it is recommended that the use of 

uniformed samples for the making of preparations using one of the samples 

occasionally. 
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