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Received: 12 July 2023 Background: Pulmonary tuberculosis (TB) is a chronic infectious
Revised: 10 September 2023 di:sease _caused by the bacteriun_1 Myco_bacterium tuberculosis.
Accepted:27 October 2023 Diagnosis of TB can be confirmed in two ways, namely

bacteriological diagnosis (if AFB sputum is found (+) and clinical
diagnosis is (if BTA sputum is found (-), but chest X-ray is (+) TB).

Objective: to determine the alignment of sputum conversion and
extensive resolution of intensive phase lesions on chest radiographs
which determine the prognosis of pulmonary TB therapy.

Methods: The study design was a retrospective cohort analytic with
a retrospective longitudinal study design. Data from medical records
of pulmonary TB patients who have undergone therapy for six
months or more at the Pulmonary Polyclinic RSI Jemursari Surabaya.

The number of samples was 48 patients aged 41-60 years. All of
these pulmonary TB patients were smear positive (BTA+). X-ray
examination was done before and after therapy.

Results: analysis using the Wilcoxon Signed Rank test to assess
differences in the grade of lung lesions before and after therapy,
obtained p = 0.003 (p <0.05) meaning there is a significant
difference. Sputum conversion was also carried out after therapy,
89.6% of TB patients in this study experienced sputum conversion
(BTA negative). To determine the alignment of sputum conversion
with the resolution of lesion area, Kappa coefficient analysis
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K=0.033 (p>0.05) was performed with the results of 50% of patients,
47.9% showed improvement in lung lesions and sputum conversion,
while 2.1% showed no improvement of lung lesions and no sputum
conversion. The rest, 50% showed no congruence in the results of
lung lesion repair and sputum conversion.

Conclusion: The results of Kappa coefficient analysis showed that
K=-0.110 (p>0.05) showed that there was no congruence between the
results of chest x-ray examination of lung lesions before and after
therapy (improved or not) with sputum conversion.

CC License Keywords: Pulmonary TB, Thorax Photo, Sputum BTA
CC-BY-NC-SA 4.0

BACKGROUND

Pulmonary tuberculosis (pulmonary TB) is a chronic infectious disease that is still a major public
health problem in the world, including Indonesia. Pulmonary tuberculosis is an infectious
infectious disease caused by the bacterium Mycobacterium tuberculosis. The results of the
Household Health Survey (SKRT) in 1995, pulmonary TB became the third cause of death after
cardiovascular disease and respiratory disease in all age groups and the number one cause of
death from respiratory infectious diseases (Ministry of Health, 2007).

WHO estimates the incidence in 2017 was 842,000 or 319 per 100,000 population while TB-HIV
was 36,000 cases per year or 14 per 100,000 population. According to the WHO report,
Indonesia is in the list of 30 countries with the highest burden of tuberculosis in the world and
ranks third highest in the world regarding the incidence of tuberculosis.

The incidence of tuberculosis in Indonesia in 2018 was 316 per 100,000 population or it is
estimated that around 845,000 people suffered from tuberculosis in 2018. WHO said there were
around 1.7 million people who died from tuberculosis in the world, while in Indonesia it was
estimated that 92,700 people died from tuberculosis, or about 11 people die of TB per hour. TB
is not only experienced by adults, but people who have low immunity and have comorbidities,
such as the elderly, children, diabetic patients PLWHA (People with HIV AIDS) are very at risk
of being infected with TB ( Indonesian TB)

The Indonesian Ministry of Health released the latest data on estimated cases of tuberculosis
(TB) in Indonesia, the number of which fell by around 200 thousand, from around 1,020,000
cases in 2017 to 842,000 cases in 2018 (Ministry of Health, 2019).

Establishing the main TB diagnosis according to WHO is AFB sputum with results (+), (-) or no
material (phlegm-), if sputum is not found, then it is diagnosed as TB based on chest X-ray
supported by clinical symptoms (TB triad).

Establishing the diagnosis of TB in 2 ways, namely by establishing a bacteriological diagnosis (if
BTA (+) sputum is found), and clinical diagnosis (if AFB sputum is found (-), but chest x-ray (+)
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TB). TB therapy (according to WHO 2 category) category | (new case) and category 2 (relapse,
tx failure, default), category 1 TB therapy takes 6 months.

Is the harmony between sputum conversion and extensive resolution of intensive phase lesions
can be a determinant of the prognosis of pulmonary TB therapy, which is a measure of the
success of complete healing on time in patients with pulmonary TB. This is done by analyzing
the conversion of AFB sputum in the intensive phase and analyzing the resolution results of
serial chest X-rays obtained in the 2-month intensive phase.

Serial photo resolution is by looking at 2 photos to compare, namely the first chest photo
obtained at the beginning of therapy and the second photo obtained at the end of the 2-month
intensive phase and followed by the development of pulmonary TB infection healing for 6
months in order to find out how the prognosis of the patient's recovery after therapy for 2
months. 6 months ended. The conversion of BTA sputum (change in AFB sputum (+) to sputum
BTA (-) that occurs in the intensive phase.

METHODS

The study design was a retrospective analytic cohort with a retrospective longitudinal study
design. Data from medical records of pulmonary TB patients who have undergone therapy for
six months or more at the Pulmonary Polyclinic RSI Jemursari Surabaya. The number of samples
was 48 patients aged 41-60 years. All of these pulmonary TB patients were smear positive
(BTA+). X-ray examination was done before and after therapy.

RESULTS

-

1

Figure 1. Patients with steady condition between before and two months after therapy
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k
Figure 2. Patients with improved condition between before and two months after therapy

The picture above is 2 of the 48 samples used in this study. The first image represents a patient
with a steady state between before and two months after therapy. In the second image, the
patient's condition remained between before and two months after therapy. Several aspects
examined in this study include the characteristics of patients with pulmonary TB, the description
of the results of the chest x-ray examination, the results of the sputum examination (sputum
conversion), and the alignment of the sputum conversion with the resolution of the extent of the
lesion.

1. Characteristics of Pulmonary TB Patients

. 2x+SD
Characteristic Category Frequency (%o) (Min-Max)
Age 21-40 years 17 (35,4%) 48,19 + 15,24
41-60 years 20 (41,7%) (21 - 80) tahun
>60 years 11 (22,9%)
Gender Man 23 (47,9%)
Woman 25 (52,1%)

Most of the pulmonary TB patients in this study were female and were in the 41-60 year age group.

Table 1. Characteristics of patients with pulmonary TB

From the results of sputum examination before therapy, it was found that all patients with
pulmonary TB (100%) in this study were BTA positive (BTA+).

2. Overview of Thorax X-ray Examination Results

Lung Lesion Chest X-ray Examination Time

Before Therapy After Therapy
Negative 0 (0,0%) 6 (12,5%)
Minimal 14 (29,2%) 23 (47,9%)
Moderate 32 (66,7%) 14 (29,2%)
Far advance 2 (4,2%) 5 (10,4%)
Total 48 (100,0%) 48 (100,0%)
Table 2. Results of Thorax Photo Examination before and after therapy
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The results of the chest x-ray examination showed that before therapy, most of the lung lesions
were of moderate grade (66.7%) while after therapy, most of the lesions were minimal (47.9%)
and only 12.5% were negative.

If you look at the changes in the chest radiograph that occur before and after therapy, the
distribution is as shown in the following table.

Lung Lesion Lung Lesion After Therapy Total
Before Therapy Negative Minimal Moderate | Far advance
Minimal 6 (12,5%) 3 (6,3%) 5 (10,4%) 0 (0,0%) 14 (29,2%)
Moderate 0 (0,0%) | 20 (41,7%) 8 (16,7%) 4 (8,3%) 32 (66,7%)
Far advance 0 (0,0%) 0 (0,0%) 1(2,1%) 1(2,1%) 2 (4,2%)
Total 6 (12,5%) | 23 (47,9%) | 14 (29,2%) 5(10,4%) | 48 (100,0%)

Table 3. Changes in the picture of changes in lung lesions on chest X-ray examination before and after therapy

In Table 3, the results of the analysis using the Wilcoxon Signed Ranks test showed that there
were differences in the grade of lung lesions before and after therapy, p=0.003 (p<0.05). The
data in Table 3 shows that most patients (56.3%) experienced improvement in the appearance of
pulmonary lesions, 25.1% remained, and 18.7% experienced worsening.

3. Sputum Examination Results (Sputum Conversion)

Conversion Frequency Percentage (%)
Yes 43 89,6
No 5 10,4
Total 48 100,0

Table 4. Sputum conversion after therapy
Table 4 shows that most of the TB patients (89.6%) in this study experienced sputum conversion
(BTA negative).
4. Alignment of Sputum Conversion with Resolution of Lesion Area

The analysis to determine the alignment of sputum conversion with the resolution of the lesion
area obtained the following results.

Lung Lesion Repair YeSSputum ConversmnNo Total
Yes 23 (47,9%) 4 (8,3%) 27 (56,3%)
No 20 (41,7%) 1(2,1%) 21 (43,8%)
Total 43 (89,6%) 5 (10,4%) 48 (100,0%)

Kappa =-0,110 p=0,258
Table 5. Results of alignment analysis of lung lesion repair with sputum conversion

The data in Table 5 shows that the concordance of results was obtained in 50% of patients, where
47.9% of patients showed improvement in lung lesions and sputum conversion, while 2.1% of
patients showed no improvement in lung lesions and no sputum conversion. The rest, as many as
50% of patients showed no alignment of the results of lung lesion repair and sputum conversion.
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The results of Kappa coefficient analysis showed that K = -0.110 (p>0.05) indicated that there
was no congruence between the results of chest x-ray examination of lung lesions before and
after therapy (improved or not) with sputum conversion.

If the results of the chest x-ray examination are positive and negative, the results of the analysis
of the alignment of the resolution of the lesion area with the conversion of sputum are as follows.

. Sputum Conversion
Lung Lesion Yes P No Total
Negative 6 (12,5%) 0 (0,0%) 6 (12,5%)
Positive 37 (77,1%) 5 (10,4%) 42 (87,5%)
Total 43 (89,6%) 5 (10,4%) 48 (100,0%)

Kappa =0,033 p=0,372
Tabel 5. Hasil analisis keselarasan hasil pemeriksaan foto thoraks dengan konversi sputum

The data in Table 6 shows that concordance of results was obtained in 22.9% of patients, where
12.5% of patients showed negative lung lesions and sputum conversion, while 10.4% of patients
showed positive lung lesions and no sputum conversion occurred. The rest, as many as 77.1% of
patients showed no congruence between the presence of lung lesions and sputum conversion.
The results of Kappa coefficient analysis showed that K=0.033 (p>0.05) indicated that there was
no harmony between the results of chest x-ray examination (positive or negative lesions) after
therapy with sputum conversion.

DISCUSSION

Inconsistency between the results of chest x-ray examination of lung lesions before and after
therapy (improved or not) with sputum conversion. From the Sputum BTA factor of conversion
patients (89.6%), from the chest x-ray factor 47.9% of patients with resolution experienced a
reduction in lesions in general indicating the healing process, as well as 2.1% of patients with
fixed lesions compared to the initial 2 months of therapy, but it can be concluded (47.9% + 2.1%
= 48.8% ) Radiological improvement. Broadly speaking, 50% of TB patients with AFB (+)
experience conversion in their sputum, this is in line with TB patients with wider initial
radiological features experiencing resolution, marked by infiltrates on radiological images, the
area is narrowed and shows signs of the healing process.

Meanwhile, the remaining 50% of patients who experienced conversion of their sputum were
statistically inconsistent with the resolution on the chest radiograph. It is suspected that 50% of
patients with pulmonary TB with smear (+) who are not in harmony with the development of the
reduction in the number of infiltrates on the radiographic picture of the chest radiograph have an
X factor. From the point of view of TB patients who come with sputum smear examination (+)
after intensive phase therapy for 2 months it appears on examination of sputum smear (-) as
many as 89.6%, it is suspected that the number of pulmonary TB patients with sputum smear
examination (-) after intensive therapy is caused by several things:

1) . BTA (-) at the end of the Intensive Phase therapy, there were no TB germs found in the lungs
anymore, because there was no AFB in the sputum sample, so the sputum samples did not find
TB germs and smear staining results (-)
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2) BTA (-) at the end of the Intensive Phase therapy, there were no TB germs found in the lungs
in a dormant state, so that the sputum samples were not found to have TB germs and smear
staining results (-)

3) BTA (-) at the end of the Intensive Phase therapy, TB germs were not found in the lungs, but
the number of TB germs in the respiratory tract/lungs was relatively small, so that the sputum
samples did not find TB germs and smear staining results (-)

4) BTA (-) at the end of the Intensive Phase therapy was evident in the lungs where TB germs
were not found dormant, but the location of TB germs was far from the central airway/large
channel, so that the sputum samples did not find TB germs and smear staining results (-)

Temporary conclusions from the results of Sputum Painting: reasons number 1) and 2) cannot be
denied because logically there are no TB germs that are excreted through sputum, so the results
of smear smear staining (-)

However, for reasons number 3) and 4) there are still things that need to be revealed, namely
why AFB germs cannot come out with phlegm. Sputum sample collection is influenced by
several things:

1) . The cough method for removing phlegm is good and correct in patients so that the coughed
up phlegm can carry TB germs that are located far from the central airway / large channel or the
number of TB germs in the respiratory tract / lungs is relatively small

2) The method of stimulating the production of good and correct phlegm in patients, so that more
and more phlegm is produced, it is expected that the relatively small number of TB germs in the
respiratory tract/lungs will accumulate and be carried along with the discharge of phlegm whose
production is increasing.

3) The method of increasing the concentration of TB germs in the respiratory tract is less
effective (ie collecting phlegm in the morning after waking up, without brushing teeth, without
drinking, before bathing/ablution) is not carried out properly, so that TB germs accumulate in the
respiratory tract in small numbers or there is not any

4) The method of increasing the frequency of sputum collection in one container for 24 hours as
a one-time sample is not carried out properly, so the number of TB germs in the respiratory
tract/lungs is relatively small. more and more

Temporary conclusions from the results of the collection of phlegm

Methods 1 to 4 should be applied to ensure that non-dormant TB germs can be expelled with
sputum.

This is the reason why out of 100% of TB patients with AFB (+) found 89.6% experienced
conversion.

Of the 89.6% of patients who underwent conversion, a chest X-ray was found 47.9%
experienced resolution / experienced a reduction in lesions at the end of the 2-month intensive
phase of therapy generally showing a healing process, as well as 2.1% of patients with persistent
lesions at the end of the intensive phase 2 therapy. months generally show that TB germs in a
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stagnant position (Dorman) indicate a good body defense process. Temporary conclusions
(47.9% + 2.1% = 48.8%) indicate the process leads to improvement.

Several references that also investigated the alignment of AFB sputum with chest X-rays, among
others, in the first literature the samples studied were 200 samples of pulmonary TB patients.
There were 100 samples of patients with positive smear results and 100 samples of patients with
negative smear results. In the second literature, the samples studied were 147 samples of
pulmonary TB patients. The number of samples with positive smear test results were 38 samples
and samples with negative smear results were 109 samples. Where in the third literature, the
number of samples studied were 159 samples of pulmonary TB patients with negative smear
results.

The research action carried out in the first literature was a chest X-ray examination and AFB
examination, the results of the chest X-ray obtained were interpreted by two radiology doctors
independently. In the second literature, only a chest X-ray was performed. The results of the
chest X-ray examination were interpreted by two radiology doctors who were not aware of the
results of the AFB examination in each patient. In the third literature, sputum culture was
repeated and chest X-ray was repeated in all samples. The results obtained from the chest x-ray
examination were interpreted by two senior radiology doctors.

CONCLUSION

The reason why the Sputum Conversion occurs faster than the resolution of radiological photos,
is presumably because the detection tool for the presence of lesions in the lungs is not influenced
by mechanisms in the body, but is influenced by the sensitivity of the radiology tool and the
experience of the radiographer, so radiology is a very sensitive and very detailed detection tool in
detecting the presence of infiltrates or other features that indicate active lung lesions. Thus, the
accuracy of radiology photos can detect the presence of an active disease process, so that it can
be distinguished between severe, moderate, mild, and undetected lesions. Meanwhile, the
detection of germs in the patient's sputum is strongly influenced by many factors.
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