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Abstract

Background and Objective: In 2015, Indonesia ranked as the second highest tuberculosis-infected country in the world, after India. The
accuracy of diagnosis determines the success of treatment and control and reduction of incidence of tuberculosis. Therefore, this study
aimed to describe the diagnosis spectrum of pulmonary tuberculosis. Materials and Methods: This was a retrospective study with a cross-
sectional design. The study subjects were 317 patients diagnosed with tuberculosis from 1st January, 2015 to 30th June, 2017 at Islam
Hospital Sukapura Jakarta, Indonesia. Results: Most tuberculosis patients were 18-49 years old (55.5%) and male (63.4%), at senior high
school (56.2%) and worked as seller/farmer/fisher/labor/entrepreneur (36.6%). Most patients had a productive cough (96.2%) with
duration of cough >2 weeks (70.3%), shortness of breath (80.1%), loss weight (85.8%), night sweating (77.6%) were smear-negative
(68.8%) and had duplex pulmonary tuberculosis (54.6%). The most common diagnoses were category | spectrum tuberculosis, prescribed
anti-tuberculosis drugs (91.8%), pulmonary tuberculosis (94.3%), smear-negative tuberculosis (68.8%) and new case tuberculosis (85.5%).
Smear-negative new case tuberculosis was the most frequent diagnosis (71.6%). Association between tuberculosis recurrence and the
result of sputum microscopy was statistically significant (p = 0.009). Conclusion: The accuracy of tuberculosis diagnosis greatly
determines the success of treatment and control of tuberculosis infection. In this study, the most frequent diagnoses were spectrum
pulmonary tuberculosis, pulmonary tuberculosis, smear-negative tuberculosis, new case tuberculosis and smear-negative new case
tuberculosis.
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INTRODUCTION

Tuberculosis (TB) infection is a leading cause of mortality.
Over 95% of TB mortality cases occur in poor and developing
countries’. The number of newly diagnosed pulmonary
tuberculosis casesin Indonesiaincreased from 324,539in 2014
t0330,910in 2015. Indonesia is ranked as the second highest
TB-infected country in the world, after India?3.

The fundamental issues for the diagnosis and
management of TB are the accuracy of the diagnosis,
appropriate and standardized treatment, monitoring and
treatment evaluation and public health responsibility. An
improved accuracy of diagnosis would increase the success of
TB treatment and control and thus reduce the incidence of
tuberculosis*.

Indonesia has the opportunity to half the rates of
morbidity and mortality due to TB infection recorder for 2015.
The Millennium Development Goals (MDGs) indicator for TB
control has achieved its target. Diagnosis of pulmonary
tuberculosis in an adult should be mainly based on
bacteriology examination, such as direct microscopy
examination and rapid testing. Previous study revealed that
AFB smear positive found more in adult pulmonary TB patients
with type 2 DM compared to TB patient without type 2 DM. It
also found statistically significant between type 2 DM with the
AFB smear results on adult pulmonary TB patient®.

If the bacteriology examination result is negative, the
diagnosis of pulmonary tuberculosis could be based on
appropriate clinical findings and supportive examinations (at
least chest X-ray) conducted by a trained doctor.
Extrapulmonary tuberculosis is diagnosed based on clinical
findings and the affected organ(s). The definite diagnosis of
extra pulmonary tuberculosis is based on the clinical findings,
bacteriology examination and histopathology examination
from the sample of the affected organ®.

Based on the above, this study aimed to describe the
diagnosis spectrum of pulmonary tuberculosis based on
clinical findings, bacteriology, laboratory and radiology
examination at Islam Hospital Sukapura Jakarta, Indonesia
from 2015 to the first semester of 2017.

MATERIALS AND METHODS

Study design: This was a retrospective study with a
cross-sectional design. The study subject was all patients
diagnosed was tuberculosis at Islam Hospital Sukapura
Jakarta, Indonesia, from 1st January, 2015 to 30th June, 2017.
This study used the secondary data from patient medical
records and had been approved by the Research Ethics
Committee of Islam Hospital Sukapura Jakarta, Indonesia. The
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sample was collected consecutively. The inclusion criteria
were: (1) Patients who had been diagnosed as tuberculosis,
(2) Adult tuberculosis patients >18 years old, (3) Having
bacteriology examination, laboratory examination, radiology
examination, the status of TB drug and the type of TB data
available. The exclusion criterion was that the suspected
tuberculosis patient had not yet been treated as a TB patient.

Studydata: The data collected from medical records included
patient profile (name, number of medical record, age, weight,
birth date, gender, address, marital status, educational
background), clinical findings, physical examination results,
radiology examination results, bacteriology examination
results (Spot/Morning/Spot sputum examination or
GeneXpert), TB diagnosis and TB drug status.

Diagnosis of tuberculosis: Tuberculosis diagnosis was
classified based on anatomy, history of TB drug and sputum
microscopic examination. Based on the anatomy, TB diagnosis
was classified as pulmonary or extra pulmonary tuberculosis.
Pulmonary tuberculosis is a TB infection involving the lung
parenchyma or tracheobronchial and extra pulmonary
tuberculosis involving the organs outside of the lung
parenchyma, such as the pleura, lymph node, abdomen,
genitourinary tract, skin, joint, bone and meninges. Based on
the history of TB drugs, TB diagnosis was classified as new or
relapse cases. New case TB includes TB patients with no prior
history of TB treatment or history of anti-tuberculosis drugs
treatmentin the past 1 month and relapse-case TBincludes TB
patients with a history of TB treatment and declared to have
been cured or completed the treatment and recently
diagnosed as recurrent TB. Based on sputum microscopy
examination, TB diagnosis was classified as smear-positive TB
or smear-negative TB.

Statistical analysis: Data were expressed as the percentage
of the group for categorical and continuous variables.
Appropriate descriptive statistics, such as proportion and
percentage were used to analyze the findings and to draw the
inferences. A database was created in Microsoft Excel and after
appropriate cleaning, statistical analyses were performed
using SPSS software (version 20.0 SPSS, Inc., Chicago, IL, USA).
The Chi-square test was used to detect an association
between the recurrence and sputum AFB results. A p-value of
less than 0.05 was considered statistically significant.

RESULTS

Based on the TB patient medical record at Islam Hospital
Sukapura Jakarta, Indonesia, from 2015 to June 2017,317 TB
patients were included in the study.
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Table 1: Characteristics of adult TB patient at Islam Hospital Sukapura Jakarta,
Indonesia, from January, 2015-June, 2017

Table 2: Diagnosis Spectrum Pulmonary Tuberculosis Patient at Islam Hospital
Sukapura Jakarta, Indonesia from 2015-2017

Characteristics Frequency (Hz) Percentage Diagnosis spectrum Number Percentage
Age Based on anatomy

18-49 years old 176 55.5 Pulmonary TB 299 94.3
50-79 years old 141 445 Extra pulmonary TB 18 5.7

>80 years old 0 0 Based on AFB

Gender Smear-positive TB 99 31.2
Male 201 63.4 Smear-negative TB 218 68.8
Female 116 36.6 Based on history of TB drugs

Bloody cough New case TB 271 85.5

Yes 76 24 Relapse case TB 46 145

No 241 76 Based on history of TB drugs and microscopy examination

Shortness of breath Smear-positive new case TB 77 284

Yes 254 80.1 Smear-negative new case TB 194 716

No 63 19.9 Smear-positive relapse case TB 22 47.8
Productive cough Smear-negative relapse case TB 24 522

Yes 305 96.2 AFB: Acid fast bacilli

No 12 38

Cough duration patients have a productive cough (96.2%) with duration of
f; x:ztz 252 ;g'i cough >2 weeks (70.3%), shortness of breath (80.1%), weight
Loss weight ' loss (85.8%) and night sweating (77.6%). Based on chest X-ray,
Yes 272 85.8 most of the patients had duplex pulmonary TB (54.6%). Based
No 45 14.2 on the level of education, most of the patients were in senior
5:‘;“ - e high school (56.2%), with the most frequent working status
No 45 142 being seller/farmer/fisher/labor/entrepreneur group (36.6%).
Night sweating Based on anti-tuberculosis drugs category, most of the
Yes 246 77.6 patients were receiving category | anti-tuberculosis drugs
No 71 224 (91.8%).

AFB o e . . .

Negative 218 68.8 The classifications of the diagnosis spectrum of
1+ 40 126 pulmonary tuberculosis at Islam Hospital Sukapura Jakarta,
2+ 37 ns Indonesia, from 2015-2017 are shown in Table 2. Based on
3+ 22 6.9 . . .
Chest X-ray anatomy, most of the subjects were diagnosed with
Duplex pulmonary TB 173 546 pulmonary tuberculosis (94.3%). Based on AFB, most of the TB
Sinistra pulmonary TB 35 11 case were smear-negative TB (68.8%) and based on TB drug
Dextra pulmonary T8 63 199 history, new case TB (85.5%) was more frequent than cases of
Pleuritis TB 17 54 .

Other 29 91 relapse TB. Overall, smear-negative new case TB was the most
Level of education frequent classification (71.6%).

No educational background 3 09 The result of bivariate analysis based on the classification
Primary school 63 19.9 of TB diagnosis and the result of sputum microscopy from
Junior high school 57 18.0 Table 3 sh d th h . ianifi .
Senior high school 178 560 able 3 showed that there is a significant a;soaatmn
D3/51/52/S3 16 50 between TB recurrence and the result of sputum microscopy
Working status (p=0.009).

Unemployed/retired 42 13.2

Housewife 83 26.2 DISCUSSION

Government employee/police/military 5 1.6

Private employee 70 22.1 ) ) )
Seller/farmer/fisher/labor/entrepreneur 116 36.6 In this study, most TB patients were male. The higher rate
Professional worker 1 03 of TBin males might be attributed to their high-risk behaviors,
Anti-tuberculosis drugs such as alcohol, substance and tobacco abuse and also their
Category | 291 91.8 ical K S ki habi f iob. if |
Category I 2% 82 typical work type. Smoking habit, type of job, lifestyle,

AFB: Acid fast bacilli

Most TB patients are 18-49 years old (55.5%) and male
(63.4%) (Table 1). Based on clinical symptoms, most of the

environmental interactions and working outdoor might
put people at higher risk of Mycobacterium tuberculosis
infection’8, Compared with females, earlier studies also
reported a direct association between male gender and risk of
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Table 3: Comparisons between TB recurrence and the results of microscopy examinations of pulmonary tuberculosis patients at Islam Hospital Sukapura, Indonesia,

from 2015-2017

Microscopy examination

Chi-Square test Smear-negative (%) Smear-positive (%) p-value OR Cl95%
Classification New case 194 (71.6%) 77 (28.4%) 0.009 0.011 0.009-0.013
Relapse case 24 (52.2%) 22 (47.8%)

TBinfection, as well as unsuccessful TB treatment outcome.
A clear association between TB incidence and gender has
also been reported?®. Similar to previous studies conducted
by Riello et al’, Atif et a/®, Lin et a/’, Marais et al'°,
Sunnetcioglu eta/' and WHO'?, pulmonary TB patients were
more likely to be males than females. The Indonesia Health
profile, in 2013, 2014 and 2015, released by the Health
Government Indonesian Republic, also reported that
pulmonary TB was more frequent in males than females
(prevalence = 0.4%)*.

Most of the patients were 18-49 years old. The higher rate
of TB in those of productive age might be attributed to the
high risk of TB droplet transmission in their environment or
workplace. Similar results were reported by Lin et a/° and
Marais et al'°, where TB mostly occurred in those of
productive age. Based on the WHO Tuberculosis Report
2017 in the Asian Region, TB cases were more frequent in
those of productive age (ranged 25-48 years old)'™. A similar
result was reported by Riello et a/’,where the mean age of TB
patients was 46 years. A previous study including 310 TB
patients who under went sputum microscopy examination
found that 58.7% of patients were 16-40 years old™. In
Indonesia, it is estimated that 75% of pulmonary TB patients
are 15-50 years old'. Similar results have shown that showed
tuberculosis cases in Southeast Asia are mostly found in those
of productive age (15-44 years old)'2.

Most of the patients were in senior high school (56.2%).
A possible justification for this finding is that poorly educated
patients fail to protect and prevent themselves from airborne
infection and might have lower compliance to TB treatments.
A Malaysian study found a positive relationship between
TB-related knowledge and education level of the patients®.
In a study conducted by Esmael eta/'> and Javed et al's,
the majority of pulmonary TB patients were illiterate and
uneducated (58.1 and 51.7%). Similarly, Jethani et a/'’ also
reported that 95% of patients had a family history of the
disease and were uneducated. Most patients were
members of the seller/farmer/fisher/labor/entrepreneur group
(36.6%).This could be explained by working outdoors, which
might put people at a higher risk of TB droplet transmission.
Similarly, Gupta et al'®also reported a higher prevalence
of TB infection among laborers (44%).
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Most of the patients had pulmonary TB infection (94.3%).
Lung parenchyma was the main predilection of aerobic
bacteria, including Mycobacterium tuberculosis. Also, TB
infection was easier to transmit via droplet than other
transmission routes'?. Another possible justification for this
finding is the limited availability of diagnostic tools for
extra pulmonary TB relative to pulmonary TB. Similar results
were reported in the studies by Gomes et a/ ' in Brazil and
Memish et a/? in Saudi Arabia. The WHO'" Tuberculosis Report
also stated that pulmonary TB was more frequent (85%) than
extra pulmonary TB.

Based on the WHO and The International Union Against
Tuberculosis and Lung Disease (IUATLD) guidelines, sputum
microscopy examination should be conducted at least
three times?'. The majority of the patients in our study had
smear-negative TB (68.8%). A possible explanation for this
finding was the low sensitivity value of sputum microscopy
examination. This could be due to the limitation of
Ziehl-Neelsen staining ability in detecting AFB<10%-10° basil
per mL under optimal conditions. It has been shown that
the sensitivity of AFB microscopy examination??% is 22-43%.
Ziehl-Neelsen staining could only reach its maximum
sensitivity of up to 60% under optimal conditions?. Similarly,
the WHO'™ Report also showed that smear-negative TBis
more frequent than smear-positive Tb in the Philippines
(63 vs.37%). Geleta et a/? also found that the sensitivity value
of the sputum microscopy examination is lower than other
diagnostic tools, such as GeneXpert MTB/RIF (9.3 vs. 16.7%) in
high prevalence TB infection. Reechaipichitkul et a/% also
showed that the sensitivity and specificity of sputum AFB
smears are lower than the GeneXpert MTB/RIF assay test
(48 vs. 94% and 84 vs. 92%). Therefore, the low sensitivity and
high specificity value of the sputum microscopy examination
could explain the higher incidence of smear-negative TB in
this study.

In this study, new cases of TB were more frequent than
relapse cases. However, there were a greater proportion of
smear-positive cases among the relapse TB cases (from
28.4-47.8%). This was supported by our finding of a significant
association between sputum microscopy examination and
TBrecurrence (p=0.009). High defaulter rate and the irrational
use of second-line drugs by some public and private providers
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might contribute to the increase of relapse-cases?. Also, low
levels of TB-related knowledge might contribute to low
compliance with TB treatment® Therefore, it could be
assumed that this subgroup of people might stop taking anti-
TB drugs and then develop relapses. A similar result was also
reported by Cross et al%.

Relapse cases were defined as patients who had a history
of TB drugs and were declared as cured or had completed
treatment and then recently diagnosed as having suffered a
recurrent TB episode®. Resistance would develop if patients
had a poor response to adequate therapy?.Rohmawaty et a/?*
stated that inadequate exposure to anti-tuberculosis drugs
could be a reasonable factor of suboptimal response to
therapy. This is supported by the findings of Burhan et a/*°,
which showed an association between low concentration of
anti-tuberculosis drugs and poor response to therapy.
Rohmawaty et a/¥ also showed a significant difference in
Mycobacterium tuberculosis load between the conversion
group and non-conversion group after first-line TB drug
treatment (p = 0.04). This could explain the significant
association between TB recurrence and the result of sputum
microscopy examination in this study.

This study describes the spectrum of pulmonary
tuberculosis and emphasizes its importance in establishing
the diagnosis of tuberculosis infection. Establishing proper
diagnosis by general practitioners is crucial in determining
appropriate therapy selection and preventing recurrence of
tuberculosis.

CONCLUSION

The accuracy of TB diagnosis will greatly determine the
success of treatment and control of tuberculosis infection.
Classification of TB diagnosis also varied depending on the
anatomy, the result of microscopy examination, history of
treatment and both history of treatment and result of
microscopy examination. In this study, the diagnosis spectrum
of pulmonary tuberculosis is most frequent in pulmonary
tuberculosis, smear-negative tuberculosis, new case
tuberculosis and smear-negative new case TB.

SIGNIFICANCE STATEMENT

Although, there has been considerable previous research
on tuberculosis, the novelty of this research was to describe
the spectrum of diagnosis of pulmonary tuberculosis based on
anatomy, microscopic examination, medical history and the
combination of medical history and microscopic examination.
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This study also addressed the relationship between
microscopic examination and relapse case, which had been
only briefly discussed in previous studies.
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