KEMENTERIAN RISET, TEKNOLOGI DAN PENDIDIKAN TINGGI
UNIVERSITAS HASANUDDIN
FAKULTAS KEDOKTERAN

J1. Perintis Kemerdekaan Km. 10 Makassar 90245 Telp.(0411)586010,(0411)586270 Psw. 2186 Fax. 586297,

SURAT KETERANGAN JURNAL

Yang bertanda tangan dibawah ini menerangkan bahwa :
Nama . Tri Ariguntar Wikanning Tyas
No Pokok : P0200314050

Program Pendidikan ~ : Doktor (S3)

Program Studi . llmu Kedokteran

Judul Jurnal

Diagnosis of a Spectrum of Pulmonary Tuberculosis at Islam Hospital Sukapura, Jakarta,
Indonesia : A Retrospective Study of 317 Cases.

Naskah tersebut telah terindeks SCOPUS, Journal of Medical Sciences, ISSN 1682-4474 DOI
10.3923/jms.2018.143.148

Demikian surat keterangan ini dibuat untuk dipergunakan sebagaimana mestinya.

Makassar , 16 November 2018

an. Dekan
/vWakiI Dekan Bidang Akademik dan Pengembangan,
’—

Dr. dr. Irfan Idris, M.Kes
NIP.19671103 199802 1 001




8 OPEN ACCESS Journal of Medical Sciences

Research Article
Diagnosis of a Spectrum of Pulmonary Tuberculosis at Isla
Hospital Sukapura, Jakarta, Indonesia: A Retrospective Study ‘ f

317 Cases

'Tri Ariguntar Wikanningtyas, “Mochammad Hatta, 2Muhammad Nasrum Massi, 'Indah Pratiwi,
*Muhammad Fachri, “Slamet Sudi Santoso, “Amir Syarifuddin, >*Ressy Dwiyanti and ?Rizki Amelia Noviyanthi

'Department of Clinical Pathology, Faculty of Medicine and Health, University of Muhammadiyah Jakarta, Indonesia ‘
*Molecular Biology and Immunology Laboratory, Faculty of Medicine, Hasanuddin University Makassar, Indonesia ‘
*Department of Pulmonology and Respiratory Medicine, Faculty of Medicine and Health, University of Muhammadiyah Jakarta, Indonésia
“Department of Medical Education, Faculty of Medicine and Health, University of Muhammadiyah Jakarta, Indonesia

*Department of Medical Microbiology, Faculty of Medicine, Tadulako University, Palu, Indonesia

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 st idy
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 cases in Indonesia increased from 324,539in 2014
t0330,910in 2015. Indonesia is ranked as the second highest
TB-infected country in the world, after India23,

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 critLeria
were: (1) Patients who had been diagnosed as tuberculasis,
(2) Adult tuberculosis patients >18 years old, (3) Hawng
bacteriology examination, laboratory examination, radlology
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, weizht,
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 hlng
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 rece tly
diagnosed as recurrent TB. Based on sputum microscgpy
examination, TB diagnosis was classified as smear-positive TB
or smear-negative TB.

Statistical analysis: Data were expressed as the percentige
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. Adatabase was created in Microsoft Excel and ;l](er
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. T

\

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.

RESULTS
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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 5555 Pulmonary TB 299 94.3 |

50-79 years old 141 445 Extra pulmonary TB 18 57

>80 years old 0 0 Based on AFB

Gender Smear-positive TB 99 312

Male 201 63.4 Smear-negative TB 218 68.8 |

Female 116 36.6 Based on history of TB drugs 1

Bloody cough New case TB 27 855

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

fﬁ x::tz 252 ;gg 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::" 5575 - high school (56.2%), with the most frequent working status

No 45 142 being seller/farmer/fisher/labor/entrepreneur group (36.6f/o).

Night sweating Based on anti-tuberculosis drugs category, most of the

Yes 246 776 patients were receiving category | anti-tuberculosis drugs

No 71 224 (91.8% ) [

AFB R I . . !

Negative 218 688 The classifications of the diagnosis spectrum | of

1+ 40 12,6 pulmonary tuberculosis at Islam Hospital Sukapura Jakarta,

§+ 37 1.7 Indonesia, from 2015-2017 are shown in Table 2. Based lon
+ 22 6.9 g . Ju

Clisst X-ray anatomy, most of the subjects were diagnosed with

Duplex pulmonary TB 173 546 pulmonary tuberculosis (94.3%). Based on AFB, most of theTB

Sinistra pulmonary TB 35 11 case were smear-negative TB (68.8%) and based on TB djug

Dextra pulmonary T8 63 199 history, new case TB (85.5%) was more frequent than cases of

Pleuritis TB 17 54 :

Other 29 0.1 relapse TB. Overall, smear-negative new case TB was the most

Level of education frequent classification (71.6%). |

No educational background 3 0.9 The result of bivariate analysis based on the classiﬁcatibn

Primary schiool 63 129 of TB diagnosis and the result of sputum microscopy from

Junior high school 57 18.0 Table 3 sh d th b : idinift . b

Senior high school 178 56 apble 3 showed that there is a significant asso::latvi n

D3/51/52/53 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 behaviars,

Anttsubercetosts dewgs such as alcohol, substance and tobacco abuse and also their

Category | 291 91.8 . . R . .

Category Il 26 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”®, 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 pulmenary tuberculosis patients at Islam Hospital Sukapura, Indonesia,

from 2015-2017

Microscopy examination

Chi-Square test Smear-negative (%) Smear-positive (%) p-value OR C195%
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 al®, Lin er al’, 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%)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 a/'°, 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)'2. 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)',

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 etal's,
the majority of pulmonary TB patients were illiterate and
uneducated (58.1 and 51.7%). Similarly, Jethani et a/'7 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 efa/' also reported a higher prevalence
of TB infection among laborers (44%),
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Maost 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 eta/**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?22 is 22-43%.
Ziehl-Neelsen staining could only reach its maximum
sensitivity of up to 60% under optimal conditions?. Simila}ly,
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 vaIue
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 TBFi'n
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 signiﬁcajnt
association between sputum microscopy examination and
TBrecurrence (p=0.009). High defaulter rate and the irrational
use of second-line drugs by some publicand private provid%rs
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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 a/?.

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 poorresponse to adequate therapy?. Rohmawaty era/?
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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(DM) and without type 2 DM B
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ARTICLE INFO ABSTRACT

Background: According to the Global Tuberculosis Report 2015, Indonesia ranked as second country in the world
with the highest number of pulmonary tuberculosis cases. By 2015, the number of pulmonary TB new cases in
Indonesia has increased to 330.910 cases of 2014 where 324.539 cases. DM is one of the most important factors
that influence the occurrence worsening TB. Now is known that DM patients have body's immune response
disorder thereby facilitating M. tuberculosis infection and causing TB.

Method: This research is cross sectional design. The sample in this research are adult pulmonary TB patients at
General Hospital Grade C period October 1, 2013-March 31, 2016 as much as 225 patients.

Result: AFB smear results in patients with type 2 DM with smear 3 + was 14 (17.28%), 2 + was 15 (18.52%),
1 + was 15 (18.52%) and negative (—) was 37 (45.68%). AFB smear results in patients without type 2 DM with
smear 3 + was 3 (2.08%), 2 + was 6 (4.17%), 1 + was 19 (13.19%), negative (—) was 112 (77.78%) and have
no sputum was 4 (2.78%). Number of adult pulmonary TB patients were 225 patients. Of the 225 patients, found
81 patients with type 2 DM and 144 patients without type 2 DM.

Conclusion: 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 patients.
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1. Introduction

Mycobacterium tuberculosis infection particularly attacks the lungs
(pulmonary TB) is a disease that is still a public health problem the
world today. In 1993, the World Health Organization (WHO) has de-
clared tuberculosis (TB) as a Global Health Emergency [1). According
to the Global Tuberculosis Report 2015, found 9.6 million new cases of
pulmonary tuberculosis in 2014 with the number of cases occurs in
Southeast Asia (58%), the Western Pacific (58%) and Africa (28%) [2].
Also reported that the prevalence and incidence of pulmonary tu-
berculosis in 2014 increased to 647,/100.000 and 399/100.000 popu-
lation from the previous year of 272/100.000 and 183/100.000

population, as well as the mortality rate from tuberculosis in 2014 that
had increased to 41/100,000 population from the previous year,
namely 25/100.000 from population [3],

Based on data from the Global Tuberculosis Report 2014, Indonesia
entered the top six countries in the world with the number of ¢ases of
pulmonary tuberculosis highs along with India, China, Nigeria, Pakistan
and South Africa, 4 whereas according to data from the Global
Tuberculosis Report 2015, Indonesia has increased keperingk at riding
position with both countries in the world with the highest number of
cases of pulmonary TB after India, with the number of cases of pul-
monary tuberculosis by 10% of the total number of cases of pulmonary
tuberculosis in the world [4].
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By 2018, the number of new cases of pulmonary TB in Indonesia
ingreased to 330910 cases of pulmenary TB in new cases in 3014,
namely 324 539 cases. The highest number of cases of pulmaonary TH
were reported in the pravinee of West Java, East Java and Central Java
(three provinges, has a number of cases by 38% of the total number of
new cases of pulmonary TB in Indonesia). By age group, new cases of
pulmonary tuberculosis in 2015 found most frequently in the age group
of 25-34 years with a percentage of 18.65%, followed by the age group
45-54 years (17.33%), 35~44 years (17,18%), 15-24 years (15.89%),
55-64 years (13.82%), 0~14 years (8,59%) and = 65 years (8.54%) [5].

In 2014 discovered new cases of pulmonary tuberculosis with AFB is
positive in Indonesia as many as 176 677 cases, decreased when com-
pared with the new cases with smear-positive pulmonary TB were
discovered in 2013, namely 196 310 cases. The highest number of cases
reported in the province of West Java, East Java and Central Java, New
cases with smear positive pulmonary TB in these three provinces for
40% of the total number of new cases with smear-positive pulmonary
TB in Indonesia [6].

Diabetes mellitus (DM) is one of the most important risk factor in
the deterioration of TB. Since the beginning of the 20th century, clin-
icians have observed an association between diabetes and TB, although
it is stll difficult to determine whether the DM that precede TB or TB
that cause the clinical manifestations DM. People with diabetes mellitus
have a disorder of the body's immune response so as to facilitate the
infection of M. tuberculosis and cause TB disease so that people with
diabetes have a risk of 2-3 times higher for pulmonary tuberculosis
disease than patients without DM [7],

The frequency of diabetes in TB patients reported to be around
10-15% and the prevalence of TB 2-5 times higher in patients with
diabetes compared with non-Diabetes [8], DM patients who were di-
agnosed with TB have a higher risk of death during TB treatment and
risk of relapse after completion of treatment [9]. Research Dobler et al.
in Australia found people with diabetes who use insulin as a treatment
have a higher risk of suffering from pulmonary tubereulosis [10], while
research in Indonesia in the year 2001-2005 found 60 cases of DM
among 454 patients TB [11-13]. The research also stated that 40% of
patients with pulmonary tuberculosis discount risk history of diabetes
and diabetic patient to undergo pulmonary tuberculosis by 4.7 times.
Aim of this study is to compare the results of smear examination of
Mycobacterium tuberculosis in patients with pulmonary TB disease adults
with type 2 diabetes with the results of smear examination of Myco-
bacterium tuberculosis in adult pulmonary TB patients who are not ac-
companied by disease type 2 diabetes. Interest is learning the descrip-
tion of the basic characteristics (gender, age, patient type, category
ATA, the results of treatment), conversion rate and clinical symptoms in
adult pulmenary TB patients with type 2 diabetes who accompanied
and not accompanied by type 2 diabetes. The hypothesis of this study is
AFB smear positive found more in adult pulmonary TB patients with
type 2 DM compared to TB patient without type 2 DM,

2. Materials and method

This research is a comparative cross-sectional study design, This
research was conducted at the General Hospital of class C Jakarta in
November 2016. On 56 Permenkes RI 2014 describes Hospital grade C
is composed of medical personnel (at least 9 general practitioners, two
general dentist, 2 basic medical specialists, 1 specialist support, and 1
dentist specialist), power pharmacy (at least one pharmacist head of
pharmacy, two pharmacists who served in inpatient assisted by 4
technical personnel pharmacy, four pharmacists in inpatient assisted
eight people power pharmaceutical technical, 1 pharmacist as co-
ordinator reception, distribution and production), nursing staff (at least
2 nurses for every three beds), as well as having space Emergency room
(ER) which is open 24 hours, outpatient, inpatient, ambulatory in-
tensive, ambulatory surgery, childbirth, radiology, clinical laboratory,
blood services, medical rehabilitation, pharmacy, nutrition and room
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installations of bady [14],

Diagnesis of pulmanary T8 in adults in this study was established
figst with haeteriological examination. Bacteriological examination is a
direet mieroscopie examination of aeid fast bacilli (AFB) smear with
interpretation of results accerding to International Union Agains
Tubereulosis and Lung Disease (IUALTD). If bacteriologic examination
results are negative, then the diagnosis of pulmonary TB may be
clinically performed using clinical examination and investigation (at
least appropriate chest radiographic examination and established by
trained physicians interpreting TB lesions) [15,16]. The eriteria for the
diagnosis of type 2 DM in this study were fasting blood glucnse (FBG)
level = 126 mg/dl, blood glucose (BG) level = 200 mg/dl with classic
DM complaints, plasma glucose level = 200 mg/dl 2 hours after Oral
glucose tolerance test (OGTT), or HbAlc = 6.5% examination using
standardized methods by the National Glycohemoglobin Standardiza-
tion Program (NGSP) [17-19].

The sample in this research was taken with total sampling technique
totaling 225 patients that have met the criteria for inclusion and ex-
clusion criteria. The inclusion criteria were adult patients with pul-
monary TB age > 18 years, pulmonary TB patients with type 2 DM, and
pulmonary TB who are not accompanied by disease type 2 diabetes,
These patients have complete data in medieal record. The exclusion
criteria were patients with extrapulmonary TB, TB patients are ac-
companied with type 1 DM disease and pulmenary TB patients who do
not have the results of the BG level content, FBG and HbAlc.

This study uses secondary data about the event or the diagnosis of
adult pulmonary TB are taken from the book form of TB registers and
the medical records of adult pulmenary TB patients pulmenary clinic
General Hospital C Class the peried QOctober 1, 2013-Mar 31, 2016,
Data collected included: patient characteristics adult pulmenary TB
(age, gender, type of patient, category ATA, treatment results, the
conversion of smear, clinical symptoms); BG levels, FBG and HbAlc
adult pulmonary TB patients; M. tuberculosis sputum smear examination
results in adult pulmonary TB patients accompanied by 2 DM
disease and the results of smear examination M. tuberculosis in adult
pulmonary TB patients who are not accompanied by disease type 2 DM.

This research used Chi Square test to determine the relationship
between BG levels, FBG, HbAlc and type 2 DM disease with the results
of smear examination in adult pulmonary TB patients. IBM SPSS
Statistics version 23 statistical tools were used in this study.

3. Results

Table 1 are data indicate that patients with male sex has a higher
number ie 138 patients (61.33%) compared with patients who are fe-
male, amounting to 87 patients (38.67%). The above data also show
that the age group 45-54 years had the highest number with 76 patients
(33,78%) followed by the age group of 55-64 years with the number 41
(18.22%), aged = 65 years with the number of 34 patients (15.11%),
aged 25-34 years with 29 patients (12,89%), aged 35-44 years with 26
patients (11.56%) and aged 15-24 years with a number of 19 patients
(8.44%). For the category of patient type, the majority of patients based
on the above data is the number of new patients with 208 patients
(92.44%), then the patient relapsed with a number of 6 patients
(2.67%), patients default with 4 patients (1.78%), patients failed by the
number 1 patient (0.44%), and the type of patient, etc. with the pumbcr
6 (2.67%). For the category of ATA, the majority of patients using ATA
Category I with the number of 208 patients (92.44%), while category II
ATA is used by 17 patients (7.56%). For the category of results of
treatment, patients with complete treatment has the highest number
with 145 patients (64.45%), then the patient recovered with a number
of 57 patients (25.33%), default by the number of patients 12 patients
(5.33%), patients died with a total of 7 patients (3.11%) and patients
moved by the number of 4 patients (1.78%).

The results of patients who had a BG levels =200 mg/dl was 50
patients (10.92%), while patients with low BG levels 100-199 mg/dl
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Tabie 1
Basic characteristies of study sample.

Basie Charasteristic

Tipe 2 DM Nan- Tipe 2 DM
A t Per g A t Percentage
Gender Male 48 21,3% 92 40,9%
Female 33 14,6% 52 23,1%
Age 15-24 0 0 19 8,4%
25-34 0 0 29 12,9%
35-44 0 0 26 11,5%
45-54 46 20,4% 31 13,8%
55-64 25 11,1% 15 6,7%
=65 10 4,4% 24 10,7%
Type of TB New 76 33,8% 132 58,7%
Eatient Relapse 3 1,3% 3 13%
Default 1 0,4% 3 1,3%
Failed (] 0 1 0,4%
Mavs Q 0 0 0
others 1 0,4% 5 2,2%
ATA Category .. Category of 1 76 33,8% 182 58,7%
Category of Il 8 2,2% 12 §,3%
Treatment Regovery 38 16,9% 20 8,9%
Results Treatment 35 15,8% 108 48%
Completed
Default 4 1,8% 9 4%
Failed 0 0 0 0
Move 1 0,4% 3 1,3%
Dead 3 1,3% 4 1,8%

and < 100 mg/dl respectively amounted to 77 patients (16.81%) and
63 patients (13.76%). The above data also showed that the number of
patients who had a fasting blood glucose level =126 mg/dl amounted
to 64 (13.94%), while patients who had fasting blood glucose level
100-125 mg/dl and < 100 mg/dl respectively account for 10 patients
(2.18%) and 13 patients (2.84%). For blood glucose postprandial
(BGPP) levels, patients with examination results = 200 mg/dl totaling
59 patients (12.88%), 140-199 mg/dl are 5 patients (1.09%), and <
140 mg/dl are 15 patients (3.27%). For A1C, patients who had >6.5%
examination results were 18 patients (3.93%), 5.7-6.4% amounting to
1 patient (0.22%), and < 5.7 were 3 patients (0.66%).

The adult pulmenary TB patients with type 2 diabetes disease
amaounts to 81 patients (17,69%), whereas adult pulmenary TB patients
who are not accompanied by disease totaled 144 type 2 diabetes pa-
tients (31.44%).

The number and percentage of clinical symptoms of pulmonary
tuberculosis in patients with type 2 diabetes disease symptoms are most
widely perceived is coughing =2 weeks were found in 77 patients
(95.06%), then shortness of breath totaling 67 patients (82.72%), ma-
laise totaling 66 patients (81.48%), body weight loss totaling 65 pa-
tients (80.25%), anorexia totaling 64 patients (79.01%), night sweats
totaling 61 patients (75.30%), chest pain of 60 patients (74.07%), as
well as coughing up blood and fever were each found in 58 patients
(71.60%).

Clinical symptoms of TB in patients who are not accompanied by
type 2 diabetes disease =2 weeks Cough is a symptom that is most felt
by the number of 134 patients (93.06%), followed by shortness of
breath were found in 118 patients (81, 94%), fever were found in 110
patients (76.39%), and anorexia with decrease of body weigh, each of
which was found in 106 patients (73.61%), chest pain were found in 97
patients (67.36%), night sweats were found in 96 patients (66.67%),
malaise found in 91 patients (63.19%), as well as coughing up blood
were found in 81 patients (56.25%).

The majority of patients with pulmonary TB AFB (+) were ac-
companied with type 2 diabetes have a high conversion rate after the
end of the intensive phase that is numbered 38 patients (86.76%), The
above data also showed no adult pulmenary TB patients AFB ( +) with
type 2 diabetes who have not the result of the conversion by the end of
the intensive phase,
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Table 2
AFB Examination Results in Patients with pulmonary TB are accompanied with type 2
diabetes and with out type 2 diabetes. ‘
Chi Square Test AFB Examination Results ;v«lm
3+ 2+ 1+ - ‘
|
Pulmonary tuberculosis with 14 15 15 37 p = 0.000
diabetes mellitus type 2
Pulmonary TB is not accompanied 3 6 19 112 |

by type 2 diabetes mellitus

|

The majority of adult patients with pulmonary TB AFB (+) were not
aceompanied with type 2 diabetes have a conversion result at the end of
an intensive phase with a number of 20 patients (71.43%), while for the
result of the eenversion is nat enly found in 1 patient (3.57%).

Table 2 data shows the results of smear examinatien in patignts with
pulmenary TB disease adult type 2 diabetes with a value + + + (3+)
ameunted to 14 patients (17.28%), the value + + (2+) total 15 pa-
tients (18, 52%), the value + (1+) amounted to 15 patients (18.52%)
and a negative value (—) amounted to 37 patients (45.68%). The above
data also shows the majority of adult pulmonary TB patients whe are
not accompanied by disease type 2 diabetes mellitus have a smear test
results negative (~) by the number of 112 patients (77.78%), while the
results of smear examination with a positive value (3+/2+/1+) only
held by a minority of adult pulmonary TB patients were accompanied
with type 2 diabetes (+ + + (3+) was found in 3 patients (2.08%), the
value + + (2+) was found in 6 patients (4.17%), the value + (1+)
was found in 19 patients (13.9%)).

Table 3 data indicate that patients with pulmonary tuberculosis
grown with the results of smear-positive (1+/2+/3+) are more
common in patients with pulmonary tuberculosis adults with higher
levels of BG, FBG or BGPP increased (BG = 200 mg/dl, FBG > 126 mg/
dl or BGPP = 200 mg/dl). In addition, found an association statistically
significant between levels of BG (p value 0.000), FBG (p
value = 0.009), BGPP (p value = 0.012) with the results of the AFB in
patients with pulmonary tubereulosis adult because p value based on
the results calculations using Chi Square test was < 0,08, The above
data also showed that patients with high levels of BG = 20% mg/dl
(OR = 4,179), FBG = 126 mg/dl (OR = 4.420), BGPP = 200 mg/dl
(OR = 4.696) had a risk four times higher to abtain the results of smear
examination with paositive scores than patients with BG levclr < 200
mg/dl, FBG < 126 mg/dl, and BGPP < 200 mg/dl, HbA1c levels, which
is ane of the diagnestic criteria were included in the study variat:es can

not be linked to the results of smear examination because very few
adult pulmonary TB patients who have HbAlc test results, which ean
not be calculated using Chi Square test because the data are‘ homo-
geneous.

The above data in Table 4 indicate that patients with pulmonary
tuberculosis grown with the results of smear-positive (3+/2+ /1 +) are
more common in patients with pulmonary TB adults with the disease of

Table 3
Relationship of BG, FBG and BGPP with AFB examination results.

Chi Square Test AFB Examination P value CI 95% OR
Results
a+/2+/3+) -
BG (mg/dl) 2200 26 24 p=0000 2.089-8358 4,179
<200 28 108
FBG (mgsdl) =126 39 25 p=0009 1535-12.726 4.420
<126 6 17
BGPP (mg/dl) =200 36 23 p=0012 1.503-14.673 4.696
<200 5 15

e
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Table 4
Relations of Type 2 disbetes with AFB Examination Results.
Ghi Bquare Test AFB Examination Pvalue  Cl96% OR
Results
(B+/2+/1+) -
Pulmonary tuberculosis 44 37 p =0.000 0.115-0.384 0.210
with diabetes
mellitus type 2
Pulmonary TB is not 28 112

accompanied by
type 2 diabetes
mellitus

=

type 2 diabetes than in patients with pulmonary TB adults who are not
accompanied by type 2 diabetes, The above data also showed statisti-
cally significant association between type 2 diabetes disease with the
results of smear examination in patients with adult pulmonary TB be-
cause p value < 0,008,

4. Discussion

In the present research found cases of pulmonary TB is mere
common in patients with male sex compared with patients who are
female. The results are consistent with research conducted by
Alisjahbana et al., Park et al., Wang et al., Fengling et al., Syed
Sulaiman et al., Dobler et al,, Dooley et al., And Ruth Haryanti et al.
[7-12,20,21] who discovered pulmonary TB patients with male gender
higher compared to patients whose sex of female. These results are also
consistent with the data from the Indonesia Health Profile 2013, 2014,
2015 issued by the Ministry of Health of Indonesia which states that
cases of pulmonary TB is more common in males that compared to
female [3,5]. Not only for sex, the subject/sample also found that cases
of pulmonary TB is more common in the group age 45-54 years. This
happens because the adult pulmonary TB patients who become research
subjects are included in the category of Type 2 DM (BG = 200 mg/dl,
FBG = 126 mg/dl or HbAlc = 6.5%) were aged > 45 years (according
to one risk factors for type 2 diabetes are aged > 45 years).

Distribution by type of patients showed the majority of patients
were found in this study is a new patient, These results are consistent
with research Fengling et al. and Ruth Haryanti Sihotang et al. [8,12]
who alse found the majority of patients who obtained Is new patient.
For treatment eutcomes, the study found that the majority of patients
received full treatment at the end of the treatment phase. These results
are consistent with studies of Wang et al. [11] who also found the
majority of patients received full treatment at the end of the treatment
phase in the department of Friendship which found that the highest rate
of treatment results in patients with MDR-TB is default. High rate of
default on MDR TB cases might be due to the onset of depression, an-
xiety, and stress the socio-economic in TB treatment phase MDR. For
ATA category, in this study, the majority of patients using the first
category compared with the ATA category II. This is because the ma-
jority of the types of patients who are found in this study were new
patients so that many categories of ATA given is ATA category I.

In this research, the clinical symptoms most commonly experienced
are coughing =2 weeks. These results are consistent with research
conducted Park et al. and Wang et al. [10,11] who found cough = 2
weeks as clinical symptoms are most often perceived pasien. These
results are also consistent with studies that find Indra Wijaya most
clinical symptoms felt by the patient is coughing =2 weeks. In the
present research found patients with pulmonary TB adults with DM
type 2 have the results of AFB with a positive value (3+/2+/1+) is
higher than the results of the AFB with a positive value in patients with
pulmonary TB adults who are not accompanied BM type 2. These re-
sults are consistent with research conducted Park et al., Wang et al,,
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Fengling et al. and Dooley ot al. [10-12,20] who find adult g‘ul.manm!
TH patients accempanied with BM had a smear test resulis with a po-
sitive value higher than the results of smear examination with a positive
value in patients with pulmonary TB who are net accompanied DM,
These results are also in accordance with Sukara research Safri Agung
et al. and Vitello et al. [22] which found that DM patients with pul-
monary TB disease have the results of smear examination with a posi-
tive value higher than the results of smear examination with grades
negatif. Value positivity were found to be higher in patients with pul-
monary tuberculosis DM likely due to a decline in system the body's
defenses or immunocompromised in diabetic patients due to decreased
function of alveolar macrophages to phagocytosis be disturb+d.

AFB conversion rate at the end of the intensive phase of the subject/
sample showed a high rate compared to the no conversion. These re-
sults are consistent with studies Fengling Mi et al. [12] who found AFB
conversion results at the end of the intensive phase is higher than the
figure does not konversi. These results are also consistent with studies
lis Kurniati and Ruth Haryanti Sihotang et al. [8,23] who found AFB
conversion results in patients with pulmenary TB AFB (+) is higher
than the figures de not konversi, However, AFB conversion rate in this
study was not able to meet the national target of a minimum reach 80%.
In this research to found an association statistically significant hetween
levels of BG and FBG which is one of the criteria diagnestic.

\

5. Conclusion
From these results it can be concluded as follows:

1. Patients who have adult pulmonary TB smear positive test results
are more common in adult pulmonary TB patients with BG levels,
FBG or BGPP increased.

. Adult pulmonary TB patients with smear-positive test results are
more common in adult pulmonary TB patients were accompanied
diseases type 2 diabetes compared to adult pulmonary TB patients
who are not accompanied by disease type 2 diabetes.

3. There is a statistically significant relationship between the level of

BG, FBG, BGPP and type 2 diabetes disease with the results of smear
examination in adult pulmonary TB patients.

Appendix A. Supplementary data

Supplementary data related to this article can be found at http://dx.
doi.erg/10,1016/j.rmer.2018.02.008.
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