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Abstract
Background and Obiective: ln 201 5, lndonesia ranked as the second highest tuberculosis-infected country in the world, after lndia
accuracy of diagnosis determines the success of treatment and control and reduction of incidence of tuberculosis. Therefore, this
aimed to describe the diagnosis spectrum of pulmonarytuberculosis. Materialsand Methods:This was a retrospective studywith a

sectional design. The study subjects were 3l 7 patients diagnosed with tuberculosis from I st January, 20l 5 to 30th June, 2017 atl
Hospital Sukapura Jakarta, lndonesia. Results: Most tuberculosis patients were 18-49 years old (55.5olo) and male (63.4o/o),at senior
school (56'20/o) and worked as seller/farmer/fisher/labor/entrepreneur (36.60/o). Most patients had a productive cough (96.20/o)

duration of cough 22 weeks (70.3o/o), shortness of breath (80.'l o/o), loss weight (85.8y0). night sweating (77 .60/o) were smear-neg,
(68.89o) and had duplex pulmonarytuberculosis (54.60lo).The most common diagnoseswere category lspectrum tuberculosis,
anti-tuberculosis d rugs (9'1.870), pulmonarytuberculosis (94.30lo), smear-negativetuberculosis (68.870)and new casetuberculosis (85
Smear-negative new case tuberculosis was the most frequent diagnosis (71.60/o).Association between tuberculosis recurrence and
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result of sputum microscopy was statistically significant (p = 0.009). Conctusion: The accuracy of tuberculosis d iagnosis
determines the success of treatment and control of tuberculosis infection. ln this study, the most frequent diagnoses were
pulmonary tuberculosis, pul

tuberculosis.
monary tuberculosis, smear-negative tuberculosis, new case tuberculosis and smear-negative new
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INTRODUCTION

Study design: This was a retrospective study with a

cross-sectional design. The study subject was all patients
diagnosed was tuberculosis at lslam Hospital Sukapura
.lakarta, lndonesia, from 1st January, 2015 to 3oth lune, 2017.
This study used the secondary data from patient medical
records and had been approved by the Research Ethics
Committee oflslam Hospita I 5u kapu ra .laka rta, lndonesia. The

sample was collected consecutively. The inclusion crit[ria
were: (l)Patients who had been diagnosed as tuberculdsis,
(2) Adulr tuberculosis patients >18 years old, (3) Having
bacteriology examination, laboratory examination, radiolbgy
examination, the status of TB drug and the type of TB qata
dvailable. The exclusion criterion was that the suspeded
tuberculosis patient had not yet been treated as a TB patient.

Studydata:Thedata collectedfrom medical records included
patient profile (name, number ofmedical record, age, wei{ht,
birth date, gender, address, marital status. educational
background), clinical findings, physical examination results,
radiology examination results, baCteriology examination
results (5pot/Morning/Spot sputum examination or
6eneXpert), TB diagnosis and TB drug stalus.

Diagnosis of tuber(ulosls: Tuberculosis diagnosis was
classified based on anatomy, history ofTB 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 lJnq
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 ptior
history of TB treatment or history of anti-tuberculosis drugs
treatment in the past I month and relapse-case TB includes TB
patients with a history ofTB treatment and declared to hAve
been cured or completed the treatment and receqtly
diagnosed as recurrent fB. Based on sputum microscdpy
examination, TB diagnosis was classified as smear_positive TB
or smear-negative TB.

Statlstl(al analysls: Data were expressed as the percentqge
of the group for categorical and continuous variabies.
Appropriate descriptive statistics, such as propo(ion and
percentage were used to analyze the findinqs and to draw lhe
inferences. A database was created in Microsoft Exceland after
appropriate cleaning, statistical analyses were perfornled
using SP55 software (version 20.0 SPSS, lnc., Chicago, lL, USA).
The Chi-square test was used to detect an associatibn
between the recunence and sputum AFB results. A p-valuq of
less than 0.05 was considered statistically significant.

RESULTS

144

Based on the TB patient medical record at lslam Hospital
Sukapura Jakarta, lndonesia, from 20 I 5 to June 2017, 3l 7lfg
patients were included in the study.

Tuberculosis OB) infection is a leading cause of mortality.
Over 95yo ofTB mortality cases occur in poor and developing
countriesr. The number of newly diagnosed pulmonary
tuberculosis cases in lndonesia increased fr om 324,53g in 2014
to 330,910 in 2015. lndonesia is ranked as the second highest
TB-infected country in the world, after lndia13.

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 ofdiagnosis would increase the success of
TB treatment and control and thus reduce the incidence of
tuberculosisa.

lndonesia has the opportunity to half the rates of
morbidity and mortalitydue to TB infection recorderfor 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 examinatjon, such as direct microscopy
examination and rapid testing. previous study revealed that
AFB smearpositivefound more in adult pulmonaryTB patients
with type 2 DM compared to TB patient without type 2 DM, lt
also found statisticallysigniflcant between type 2 DM with the
AFB smear results on adult pulmonary TB patient5.

lf 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 ofthe affected organ6.

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 lslam Hospital Sukapura Jakarta, lndonesia
from 2015 to the first semester of 20l7.

MATERIATS AND METHODS
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Table l: Characteristics of adult TB patient at lslam Hospital Sukapura Jakarta,
lndonesia, from January, 201 S,June, 201 7

Characteristics Frequency (Hz) Percentage
Ag.
1 8-49 years old
50-79 years old
>80 years old
Gender

Male

Female

Bloody cough
Yes

No

Shortness of bteath
Yes

No

Productive cough
Yes

No
(ough duration
>2 weeks

<2 weeks

Loss weight
Yes

No

Fever

Yes

No

Night sweating

Yes

No

AFB

Negative

1+
)L

3+

Chest X-ray

DuplexpulmonaryTB 173
Sinistra pulmonary TB 35
Dextra pulmonaryTB 63
Pleuritis TB 17
Other 29
Level of eduetion
No educational background 3
Primaryschool 63
Junior high schoo, t,
Senior high school t7g
D3/51/52/53 16
Working status
Unemployed/retired 42
Housewife 83
Governmentemployee/police/military 5
Private employee lO
Seller/farmer/fisher/labor/entrepreneur 1 I 6
Professional worker 1

Anti-tuberrulosis drugs
Categoryl 291

54.6

l1

19.9

5.4

9.1

no

19.9

18.0

56.2

5.0

13.2

26.2

1.6

22.1

36.6

0.3

201

116

176

141

0

55.5

44.5

0

63.4

36.6

80.1

19.9

70.3

29.7

8s.8

14.2

85.8

14.2

77.6

22.4

to
241

24

76

96.2

3.8

254

63

305

12

223

94

45

272

45

246

71

218

40

37

22

68.8

12.6

11.7

6.9

26
91.8

8.7

Most TB patients are 18-49 years old (55.50lo) and male
(63.4o/o) Oable 1). Based on clinical symptoms, most of the

AFB:

Table 2: Diagnosis Spectrum Pulmonary Tuberculosis patient at lslam
Jakarta, lndonesia from 201 5-201 7

Based on anatomy
Pulmonary TB

Extra pulmonary TB

Based on AFB

Smearpositive TB 99
Smear-negative TB 2'18

Based on history ofTB drugs
NewcaseTB 211
Relapse case TB 46
Based on history ofTB drugs and microscopy examination
Smear-positive new case TB 77
Smear-negative new case TB 194
Smear-positive relapse case TB 22

relapse case TB 24

299

18

94.3

5.7

85.5

14.5

31.2

68.8

28.4

71.6

47.8

52.2
Acid bacilli

patients have a productive cough (96.20/o) with du of
cough >2 weeks (70.30lo), shortness of breath (80.10lo), we
loss (85.870) and night sweating (17 .60/o).Based on chest
most of the patients had duplex pulmonaryTB (54.60/0).

on the level of education, most of the patients were in
high school (56.20/o), with the most frequent working
be i n g se I I e r/fa rm erlf is h e r/la bo r/e ntre pren e u r g ro u p
Based on anti-tuberculosis drugs category, most of
patients were receiving category I anti-tuberculosis dr
(91.80/o).

The classifications of the diagnosis spectrum
pulmonary tuberculosis at lslam Hospital Sukapura Jaka
lndonesia, from 2015-2017 are shown in Table 2. Based
anatomy, most of the subjects were diagnosed
pulmonary tuberculosis (94,3o/o). Based on AFB, most of ,

case were smear-negative TB (68.80/o) and based on TB
history, new case TB (85.50/o) was more frequent than of
relapse TB. Overall, smearnegative new case TB was the
frequent class ification (7 1 .60/o).

The result of bivariate analysis based on the classifi,
of TB diagnosis and the result of sputum microscopy
Table 3 showed that there is a significant
between TB recurrence and the result of sputum mic
(p = o.oos).

DtscusstoN

ln this study, mostTB patients were male. The higher
ofTB in males might be attributed to their high-risk
such as alcohol, substance and tobacco abuse and also th
typical work type. Smoking habit, rype of job, I

environmental interactions and working outdoor m
put people at higher risk of Mycobacterium
infectionls. Compared with females, earlier studies

of

spectrum

145

reported a direct association between male gender and
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Table 3: comparisons between TB re(urrence a nd the results of micros(opy exa minations of pulmonary tu bercu losis parients at lsla m Hospital sukapu ra, lnd
frcm 2015-2017

Mi.ros.opy examination

Chi-Square test Smear-negative (%) Smear-poritive (%) p-value OR ct 95dk
Classification New case

Relapse.ase

194 \716%)
24/.s2.2%)

71 l2gAak)

22 147.8%)

0.009 0.0r l 0.009 0 t3

I
TB infection, as well as unsuccessful TB treatment outcome.
A clear association between TB incidence and gender has
also been reporteds. Similar to previous studies conducted
by Riello et a1.7, Atif et a1.3, Lin et a/.q, Marais et a/.lo,
Sunnetcioglu eral' and WHOr2, pulmonaryTB patients were
more likely to be males than females, The lndonesia Health
profile, in 2013, 2014 and 2015, released by the Health
Government lndonesian Republic, also reported that
pulmonary TB was more frequent in males than females
(prevalence = 0.496F.a.

Most ofthe patients were 1 8-49 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 al, and
Marais et alro, 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)'r. A similar
result was reponed by Riello efal T,where the mean age ofTB
patients was 46 years. A previous study including 3lO TB
patients who under went sputum microscopy examination
found that 58.7% of patients were 16-40 years oldrr. ln
lndonesia, it is estimated that 750,6 of pulmonary TB patients
a re 15 50 yea rs oldra. Sim ilar results have shown that showed
tuberculosis cases in SoutheastAsia are mostlyfound in those
of productive age (l5-44 years old) 2.

Most ofthe patients were in senior high school (56.20lo).

A possiblejustification for this flnding 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 levelofthepatientss.
ln a study conducted by Esmael eta/.15 and )aved etal.16,
the majority of pulmonary TB patients were jlliterate and
uneducated (58.1 and 51.7%). Similarly, .Jethani et a/.11 also
reported that 950lo of patients had a family history of the
disease and were uneducated. Most patients were
membersoftheselle fatmer/fisheilabo entrepreneurgroup
(36.6Y0).This could be explained by workinq outdoors, which
might put people at a higher risk ofTB droplet transmission.
Similarl, Gupta et al.t8 also reported a higher prevalence
of TB infection among laborers (440lo).

Most ofthe patients had pulmonary TB infection (94.3%).

Lung parenchyma was the main predilection of aerdbic
bacteria, including Mycobacterium tuberculosis. Also, TB

inlection was easier to trdnsmit via droplet than other
transmission routesrr. Another possible justification for this
finding is the limited availability of diagnostic tools for
extra pulmonary TB relative to pulmonary TB. Similar res(rlts
were reported in the studies by 6omes et aL1, in Wazil and
Memish e,al20 in Saudi Arabia.The WHOrrTuberculosis Repon
also stated that pulmonaryTB was more frequent (85o/o) tlran
extra pulmonary TB.

Based on the WHO and The lnternational Union Agalnst
Tuberculosis and Lung Disease (IUATLD) guidelines, sputum
microscopy examination should be conducted at least
three times,r. The majority of the patients in our study had
smear-negative TB (68.8010). 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< t Oa-t Os bLsil
per mL under optimal conditions. lt has been shown that
the sensitivity ofAFB microscopy examination 2,2i is 22-43Vo.
Ziehl-Neelsen staining could only reach its maximfm
sensitivity ofup to 60Eo under optimal conditions,a. Similahy,
the WHOr) Repon also showed that smear negative TB is
more frequent than smear positive Tb in the philippi4es
(63 vs. 3 706). Geleta etal,5 also found that the sensitivity va iue
of the sputum microscopy examination is lower than otlrer
diagnostic tools, such as GeneXpert MTB/RtF (9.j vs. 16.7%j in
high prevalence TB infection. Reechaipichitkul et a/.r6 also
showed that the sensitivity and specificity of sputum AFB
smears are lower than the Genexpert MTB/RIF assay tfst
(48 vs.94ok and 84 vs. 920,6), Therefore, the low sensitivity and
high specificity value ofthe sputum microscopy examinatipn
could explain the higher incidence of smear-neqative TB in
this study.

ln this study, new cases of TB were more frequent thbn
relapse cases. However, there were a greater proportion of
smear.positive cases among the relapse TB cases (frgm
28.4 4 /.8o/o). This was su pported by ou r finding of a sig n ificfnt
association between sputum microscopy examination and
TB recurrence (p = 0.009). High defaulter rate and the irrati04al
use of second-line drugs by some public and private provid{rs
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might contribute to the increase of relapse-casesr7. Also, low
levels of TB-related knowledge might (ontribute to low
compliance with TB treatments. Therefore, it could be
assumed that this subgroup ofpeople might stop taking anti-
TB drugs and then develop relapses, A similar result was also

reported by Cross efal,3.
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 episode6. Resistance would develop if patients

had a poor response to adequatetherapyrT. Rohmawaty eaal2e

stated that inadequate exposure to anti-tuberculosis drugs
could be a reasonable factor of suboptimal response to
therapy. This is supponed by the findings of B urhan et al.ta,

which showed an association between low concentration of
anti-tuberculosis drugs and poor response to therapy.
Rohmawaty et aL2e also showed a significant difference in
Mycobacterium tuberculosis load between the conversion
group and non-conversion group after first-line TB drug
treatment (p = 0.0a). This could explain the significant
association between TB recurrence and the result ofsputum
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.

CONCTUSION

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 exa mination. ln 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 ofthis research was to describe
the spectrum of diagnosis of pulmonarytuberculosis based on
anatomy, microscoplc examination, medical history and the
combination of medical historyand microscopic examination.

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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Comparison of acid fast bacilli (AFB) smear for Mycobactertumtuberculosrs on
adult pulmonary tuberculosis (TB) patients with type 2 diabetes mellitus
(DM) and without type 2 DM
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ARTICLE INFO ABSTRACT

Backgrotnd According to the Global Tuberculosis Report 2015, Indonesia ranked as second country in the world
with the highest number ofpulmonary tuberculosis cases. By 2015, the number ofpulmonary TB new cases in
Indonesia has increased to 330.910 cases of 2014 where 324.539 cases. DM is one of the most lmportant factors
thst influcncc the occurrence worsening TB. Now is known that DM patients hsve body's immune rosponse
disorder thereby facilitating M. atberculosis infection and causlng TB.
Merhod' 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.
Resulr AFB smear results in patients with type 2 DM with smear 3 + was 74 (12.28oh),2 + was 15 (1g.520lo),
1 + was 15 (18.520lo) and negative ( - ) was 37 (45.68%). AFB smear results in patients without type 2 DM with
smear3+was3(2.08%),2+was6(4.1,7o/o),1 +was19(13.19%),negative(-)was112(zz.7Bo/o)andhave
no sputum was 4 (2.780/0). Number ofadult pulmonary TB patients were 22S patients. Ofthe 22S patients, found
81 patients with type 2 DM and 144 patients without rype 2 DM.
Conclusiort 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 AIB smear results
on adult pulmonary TB patients,

Kcyvonb:
Pulmonary tuberculosis
Diabetes mellltus type 2
Acld fart bacilll

1, Introduction

Mycobactedum rubereulwb infection psrtlcularly attackr the lung,
(pulmonary TB) ir a diceare thar ir still a publie health problem the
world today. In 1993, the World Health Organiration (WHO) hao de.
clared tubereulorh (TB) as a Global Health Emergeney tlJ. 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 (5870), the Western Pacific (58%) and Africa (28o/o) l2l.
Also reported that the prevalence and incidence of pulmonary tu-
berculosis in 201.4 increased to 647/100.000 and 399,2100.000 popu-
lation from the previous year of 272/I0O.OOO and 183,2100.000

population, as well as the mortality rate from tuberculosis in 2014 that
had inereased to 41,2100,000 populatlon from the previour yerr,
namely 25l100.000 ftorn populatton [3J.

Eacod on data ftom the Global l\rberculosir B€port 2014, Indoneria
entered the top six couRtries in the world with the number of sa$t of
pulmonary tubereulosir hlghc along wlth India, China, Nigeria, pakistan

and South Africa, 4 whereas according to data from the Global
Tuberculosis Report 2015, Indonesia has increased keperlngk at llding
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 100/6 of the total number of cases of pulmonary
tuberculosis in the world [4].
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By 3018, tAe tunbrr of llrw satcr af pulrRonary TB in lndonlrie
ilrsrca|ed t0 lio 910 (srfi 0f pulscmry TB in a.tt, s.s€o iD 1014,
qrrmly 3ra E99 csrci, The hithrfr sunnber af cr.sr of pulmertrl T!
rtsr! rsp0rtcd l,l the provinsa 0f Wect Jrve, Er* Jlrt nnd e€RErl JEvc
(three proviDcas, hu a s$lbr! of crrss by 38qi qf thr tonl nqBbor of
n6w esr€r 0f DuLionsly ?B in lndoR6sir). By ar€ foup, nrw cE 6, of
pulmomry tuboreulori, io 20tE found nort tqqu€ntly h rh! rge troup
of 2S-3a y.r$ with . p€lljsntngo ol 1 8.6S016, followed by the qe group
45-54 ye.!' (17.33q{),3$-44 yern (17,18%), 15-2{ yorlr (15.89q6),
55-64 yern (13.82%), G-1,{ yc.o (8.59h) rnd }65 y.ari (8,S4%) [S].

In 2014 dkcovered ncw c..., ofpuLrion!ry tub.r.ulo.i. wlth AlB b
poddve in Indoncsia as malry ar 176677 ca66, decrcared when com,
pared with the new caser witi olrlear-positive pulmonary TB were
discovercd in 2013, namdy 196 3I0 carc6. The highest number of cases
r€portad in tha plovlncc of Wclt Java, Ealt Java and Ccntral Java. Ncw
.ssc! wlth smear posltlve pulmonary TB in these threc provinc.s for
40% of the total [umber of new caiei with smea!-positive pullnonary
TB in Indones.ia [6].

Diabetes mellitus (DM) is one of the most impoltant risk factor in
the detcrioration of TB. Sincc rhe beSlnning of thc 2orh cenrury, clin-
lclenc havc obrervcd an a$ociatlon betw.cs dlabctlr and TB, rlthough
it l! rdll dil8cult to dc&rminc whcthor ths DM thrr precedc TB or TB
thrt eau.s tho clinle.l mutircrtadoar DM, !€ople with dhbeto nltttur
h8ve a diEordcr of th. bgdyl inmuttc rctpottre so t5 to ficllltrt0 thE
infoction of M. ubf,€ulo[,J a$d clutB TE disegro so thit DtoglB wirh
diabotor hsve B rirL of 2-g tlmor bicher for pul-monary tublreuloair
dir.asE thao Daticntr without DM [t],

Ttc fraquenry of diEblto, in T! pttiEnt rcpanod to bo eround
10-15$ and thE prcvalcnce of TD Z-E Ulaor hirhcr in patianfi wlth
diebet{ comp$ed wlth noll.Dirbitor [8], DM prtilnt6 who w.ta di.
iSnor€d lr,ith TB hsvc a highcr rist of dcath dulin8 TB tle!tsrr.nt rnd
risk of relapce after cornpletion of ueatm.nt [9] . Rcrearch Doble! et al.
ln Au,tralia found peopl. with diabctas who us. Inlulln as a trcaui.n!
have a higher risk of sufferin8 from puLnonary tuberculoris [10], while
research irr Indonesia in the year 2001-ZOOS found 60 cases of DM
a-aror8 454 patients TB [11-13]. The lesearch also stated rhat 40% of
patients with pulmonary tuberculosis discount risk history of diabetes
and diabetic patient to undergo pulmonary tuberculosis by 4.7 times.
Aim of this study is to compare the r€sults of smear examination of
Mycobacterium nib..rculot& in patients with pulmonaiy TB disease adults
with type 2 diabetes with the results of smear examination of Myco-
bacterium tuberculosis in adult pulnonary TB patients who are not ac-
compat ed by diseare type 2 diabetes. Interesr is leaming the descrip-
tlon of tha baslc cheEcteriatlcs (gender, atc, pstlcnt type, category
ATAI th. r€rultr oftr aErent), conv.ltlon r e and clinical rynptomr in
sdult pulalon$y TB Dadcrlu with type 2 diabate, who rccompanied
snd rot aceo60sni8d by tyDe 2 dlrbcr€r, The hypothrrh of thL sludy i,
AIB crncar gotitiv. found mors h adult puhlonary TB Daticlt! with
type 2 DM comprrrd to TB paticnt without typc : DM,

2. Matorlah and method

R.si.utor! M.dith. Cdte 8.qoir 2j (2010 ts8-162

inttEll.llonr qf body n4l,
biuriQsir gf Fulnc[{ry 1B !n rdultr tu l}lir rHdI urr cttehllthBd

ilrt r,rith bsrterigl0gi[Bl €]$rinetioR. tectsriolsgral G$min.tlan i, I
dirrct qisrurooDie unminB(on cf reid frrt brcilli (AFB) ent8r with
int6rrrotatioa ef rerul[ n0cording to lrt€mationel Udoo Agdnr
TubcreulorL aad Lung DireffG (lUAtTD). Il b{ctcdolotlc qsmlDation
rcrultr are ncgldve, thctr the dirgnorir ol pulmonery T[ mry b€
clinlcdly pcdolmcd urhg clinicEl ex3mitlstion rnd irvartitstlon (!r
lcert lppropraat€ chelt rrdlogrtphlc .rrmin.tion ond ertablirhed by
t!8in.d physicisnr tntelprcting TB lcrtons) [15,16]. Thr critcrl. for rhc
dla8no,l. of type 2 DM in thi! rrudy wcrc fasrinS blood ducDr. (FBG)
level > 126 m8ldl, blood Slucose (BG) lev.l . 2oo mEldl wlth classic
DM complaints, pla$ma ducose level > 2OO m&/dl 2 hours Efter Oral
tlucose toleranc€ t.rt (OGTT), or HbAlc > 6.596 cxaminadon urinS
standardizcd method. by th. Nstional Glycohcmoglobln St$d$dirr-
don Pro8lam (NGSP) [17-19].

The sample in this rcsearch was taken with total sampling technique
totalint 225 patients that have met the criteria for inclusio! and ex-
clusion criteria. The inclusion criteria were adult patientr with pul-
monery TB age > 18 y.an, pultronary TB paticntj wlth tyDe Z DM, .nd
pulmonrry Tg who arc not accomp.nicd by dlrcrie tyDe 2 dirbet?5.
Thctc paticnt h.ve comrlcte dtta io mcdical rc.ord. Thg llcl$ion
cdtcrla wGrc pttiGnt! with erkrpulnomry T8, TB gctlGnE are ac,
conDlniod wirh rypc 1 DM dh€.re ard lullnomry TB prtient, who do
not hlve th! r.,ult, of the BG levol Eontent, FBG and HbAlc.

Thl, rtudy urer .lcond4ry dats 6bout the averlt or the dicgno.ir of
adult pulmonery 'tB are tekcn from thc book form of TE rttiltelr ajd
the modical rocrrd, of sdult pulmonery TB lrtJrntr pqlmqn|Iy allni.
Gcnslrl Ho.pitsl C Clars the geriod Octobor l, lolg-Mrr gl, 1016,
Drtr colloctcd lncludcd: Frtilnt ch.nct.ti.tic, adu.lt puhron{ly .Its

(a8e, 8.nd.r, typa of Datlcnt, category ATA, treatment rerult!, the
convclslon of 8m€a., clinical symptonr); BG level6, FBG qlrd HbAlc
adult pulrnonrry TB petient!; M ar.rcurorir sputun smcrr exahination
results in adult pulmonary TB patients accompanied by type 2 DM
disease aad tle results of smear examination M ruDarculolrir in edult
pulmonary TB patients who are not accomparied by disease tybe 2 DM.

This research used Chi Squarc test to detelmifle the relationship
between BG levels, FBc, HbAtc and rype 2 DM diseas€ with tha lesults
of smear examination in adult pulmonary TB patients. IBM SPSS
Statistics version 23 statistical tools were used in tlis study.

3. Results

Thlr research i5 a compalative clo$-sectional rtudy d$i8n. This
rer€arch wa, conducted at the Gcncral Horpital of cla6s C Jalarta in
November 2016. OIt 56 Pemenk€s RI 2Ol4 dcscribes Hospital f.dc C
is composed of mcdical pclsonnel (at least 9 ganeml prectitioners, two
8elrelal dentist, 2 basic medical spacialists, 1 specialist support, and 1
dentist specialist), power pharmacy (at least one pharmacist head of
pharmacy, two pharmacists who served in inpatient aJsisted by 4
technical petsonnel pharmacy, four phahacists in inpatient assisted
eight people power pharmaceutical technical, 1 pharmacist as co-
ordinator reception, distribution and production), nursina staff(at least
2 nurses for every thlee beds), as well as having space Emergency room
(ER) which is open 24 hours, outpatlent, inpatient, arbbulatory in-
tensive, a$bulatory sur8ery childbirth, radiology, clir cal laboratory,
blood services, medical rehabilitation, phamac, lutrition and room

Table 1 are date indicate that patleot6 witl mal. r€x has r highe!
numb.r lc 138 p.ti6nb (61,33%) comDarcd wlth ptticntr wha rro f..
mllc, .mouadnt to 87 pariaot (38,67%). The sbove drtt ako rhow
thrt tho age |roup 46-54 y€En hed th. hilhGit rumbc! with ?6 Datiqnu
(s3.78$) followod hy the age t'oup of EM4 yea$ with ths Bu$bar,al

sg6d 25-34 yc! wirh 29 part6nr, 02.890/r), at6d 3g{4 ycsf. wlth 26
pati€ots (11.56%) and aged 15-24 yean with . number of 19 Drtlsnt
(8.44%). Por tI! clrc8ory ofpatient typo, thc mdorlay of prdortr b$ed
on the above dit! is tle number of nlw patlentr wlth 2Og psttentr
(92,44%), thcn rhc padcot relapsed wirh a numb!, of 6 parient
(2.67%), parients default with 4 patienb o.Z8%), pari.ot fallcd by the
nurnber 1 pedert (0.44%), and the type of paticnr, ctc. wirh thc nurDbcr
6 (2.67%). For the cate8ory of ATA, the majorlty of patie[rs usinS ATA
Category I witl the number of2o8 patients (92.44%), while cat].8ory II
ATA is used by 17 patlents (7.56%). Fot thc catcSory of rcrults of
treatrneot, patients with complet€ treatrnent has the highest dumber
with 14S patienB (64.45y0), then the patient recovered with a number
of 57 patients (25,33%), default by the number of patientj 12 parients
(5,33%), petients died with a toral of 7 patients (3.11%) and patients
moved by t}le number of 4 patients (1.78%).

The results of patients who had a BG levels a2O0 mgldl war SO
patienrs (10.92%), while parients with low BG levets tOG-199 m&/dl

159



N. Fseful et oL

Ttble I
Ba{ir chsnetorirder of rtudy rrmDlc.

Ttpr t DM Nou- Tipr 3 DM

Arnount Prrcentr8c Amount Pcrcfitr8!

tr$,irarog Lid{ohc €i,.r Xeitg lI fr01!} 15&-16,

Trbh 2
AIB Ex.nlmtlon ltdu h ptthntj wlth pulnonrry ?I $r rccomprarod
dlrbct$ ud wl$ out ryFe t dhbrt$,

Chi squffo'l'6rl AIB ExalniBAtioo norultr wlw

f,,r,ruu,

Huir eh.rlstrrirtic

3+ 2+ 1+
Gcnder

Age

Tyge of TB

Fstienr

4TA 9etqgqrv

Malc
Pamalc

t3-24
25-34
3s44
4s-54
55-64
a65
NEw

BsloBle
0sfoult
EeilcC

Msvc
Blhrn
ErlB8sry sf I
€ertsrf of II
Besgvcry
TrceEnant
compl.tsd
Drfrult
Frllcd
Move
Dold

40,99i'
23,1%
8,4%
72,9V0

11,s%
13,8%
6,7%
10,796

6e,7$
1,30r
1,.i8{
g,{16

0

I,Pt{
{9,t8+
g,a[6

t,9s
{tct

48
33
0
0
0
46
25
l0
76

a

I
0
0
I
76

5
AP

IE

27,39.n

14,6%
0
0
0
20,4Vo

11,1%
1,1%

m,096
l,116
0,ds{
q

I
0,ts
9e,9{6

e3[.
16,9h
lr,It6

r,8T6

0
0,lNr
1,8c6

92
52
19
29
26
31

l5
24

It3
3

I
I
q

t
I13
l?
l0
108

Pulmonary tuberculoch wlth
dlabets mellltus typc 2

Pulmonary TB is not accompanied
by type 2 diabets meLlitus

14

3

l5

6

l5

19

37 p - 0.000

t72

Tr€qqllen!
Rcrults

.ltt
0
1,9N6

1,896

and < 100 mgldl respectively amounted to 77 patients (16.810/o) and
63 patients (13.76Vo). The above data also showed that the number of
patients who had a fasting blood glucose level > 126 mg,/dl amounted
to 64 (13.94Vo), while patients who had fasting blood glucose level
100-125 mg,/dl and < 100 mg,zdl resPectively account for 10 patients
(2.18o/o) and 13 patients (2.840/o). For blood glucose postprandial
(BGPP) Ievels, patients with examination results > 200 mg,zdl totaling
59 patients (12.88o/o), 140-199 mgldl are 5 patients (1..090/o), and <
l4O mg/dl are 15 patients (3,27%). For AlC, patients who had >6.5%
exami[ation retults werc 18 pationts (3.93%), 5,74.4% amounting to
I patient (0,23t6), and < S,7 wore g perienr (0,66q6).

The adult pulmonary T! patients with type I disboror dioea$
anounh tg Al paticntr (17,60q4), whereBs adult puhnonw TB patientr
ryhe are ngt Egearopanisd by dileetc totsled 144 tyge E diahetel na,
riert6 (3l.4rt%),

The lumhor artd Fercentags qf elinical cymptgms Qf pulmonaly
tuberculosir in patienu with typs 3 diabercr dimaso rymptogt! qre mort
widely percelved h coughing *2 weekc wore found in 77 patientc
(96,06%), then rhortners of breath totallnt 67 parionts (e2.T2ph), ma-
laire totaling 66 patients (81,480/D), body weight lose totallng 65 pa.
tients (80,250lo), anorexia totallng 64 patlents (79,01%), nlght iweatE
totaling 51 patients (75.30%), chest pain of 50 patients (74.O7oh'), as
well as coughing up blood and fever were each found in 58 patients
(7L.600/o).

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 (93.060/o), followed by shortness of
breath were found in 118 patients (Bl,94o/o), fever were found in 110
patients (76.390/o), ald arorexia with decrease of body weigh, each of
which was found in 106 patients (73.670/o), chest pain were found in 97
patients (67.360/o), night sweats were found in 96 patients (66.620/o),
malaise found in 91 patients (63,19%), as well as coughing up blood
were found in 81 patienE (56.25%).

The majori$ of patlents with pulmonary TB Apt (+) were ac-
companied with type 3 diabotor have a high esnv€rsian rate cftor the
end cf thp intenriye Bharg thet ir numbered Aa patinrjtF (06,76s(). The
Bbovs data rlm show€d no adult Dulmonary TB Ba{ientF AFB ( + ) wift
rype 2 diabetes who hava Eot the refult of the sonv€rrlon by the end of
the intensive phase.

The majoriff of adult patients with pulmonary TB AFB ( * ) were not
s€eompailiod with typG 2 diebstap ha$e a convsrnisq roqult et Sc ond of
6n ints$oive Dhass with a number of eO Betis$ts (r1.43t4), while far the
rsillt of tha Eenve$isn ir not only found in I Batient (3.S2q1.

Teblc 2 dsta ftnw€ the reeultr 0f rmear exaraingtiss iB pafihnts with
pulmsnsry 'lt diream edult type l diabntes with a velue + + + (3 + )
qmounted fo 14 pfltrcnts (17,18C41, the value * + (U +) totfl rF BB-

tienfi (18, 68%), the value + (l +) emsus1.6 t0 l5 pgtigntr (18.52%l
ard ! notative value ( - ) amouRtBd to 37 patisnt ({8,68h). The ebove
data ako showr tho majority of adult pulmonary Its patienm who aro
not aecompanied by dircere type 2 diabetcc mellitus heva a sirear tert
results ncgatlvc ( - ) by the number of 112 patientr (77.780h\, whlle the
results of rmear examination with a positive yetue {9 + /2 + /:] + ) only
held by a minority of adult pulmonary TB patient, were accompanled
with type 2 dlabetes (+ + + (3+) was found in 3 patients (2.0ts%), the
value + + (2+) was found in 6 patients (4.770/o), the value + (1 +)
was found in 19 patients (13,9%)).

Table 3 data indicate that patients with pulmonary tubtrculosis
grown with the results of smear-positive (1+/2+/3+) are more
common ln patients with pulmonary tuberculosis adults with higher
levels of BG, FBG or BGPP increased (BG > 200 mg,zdl, FBG > 126 mg/
dl or BGPP > 2OO 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 th? AFB in
patients with pulmonary tubereulorir edult beeeuEe p valuo Eared on
the r€rulB caleulatienr uring ehi Square test wqr < 0,08, Thn absve
data elso rhowed that Batientr wlth hlfh lEveln of 86 a 200 ngldl
(OR = 4,178), FBG a 186 m#dl (OB = 4,420), Eepp + ?00 mgldt
(OB * 4,696) had a riek fqur timer higher to obrain the rerultr of smoer
oxaminction with pssitive EsQr€l thao patients witb BG levelp < 300
mg/dl, BB0 < 126 mg/dl, and BEpp 4 ?00 m#dl. HbAlc levalj, whlch
is one of the diagno$tic critcria were included iB the otudy variafler ean
not be llnkod to the resultc 0f omcar examination beeaure vSy few
adult pulmonary TB patients who have HbAlc tert rerulB, which ean
not be calculated using Chi Square test because the data are homo.
gcneous.

The above data in Table 4 lndicate that patients wlth pulmonary
tuberculosis grown with the results of smear-positive (S + /2+ /n +) ue
more common in patients with pulmonary TB adults with the digease of

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

Chi Square Tst

9
0
3
1

4

0
I
3

AFB Exmimtion
Results

P value CI 95% OR

(7 + /2+ /3+) -
EG (m#dl)

F8o (By'dl)

[0PB (mljl]

aa00 26
< 200 18
.Ub 3A

<la6 5

Ie00 35
<400 5

24
108

26
7'
33
l5

p - E,000 e,09a*i,3E8 a,179

F * 0.000 l,516-l?,?$ c,1e0

p * 0.012 !.s0iLld,57g a,590
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FcndltrF al ol. eDC Doelly ,rt d. f10-1a,rc1 who find adult 0ulmosrry
Tl uaaleBti eclernBesid wi$ tlM hail a $.lE4r tett r3rn!$ ryigh r Do'
ritivc vBlua hith0r thsn tiB rr'ult ef tmG3. er ninrtios wilh I Dotitivs
vrlu! ln pEti6ot. nith pulrlronffy TB who $c not recommdad DM.
Thalc rclult' rre al.ro In aacordsnca wlth Sulcra rarclrah g!ft Agung
et al. and Vitello et al. [22] whtch found that DM parienB with pul,
monary TB disease have the resultJ of smear examinatiol wlth a posi
tive value higher than tle results of smear examiflation witl grades
neSatil Value positivity were found to be higher in patients ith pul-
monary tuberculosis DM likely due to a decline in system dre body's
defenses or immunocompromised in diabetic patients due to decreaJed
function of alveolar macrophages to phagocytosis be djrturbdd.

AFB conve$ion rat€ at the end of the intensive phase ofthe subject/
sample showed a high rat€ compared to the no convcrsion. these re-
sulB are consistent with studl€s Fengling Mi et al. [12] who found AIB
conversion resulti at the end of the intenslve phase ls higher than the
fi8ure docr not korvorti, There rcsults are sbo con.irtcnt witl rNdi.,
Ii, Kurnlrti.rd Ruth H$yuti Sihotrrl er rl. t8,231 whe foud ApB
sonvorrion rs{ultr in g€rlcntr with pulmonary TB AI8 (+) i, higher
than rhs flflrer d0 not l+onvriri, Hqwev.r, AFB canv0rrion rnF in thir
rtudy w0, Rot 6blo ta mrct thr f,ational tffEgt ofa mininutr ratch 8OcA.

lB thir I€tgsrrh lo fousd {F aHoci8tion sttti$icglly $golficant bcfw€e[
l€vEh of 80 esd FBG ryhich ir qn€ af thr crireria diryfiortir.

s. Concluslon

From these results it can be colcluded as follows:

1. Patients who have adult pulmo ary TB smear positive test results
ale more common in adult pulmorlary TB patientJ with BG levels,
FBG or BGPP incleased.

2. Adult pulmonary TB patients with smear-positive test resuks are
more common in adult pulmonary TB patients were accohpanied
diseas€s type 2 diabetes compared to adult pulmonary TB patients
who are not accompaDied by disease type 2 diabetes.

3. There is a statistically si$rificant relationship betweel the level of
BG, FBG, BGPP and ryp€ 2 diabetes disease with rhe lesults ofsmear
examination In adult pulmonary TB patlcnts.

TrlL a
LLCc.r C TyDr r dhht.r slo Alt tl.iln tl$ t'.tlu.

Ghi icuiu. T.ri AFI llrlldnrdon
E{ault,

P v.lu. cl $r Ot

Q+ n+ /L+) -
37 p r 0.000 0.115-{.384 0.210
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{. Discuralon

IR ths Dreront rotasrf,h found Garcr of pulmontr.y TD i[ mor€
common ln petienu wlth m!16 rar comparad wlth patientr who 016
fcmele. Thc rerultf arc coarl6tcnt with rercarch 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 Haryailti et al,
17-12,20,211 who discovered pulmonary TB patients with male gender
higher compared to patients whose sex offemale. 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 subjecvsahple also fould that cases
of puLnonary TB is more common in the goup age 4S-S4 yea6. This
happens because the adult pulmona-ry TB patients who become lesearch
subjects are induded in the catetory of Type 2 DM (BG > 200 mg/dl,
FBG > 126 m&/dl or HbAlc > 6.5q0)wereagcd > 45 years (accordinS
to one sk factors for tyf,e 2 diabetes are aged > 45 years).

Distribution by type of patients showed the majo ry of patie[ts
were found in rhir rtudy ir r rl€w patient, Thsre rqjuhr arc con€irtent
with !o.6arch F6nSlint 6t sl. .nd nuth Harya8ri lihotaflE ot al. t9,12]
who alro fourd thB mqjority af pBtiFnh r,yho sbtqircd l, n.w Detioot.
Eqr treatmsRt nl!tcolq!;, thq *udy found thst th6 rrejority of pBtientr
rscelv.d full tr.atment ot the €nd of tho trEatlnent phss.. Th6re r.rultl
ste conrirtort with.tudies of Wqn8 et al. [11] who cho found rhe
majority of prtienb r€coived full trcatment at the end of th! ttcrhn.nt
pharc in th. dcparunenr of Frlqrdship whlch found (hrt rhe higherr rarc
of trcatrnent resulrs ln patienrs wlth MDR-TB is default. HlSh rare of
default on MDR TB cases might be due to the onset of depression, an-
xlety, ard stress the socio-economic in Tl lreatment phase MDR. For
ATA category, in this study, the majority of patients using the first
category compared with the ATA category Il. This is because the ma-
jority of the t ?es of patientJ who ate found in this shrdy werc new
patients so that many catetories of ATA given is ATA catetory I.

ln this research, the clinical symptoms most commonly experienced
are couShing >2 weekJ. These results ate consistent with research
conducted Park et al. ard Wang et aI. [10,11] who found cough > 2
week as cllnical symptoms are most often perceived pasien. These
results are also consistent with studie6 that find Iidra Wijaya most
clinical symptoms felt by tle patient is coughing >2 weeks. In the
pr$ent research found patients with pulmonary TB sdulB with DM
t)!e 2 hsve $e leluttr of AFB with r po,ltlve value (g+/2+/t+) ts
hlgher thal the rerultr of the AFB wlth a podtive vslu! iD p0tlcnt $rlth
Dulmosary TD Edldtt who sr€ Bot e0cgmpeBied DU typc l. Thale ro,
sultr ry€ (oll'irtoRr wlth rsrcsrch conducted pqrL ot al., w6n, or al,,
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type 2 diabetes than in patients with pulmonary TB adults who are not
accompanied by type 2 diabct.!. Thc above data alro rhowsd sllti3t!
crlly ,itnificant E$oclsdon bltw6ca typs 2 dhb€tor direale rryi$ the
rsult, of rm8l! clsmisagon ln Fatiantr with rdult lulEroar}y TD bc-
Gau{t p Yalue < 0,006,
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