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ABSTRACT

Background: Extra Pulmonary Tuberculosis (EPTB) is Tuberculosis infection
in organs other than the lungs, like pleura, lymph nodes, abdomen,
genitourinary tract, skin, joints and bones, or meninges. The Diagnosis of
EPTB is still challenging because symptoms of EPTB is vary, location EPTB
is an inaccessible site, and paucibacillary smear. We wanted to know the
Mycobacterium tuberculosis identification using the gPCR method on samples
of EPTB suspects.

Methods: This research was a descriptive research with laboratory
experiments. Subjects in this study were all cases of suspected EPTB with
clinically diagnosed, thoraks radiographs, colonoscopy, and formalin fixed
paraffin embedded (FFPE). DNA extraction was carried out according to
PureLink® Genomic dna extraction kit instructions. The PCR volume 20 ul
with 2x QuantiNova SYBR Green PCR Kit, M.tuberculosis Primer IS 6110, and
DNA Sample. QPCR temperatures was done with predenaturation at 95 °C for
3 minutes, and followed 45 cycles, consist of denaturation at 95 °C for 15
seconds, annealing at 60 °C for 30 seconds dan extenstion at 72 °C for 30
seconds. PCR was performed with positive and negative controls, and data
analysis was based on positive and negative ct controls.

Results: From 30 suspect EPTB samples, there are males (56,67%), with age
36-55 yo (50%), site of samples most from gastrointestines (70%), and there
are 6 samples (20%) with positive gPCR.

Conclusion: gPCR methods can be used for EPTB diagnosis.

INTRODUCTION Tuberculosis. Pulmonary tuberculosis is the

Mycobacterium tuberculosis (Mtb) most common form. Extra pulmonary
infection still become health problem in tuberculosis is a tb infection on other site
Indonesia. There are two clinical except pulmonal, such as pleura, lymph

manifestations of Mtb infection such as
pulmonary tuberculosis and Extra Pulmonary

gland, intestines, genitourinary tract, skin,
joints, and meninges."™* Extra pulmonary tb
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cases 20,4% from all tb case, and lymph
nodes were the most common organ to be
affected organs in cases of EPTB.5>’ Risk
factor of extra pulmonary tb is young, female,
asians and africans, and people with HIV.8°

Establishing the diagnosis of
extrapulmonary TB is still a challenge
because clinical samples are difficult to
obtain, or samples with few bacteria. This can
reduce the sensitivity of diagnostic tests such
as bacterial culture tests. Approximately 10 -
50% of extrapulmonary TB still involves the
lung organ. Therefore, in all suspected cases
of extrapulmonary TB, lung organ
involvement must be assessed. In some
cases of extrapulmonary TB, there is a
positive  sputum culture with  normal
radiographic results.

It is difficult to diagnose EPTB by
using the conventional methods such as acid
fast bacilli staining and culture, because it's
less sensitive and culture takes longer time.
For cases that from tissue in extrapulmonary
tuberculosis, the diagnosis is made based on
histopathological criteria for tuberculosis,
tubercles consisting of caseous necrosis was
found and granulomatous lesions are found,
but it's may encompass many diffential
diagnosis.” %3 For cases of extrapulmonary
tuberculosis that from fluid, it can provide a
specific picture, if no specific picture is
obtained, it cannot rule out that the case is
not tuberculosis. EPTB samples from tissue
with suspect tb presentation. EPTB with
radiological positive test when there were
pleural effusion, or tuberculomas. The clinical
picture of extrapulmonary tuberculosis varies
with nonspecific symptoms, making it difficult
to diagnose, and also extrapulmonary TB
samples are in the form of tissue/fluid that is
sometimes difficult to reach, the number of
extrapulmonary TB bacteria is few. This
causes a delay in diagnosis with serious
morbidity consequences. Early diagnosis of
TB is crucial for effective management.'214.1

For rapid diagnosis of
extrapulmonary TB, PCR TB examination
can be performed. The PCR method can
detect a small number of bacteria, and

extrapulmonary TB has few bacteria. PCR
examination of extrapulmonary TB is very
sensitive and specific for detecting MTB, 617
positive PCR results can be considered as a
case of extrapulmonary TB, if the PCR TB
result is negative, it cannot rule out the
diagnosis of extrapulmonary TB.'81°
Researchers want to know the Mtb
identification in patients suspected of
extrapulmonary TB using the gPCR method.

METHOD

This research was a descriptive
research with laboratory experiments. The
subjects of this study were all suspected
cases of extrapulmonary tuberculosis that
were diagnosed clinically, thoraks
radiograph, colonoscopy, and histology.
Extrapulmonary TB research samples
obtained from July - October 2023 can be
tissue/fluid/bone scrapings, and ffpe from
suspected extrapulmonary TB patients.

DNA extraction

DNA extraction was carried out
according to PureLink Genomic DNA Kit
instructions and according to the type of
sample obtained. 180 pl of lysis buffer
solution and 20 pl of proteinase K were
added to the sample into an Eppendorf tube,
put into a waterbath for 1 h at a temperature
of 55 °C, and room temperature for 3
minutes. Mixture added with 200 pl of
purelink genomic lysis and vortexed, and add
200 ul 96% ethanol, vortex 5 s. The lysate
prepared  with PureLink®  Genomic
Lysis/Binding Buffer and ethanol to the
PureLink® Spin Column and centrifuge at
10,000 x g for 1 minute at room temperature.
The collection tube discarded and place the
spin column into a clean PureLink®
Collection Tube, and add 500 puL Wash Buffer
1 to the column, and centrifuge column at
room temperature at 10,000 x g for 1 minute.
The collection tube discarded and place the
spin column into a clean PureLink® collection
tube supplied with the kit. Add 500 uL Wash
Buffer 2 to the column, and centrifuge the
column at maximum speed for 3 minutes at
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room temperature. Place the spin column in
a sterile 1.5 mL microcentrifuge tube, add 80
pL of PureLink® Genomic Elution Buffer to
the column, and incubate at room
temperature for 1 minute. Centrifuge the
column at maximum speed for 1 minute at
room temperature. The tube contains purified
genomic DNA, and store the purified DNA at
—20°C until used.

MTB real-time PCR

PCR was performed by targeting
123bp fragment of insertion sequence
1S6110 of MTB."320-2¢ MTB primer F 5-CCT
GCG AGC GTA GGC GTC GG-3,R5-CTC
GTC CAG CGC CGC TTC GG-3'. The PCR
process began with 20 pl PCR reaction
mixture, consist of 5 pl of Nuclease free
water, 10 ul of MDx TagMan 2X PCR Master
Mix, 2 pl of M. tuberculosis Primer & Probe
Mix, 3 pl of Sample DNA. In this study, the
positive control was DNA  of M.
tuberculosis H37Ry strain  and  negative
control was RNAse Free Water. PCR
amplification was done in Rotor-Gene Q

5plex (QIAGEN). PCR cycle | begins with an
initial denaturation stage of 95°C for 3
minutes. PCR cycle Il is carried out for 40
cycles. Each cycle consists of a denaturation
stage at 95 °C for 15 seconds, primer
attachment at 60 °C for 30 seconds.
Interpretation of positive gPCR results based
on the presence of a FAM filter (target
detection), and a HEX filter (PCR validation).
Negative qPCR results if there is no FAM
filter (target detection), and there is a HEX
filter (PCR validation). The Data is describe
in tables.

RESULTS

Thirty Samples patients suspected of
extrapulmonary TB were form pleural fluid,
tissue biopsy and formalin fixed paraffin
embedded. Based on the age of patients
suspected of extrapulmonary TB, 50 percent
of the EPTB samples were aged 36 - 55 yo
with a ratio of male and female gender of
17:13 people. The location of the most
extrapulmonary TB samples were from
gastrointestinal biopsies.

Table 1. Characteristics samples EPTB

Variable Number (n) Percent (%)
_Age
Toddler =0-5y.0 0 0
Children =5-11y.0 1 3.33
Early adolescence =12-16y.0 1 3,33
Late adolescence =17-25y.0 3 1.00
Early adult =26-35y.0 4 13.33
Late adult =36-45y.0 7 23.33
Early ederly =46-55y.0 8 26.67
Late ederly =56-65y.0 4 13.33
Ederly =65-vy.0 2 6.67
Gender
Male 17 56.67
Female 13 43.33
EPTB Sample Location
Pulmonary 5 19.23
Gastrointestines 21 76.92
Lymph node 3 3.85
Spines 1 0.00
qPCR Result
Positive 6 23.08
Negative 24 76.92
Total 100

12



From 30 samples of suspected
EPTB, there are 6 samples (23,08 %)
detected MTB with IS6110 gPCR positive,
which included 2 pleura fluids and 4 biopsy
from colonoscopy. MTB gqPCR has shown
23,08 per cent positivity in samples EPTB.

DISCUSSION

Diagnosis EPTB still challenging in
the world, and requires high suspicion
assisted by intensive examination."8'8 The
routine diagnostic methods have low
sensitivity in diagnosis EPTB, due to few
bacteria and the limitations diagnostic test.
The gold standart diagnostic method need 6-
8 wk for the report.?> MTB PCR is a rapid
diagnositic for MTB with specific target DNA
sequences such as 65 kDa heat shock
protein (HSP), IS6110 insertion sequences,
gene coding for 38 kDa, 85B antigen and 16S
rRNA.2026 1S6110 is specific for MTBC which
1 -20 copies per cell and dispersed in MTB
genome. Amplication fragment targeted IS
6110 were 63 — 92 percent positive than
other specific target DNA MTB.10:20.21.23.27.28
IS6110 PCR can be highly useful in diagnosis
of new and treated cases of EPTB.2?° The
primer selection in this research in based on
literature study that primer 1IS6110 is specific
for MTB in EPTB cases, although Halse et al,
gPCR MTBC with 1S6110 is 5.7% for EPTB,
it means that EPTB is more difficult to
diagnosed.?® PCR methods is sensitive,
reliable, and easy to perform, it can be a tool
in diagnosing EPTB beside of routine
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