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Currently, molecular diagnostic assays based oleiowarid amplification tests have been shown fiecéifrely detect
mycobacterial infections in various types of spetinhowever, variable sensitivity was shown in FERfples according
to the kind of commercial kit used. The presentistiherefore used automated PCR-reverse blot hightioh assay
(REBA) system, REBA Myco-ID HybREAD 480for the rapid identification ofycobacterium species in various types
of human tissue and compared the conventional dreriested-PCR assay for detechygobacterium tuberculosis
(MTB). In conventional nested-PCR tests, 25 sam@lé%o) were MTB positive and 27 samples (52%) wegative.

In contrast, when conducted PCR-REBA assay, 11 Isanpl%) were MTB positive, 20 samples (39%) wWéTé/
positive, 8 samples (15%) were MTB-NTM double pesjtand 13 samples (25%) were negative. To deterhie
accuracy and reliability of the two molecular diagiic tests, the one-tube nested-PCR and PCR-REB#ys, were
compared with histopathological diagnosis in didaat samples. When conducted nested-PCR assagmples (59%)
were MTB positive and seven samples (41%) weretiwegén contrast, when conducted PCR-REBA testelsamples
(17%) were MTB positive, 10 samples (59%) were Ngdditive and four samples (24%) were negativeohtiusion,

the automated PCR-REBA system proved useful taifgdviycobacterium species more rapidly and with higher sensitivity
and specificity than the conventional moleculaagssne-tube nested-PCR; it might therefore benibet suitable tool for
identifying Mycobacterium species in various types of human tissue for geegind accurate diagnosis of mycobacterial
infection.
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Tuberculosis (TB) is a lethal infectious diseasesed by
Mycobacteriumtuberculoss (MTB) which continues to pose
serious problems worldwide (Jung et al., 2019).o0Ading
to a World Health Organization (WHO) report, approx
mately 10 million people suffer health problemssealiby
TB annually (World Health Organization, 2017). tfddion,

the numbers of human immunodeficiency virus (HIV)-

infected people with TB and/or multi-drug resistiiDR)-
TB have also increased, making it difficult to trasad control
the TB in these situations (Vidyaraj et al., 2017).
Globally, the most widely used conventional metfad
detecting MTB in formalin-fixed paraffin-embeddéd¢-PE)
tissue is an acid-fast bacilli (AFB) stain. Thisisapid and
simple method; however, FFPE specimens can cdotain
bacterial load, and the granuloma formation andasx
caused by mycobacteria can be also found in otieetial
and fungal infections (Bao et al., 2018). AdditilbyaAFB
staining displays low sensitivity in the detectidrMTB and
the method cannot differentiate MTB from nontubkyas
mycobacteria (NTM) species (Lee et al., 2011). rAkiéive
diagnostic tools are therefore required for thédratentifi-
cation of mycobacterial species which is very intguatrfor
treatment of the infections they cause (Azov e2aD5).

Recently, molecular diagnostic assays based orinucl

acid amplification tests, such as real-time polyaserchain
reaction (PCR), line probe assay (LPA), and revbtse
hybridization (REBA) assays, have been shown ez&fely
identify mycobacterial species in various respmaspeci-
mens and culture samples (Sun et al., 2009). A ruwib
previous studies have used FFPE tissue to evahede
diagnostic assays and report higher specificit{p8ut

variable sensitivity according to the kind of connoied kit

used (Stauffer et al., 1998; Jang et al., 2003y éhal., 2006;
Munkhdelger et al., 2013).

In the present study, a total of 52 FFPE humandiss

samples including lung, lymph node, skin, bronclaum)

other various tissue were analyzed using the autémma

PCR-REBA system, REBA Myco-ID HybREAD 480in
order to compare the conventional one-tube nest-P
assay.

Atotal of 52 FFPE human tissue samples were aain

between 2011 and 2017 from the Department of Ragkol

at Kosin University Gospel Hospital (Busan, Repuilol
Korea), and this study was performed by approvahef
stitutional review board (IRB No. KUGH 2017-11-042)
Tissue sections gm thick were cut from the paraffin blocks
and ten paraffin sections were placed in sterfieril. tubes.
For deparaffination and genomic DNA (gDNA) extrantia
QlAamp DNA FFPE Tissue Kit (Qiagen, Hilden, Germany
was used according to the manufacturer's instmgtio
The extracted genomic DNA was measured concemratio
and purity by NanoDrop 2,000 (Thermo Fisher Sdienti
Waltham, MA, USA).

The one-tube nested-PCR assay was conducted using
MTB PCR Kit (Biosewoom, Seoul, Republic of Korea)
according to manufacturer's instruction. Ang) mliquot of
the PCR product was resolved on 1.5% Tris Borat€AD
agarose gel. The products were visualized by udtetv
transillumination compared to the positive conffdle first
PCR band was revealed at 256 bp and the second PCR
band was revealed at 181 bp. The PCR-REBA ass8ARE

Table 1.Population characteristics

Characteristics sa mNpﬁs. s(?f n (%)
Age <30's 11 (21.1)
(median = ‘3}57 40~50's 21 (40.4)
range = 17-87) > 60's 20 (38.5)
Sex Male 35 (67.3)
Female 17 (32.7)
Locations Colon 14 (26.9)
Lung 13 (25.0)
lleum 7 (13.6)
Lymph node 6 (11.6)
Skin 3(5.8)
Ear 2(3.8)
Bronchus 1(1.9)
Testis 1(1.9)
Tendon 1(1.9)
Kidney 1(1.9)
Appendix 1(1.9)
Soft tissue (hand) 1(1.9
Finger joint 1(1.9)
Total 52 (100)
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Table 2. Comparison between one-tube nested-PCR and astbP@R-REBA result

Automated PCR-REBA

MTB, n (%) NTM, n (%) Negative, n (%)

MTB, n (%) 12 (23%) 9 (17%) 4 (8%)

Negative, n (%) 7 (14%) 11 (21%) 9 (17%)

Total, n (%) 19 (37%) 20 (38%) 13 (25%)
One-tube nested-PCR

PPV, % (n) 63.2% (12/19) 55.0% (11/20) -

NPV, % (n) - - 69.2% (9/13)

Concordance, % (n) 61.5% (32/52)

MTB: Mycobacteriumtuberculosis, NTM: Nontuberculous mycobacteria, PPV: Positikedctive value, NPV: Negative predictive value

Table 3. Comparison of results from the one-tube nested-B@Rautomated PCR-REBA assays withopiathological diagnosis
discordant samples

Histopathological diagnosis One-tube nested PQR)N Automated PCR-REBA, n (%)

MTB 3 (17%)

MTB 10 (59%)
TBC (n=17) NTM 10 (59%)
Negative 7 (41%) Negative 4 (24%)
MTB 2 (15%)

o ) MTB 3 (23%)
Chronic inflammation (n=13) NTM 11 (85%)
Negative 10 (77%) Negative 0 (0%)

TBC: Tubercle, MTBMycobacteriumtuberculoss, NTM: Non-tuberculous mycobacteria

Myco-ID®, was used according to the manufacturer's inthe 52 samples, 11 samples (21%) were MTB posi&i¥e,

structions to rapidly identifyMycobacterium species in
various tissue samples. All processes and dataietation
were completed by HybREAD 480 sysféem

The characteristics of the patients involved is giudy
are shown in Table 1. The mean age of the enrsllbcts
was 51.7 years (17 to 87 years) and the male-takéeratio
was 35:17 (67.3%:32.7%). FFPE tissue was obtanoed f
several types of organ including colon (n=14, 26,9&fhg
(n=13, 25%), ileum (n=7, 13.6%), lymph node (n=166%),
skin (n=3, 5.8%), ear (n=2, 3.8%), and bronchustjste
tendon, kidney, appendix, soft tissue, and fingext j(all
n=1, 1.9%).

samples (39%) were NTM positive, 8 samples (15%§we
MTB-NTM double positive, and 13 samples (25%) were
negative. The positive predictive values (PPVs)MAB,
NTM and negative predictive value (NPV) of REBA Myc
ID® test were 63.2%, 55.0% and 69.2%, respectivelyléTa
2). The overall coincidence rate of the assaysodidso.

To determine the accuracy and reliability of theo tw
molecular diagnostic tests, results from thoseasgays, the
one-tube nested-PCR and PCR-REBA assays, were com-
pared with histopathological diagnosis in discotdamples
(Table 3). Among the 17 tubercle samples, whenwucted
the conventional nested-PCR test, 10 samples (58%@

To evaluate the automated diagnostic performance ofMTB positive and seven samples (41%) were negdtive.

the REBA Myco-ILF assay, its results were compared with contrast, when conducted PCR-REBA assay, threelsamp

those from the conventional one-tube nested-PQR fias
detecting MTB and NTM infection. In conventionakstube
nested-PCR tests, among the 52 samples, 25 sa@flés

(17%) were MTB positive, 10 samples (59%) were NTM
positive and four samples (24%) were negative. kike,
among the 13 chronic inflammation samples, when con

were MTB positive and 27 samples (52%) were negativ ducted the one-tube nested-PCR test, three sa(23i#g
In contrast, when conducted the PCR-REBA assayngmo were MTB positive and 10 samples (77%) were negativ
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