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Comparison of Two Sputum Processing Methods for Detecting
Mycobacterium tuberculosis by Culture and PCR: Universal
Sample Processing (USP) and NALC-NaOH Methods
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Background: The universal sample processing (USP)
method has recently been introduced as a simple
technique that is applicable to smear microscopy,
culture, and polymerase chain reaction (PCR) for the
detection of Mycobaterium tuberculosis (MTB). The
present study evaluated the utility of the USP meth-
od for detecting MTB by culture and PCR, and the
results were compared with that of the N-acetyl
L-cysteine (NALC)-NaOH (6%) method.

Methods: All sputum specimens were digested and
decontaminated by both the USP and NALC-NaOH
methods, and the processed samples were in-
oculated for MTB culture and PCR. Culture was per-
formed (252 samples) by using the MGIT system
(Becton Dickinson Microbiology Systems, Sparks,
Md, USA), and PCR test was conducted (281 sam-
ples) by using Amplicor MTB kit (Roche Molecular
Systems, Branchburg, N.J., USA).
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Results: MTB culture positive rates by NALC-NaOH
and USP methods were 13.5% (34/252) and 11.9%
(30/252), respectively (P>0.05). There were no sig-
nificant differences between the two methods for de-
tecting MTB by PCR: the MTB PCR sensitivities by
USP and NALC-NaOH methods were 77.8% (49/63)
and 82.5% (52/63), respectively, and the specificities
were 95.9% (209/218) and 96.3% (210/218), re-
spectively (P>0.05).

Conclusion: There were no significant differences be-
tween USP and NALC-NaOH methods of sample
processing in enhancing the detection of MTB by
culture or PCR. (Korean J Clin Microbiol 2009;12:
67-71)
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PCR 7A= & 2810015 o & 747te] wiylo g X3t
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1) NALC-NaOHY: 925 ZAIE 3~4 mL X polypro-
pylene 933 A& Z(Thermo Fisher Scientific, Inc., Kamstrup-
vej, Denmark)ell €32 & 10 mL7} 5| =5 6% NaOH (HEFs%

1.5%), 0.5% NALC B 2.9% sodium citrate S &7}sl 35
= AR 3 15~20-27F Aol WAs3ick. 2 $ phosphate
buffered saline (PBS)Z 50 mL7}A] X 3 4°C W37 ellol A
3,000xgoll Al 15~2087F YA Resqi). Hel & Ao
ZA A vl - A E 1~3 mLe] PBSE A7kt
N AR L i R B

2) USPH: USPH2 Chakravorty$} Tyagi[2]9] X ol vz}
Al88slt}. 2] 4~6 M guanidinium hydrochloride (GuHCY),
50 mM Tris-Cl (pH 7.5), 25 mM EDTA, 0.5% sarkosyl 2! 0.1
~0.2 M B-mercaptoethanol& ©]-&sto] USP S4-5 A=t
¥ 929 ARG 15~20E Hrbelgleh. £HES A
% 5~1087F Aol vEXg 3 10~15 mL B¥E 3% S/

£ H7bska Aol 5,000xg% 10~ 1587 A4t
el F AFole 2w welw, olu) AAE ool €
de] A kel 5~ 10% FEE 7454 R A Sel Al
2~5 mL USP §0% A7KF % 94322 whaelglh. vk
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uljoE7 A= BACTEC MGIT 960 system (Becton Dickinson
Microbiology Systems, Sparks, Md, USA)& Ah-&3lo] 37°Cel|
/\1 617]. HHOH’— .9421_9_; *]_o;\ou:] ow.z E°] 7-!11]&
Kinyoun eI 0 2 A8 & MycGenZ} MPB70 %37 4]
A& 402 s} AlEEA|(Bioneer, Daejeon, Korea)s ©]-&-3}
o] in-house multiplex hot start PCR-E A|g§sho 24 7 a7}
v A #lnjo] ute|glofz FEste] Harsick3]. PCR ZAE
Roche Amplicor M. tuberculosis test (Roche Molecular Systems,

Branchburg, N.J., USA)E A&slo] A A& A|=x3|AL] A
Alef] wlg} AJsisledch
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2 712 Aol HE viok FAE 1 PCRS] IS}
Eo] 9] Xpool] thet FAITH F-9]4-> SPSS verl3.0 (SPSS
Inc, Chicago, IL, USA) ZZ13E o]-gs}o] McNemar’s test
= 3l A

e o}
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o] 5 HolA & ATHP>0.05). 252 v ZAA| T vl sljuto]
dHeglolr} wiokEl 79+ NALC-NaOHH 2.2 2] g 74
4.4% (11/252), USPH 2.2 X 8 7% 2.7% (7/252) 84 4
Al frofgt xtol & HolA] ekokehP>0.05). 1efvt Z ez} v
dulo]FrteelolE E3HE B vlo|Frte|gloprt HEd A
A& NALC-NaOHH -2 AXg] 3 7% 454(17.9%), USPH
o2 AAz 8 7% 379(14.7%)FA] USPHo|] NALC-NaOH
ol vl frolabAl o B AE EehP<0.05). A3 2

2 o] el AAX|HelAets dHibol %
4591(17.8%) 3L o 5 7N 340l, u|Z Hufo] FH}e|lo}
< 1ell9lar ZF AAe S o2 AAIRE vkl A4 2]

S 4~5% WelE FAsle] Xfo]E HolA] gkSkrh(Table 1).
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Table 1. MGIT culture results of 252 sputum specimens processed
by USP and NALC-NaOH methods

No. (%) of positive cultures for

Sputum No.
processing of M All
method cultures . .
tuberculosis mycobacteria
NALC-NaOH 252 34 (13.5) 11 (4.4) 45 (17.9)*
USP 252 30 (11.9) 7 (2.7) 37 (14.7)

Abbreviations: USP, universal sample processing; NALC-NaOH,
N-acetyl-L-cystein-sodium hydroxide; NTM, nontuberculous myco-
bacteria.

*P<0.05, USP vs. NALC-NaOH method.



Hyeong—Kee Yun, et al. : Sputum Processing Methods for Detecting Mycobacterium tuberculosis 69

Table 2. PCR results for the detection of Mycobacterium tuberculosis in 281 sputum specimens processed by USP and NALC-NaOH methods

PCR result (No. of samples)

No. of tested

Culture results USP NALC-NaOH
samples
Positive Negative Positive Negative
M. tuberculosis* 63 49 14 52 11
NTM 11 0 11 0 11
Negative 207 9 198 8 199
Total 281 58 223 60 221

*Sensitivity: USP (77.8%), NALC-NaOH (82.5%) (P>0.05), Specificity: USP (95.9%), NALC-NaOH (96.3%) (P>0.05).

Abbreviations: See Table 1.
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Chakravorty®} Tyagi[2]oll 28+ 22 7| A e 4~
6 M GuHCl, 50 mM Tris-Cl (pH 7.5), 25 mM EDTA, 0.5% sar-
kosyl, @ 0.1~0.2 M B-mercaptoethanols ©]-&-g+ Bl o &,
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testE ©]-&3F PCRe A=, ik AHs 7Fos &
) USPHO HIZE g EBolx: ZH7b 77.8% B 95.9%E
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- Universal Sample Processing (USP)df NALC-NaOH

HiE: A& AES 913 =8 v @344 i 2 SRaLASHAHPCR)E SAloll A38sle A Ax ey
2 Z| universal sample processing (USP)*Ho| &/0Egic) B dAFolAE TU A ZHAAE o]gsto] A3 ujok 74}
3 PCRE AJ8¥st= dl 9ol USPH I} N-acetyl L-cysteine (NALC)-NaOH®*H 2] + 7}A] A x2S v]aslo] USPH e &
AE ot z} st

0

#: 22 g AAE 2 vro] USPH I NALC-NaOH (6%) .2 27 Ax]2| S A3t 3 78] ujokzi A9} PCR
S EAl ABslgict vl AAE 252 HAAE Ao &® BACTEC MGIT 960 system (Becton Dickinson Microbiology
Systems, Sparks, Md, USA)& ©]-83}993, PCRE 281 ZHx|E Ao Z Roche Amplicor M. tuberculosis kit (Roche
Molecular Systems, Branchburg, N.J., USA)E A--&3}3c).

A3} NALC-NaOHH Z} USPH o & 717k A x| st & Zit h'HOk FAEE 27t 13.5% (34/252) B 11.9% (30/252)ZA]
oIt Zhol= YA THP>0.05). NALC-NaOHHZ} USPH 9] Z &7 PCRE] 17+ 27 82.5% (52/63) B 77.8% (49/63)
93, Sol=E 7 96.3% (210/218) B 95.9% (209/218)F % ] 7hol] -9k Xtol= IdThP>0.05).

AE: A2 7] A2 USPHS NALC-NaOHWH T §-2]3F xfo] S Holz] gkgkor} Ao 7]&9] uhS
A7l SeiAe 7P A7 Bed Zleow Azt [t a8 Ests|X| 2009;:12:67-71]
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