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Comparison of Smear and Culture Positivity using NaOH Method
and NALC-NaOH Method for Sputum Treatment

Hyungseok Kang, M.D.', Nackmoon Sung, Ph.D.', Sunsook Lee', Dohyung Kim, MD.', Doosoo Jeon, M.D.'?,
Soohee Hwang, MD.', Jinhong Min, MD.", Jinhee Kim, MD.', Youngsub Won, MD_', Seungkyu Park, M.D."*

1 . . . 2 . .
National Masan Tuberculosis Hospital, ~International Tuberculosis Research Center, Masan, Korea

Background: Sputum decontamination with NALC-NaOH (N-acetyl-L-cysteine-sodium hydroxide) is known to better
detect Mycobacterium tuberculosis (M. tb) by culture than that with using NaOH, which is widely used in Korean
hospitals, In this report, sputum samples collected from pulmonary tuberculosis (TB) patients were treated with
either NaOH or NALC-NaOH, and we compared the results of smear and culture positivity to determine whether
the NALC-NaOH treatment method improves culture positivity in the sputum samples, and especially for those
sputum samples that are smear negative and scanty.,

Methods: For each decontamination method, 436 sputum samples from pulmonary TB patients in the National
Masan Tuberculosis Hospital were collected for this study. Sputum from a patient was collected two times for
the first and second day of sampling time, and these samples were employed for the decontamination process
by performing the 4% NaOH and NALC-2% NaOH treatment methods, respectively, for detecting M. tb by an AFB
(Acid Fast Bacilli) smear and also by culture in solid Ogawa medium,

Results: The NaOH and NALC-NaOH treatment methods did not significantly affect the AFB smear positivity of
the sputum samples (33.0% vs 39.0%, respectively, p=0.078). However, the culture positive percents of M b in
the Ogawa medium treated with NALC-NaOH and NaOH were 39.7% and 28.0%, respectively, which was a
significantly different (p=0.0003). This difference in culture was more prominent in the sputum samples that were
smear negative (the positive percents with NALC-NaOH and NaOH were 15.8% and 7.2%, respectively, p=0.0017)
and scanty (NALC-NaOH and NaOH were 60.8% and 42.9%, respectively, p=0.036), but not for a smear that was
1+ or higher (p>0.05).

Conclusion: NALC-NaOH treatment is better than NaOH treatment for the detection of M ¢b by culture, but not
by smear, and especially when the AFB smear is negative and scanty, (Tuberc Respir Dis 2008;65:379-384)
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Figure 1, Smear and culture positivity of sputum samples
treated with NaOH and NALC-NaOH method, NaOH: so-
dium hydroxide; NALC-NaOH: N-acetyl-L-cysteine-sodium
hydroxide, *p=0.078, 'p=0,0003,
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Table 1, 4% NaOH method-comparison between smear and Ogawa media culture

Culture (n=436)

Positive Total
Negative Contamination
Total Scanty + ++ 4+
Negative 262 21 9 10 2 9 292
(n=292)  (89.7%) (7.2%) (3.1%) (3.4%) (0.7%) i (3.1%) (100%)
Scanty 30 24 5 16 2 1 2 56
(n=56)  (535%)  (42.9%) (8.9%) (28.5%) (3.6%) (1.8%) (3.6%) (100%)
Smear + 8 65 7 22 22 14 2 75
(n=436)  (n=75)  (10.6%)  (86.7%) (9.3%) (29.3%)  (29.3%)  (18.7%) (2.7%) (100%)
++ 10 1 2 7 1 11
(n=11) i (90.9%) (9.1%) (18.1%) (63.6%) (9.1%) (100%)
4+ 2 1 1 2
(n=2) i (100%) (50%) (50%) i (100%)
300 122 14 436
fota (688%)  (28.0%) 21 %0 28 23 32%)  (100%)

NaOH: sodium hydroxide,
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Table 2, NALC-NaOH method-comparison between smear and Ogawa media culture

Culture (n=436)

Positive Total
Negative Contamination
Total Scanty + ++ +++
Negative 220 42 8 33 1 4 266
(n=266) (82.7%) (15.8%) (3.0%) (12.4%) i (0.4%) (1.5%) (100%)
Scanty 24 42 12 23 7 3 69
(n=69) (34.9%) (60.8%) (17.4%) (33.3%) (10.1%) i (4.3%) (100%)
Smear + 6 77 10 32 23 12 5 88
(n=436) (=88 (6.8%) (87.5%)  (114%)  (364%)  (26.1%)  (13.6%) (5.7%) (100%)
++ 11 1 10 1 12
(n=12) i (91.7%) i ) (8.3%) (83.3%) (8.3%) (100%)
+++ 1 1 1
(n=1) i (100%) ) i (100%) i (100%)
250 173 13 436
Tota (67.3%)  (39.7%) 80 88 S 24 0% (100%)

NALC-NaOH: N-acetyl-L-cysteine-sodium hydroxide,

100

Hl NaOH
907 1 NALC-NaOH
. 80+
S
> 0 T 60.8%
= 604
g 50 42.9%
O 40
2
3 30 1 *
20 15.8%
0_ T T T T 1
Negative Scanty + ++ +++
Smear

Figure 2, Comparison of culture positivity between two
methods in each smear grade, NaOH: sodium hydroxide;
NALC-NaOH: N-acetyl-L-cysteine-sodium hydroxide, *p=
0.0017, "p=0.036.
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