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(" Abstract- Introduction: Tuberculosis [TB] is a major public health concern worldwide over the last decades. About 80% of the global TB burden is in low income )
countries. Globally Multi drug resistant Tuberculosis caused an estimated 6 lack new TB cases and 2.40000 deaths in 2016.MDR TB accounts for 4.1% of all new TB
and 19% of previously treated cases. Most of them occur in South America, Southern Africa, India, China and the former Soviet Union. Microbial diagnosis of TB
consists of conventional and molecular methods but decontamination plays major role for perfect staining and cultures. Material and methods: 60 pulmonary samples
were treated with benzalkonium chloride Tri-sodium phosphate and NALC-NaOH methods. All processed for ZN staining and LJ cultures were incubated at 37°C for 8
weeks. Results: Out of 60 respiratory clinical samples, 36 (60%) clinical samples were Z-N smear positive and 24(40%) were Z-N smear negative. Culture positivity
was observed as 33 (55%) by NALC-NAOH method and 35 (58.3%) by Benzalkonium chloride method.

Conclusion: Benalkonium chloride trisodium phosphate appears to be a reasonable incorporation in decontamination procedure and is fairly non-toxic to
mycobacterium to improve growth in culture and a reasonably better mucolytic reagent.
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Introduction

Tuberculosis (TB) is a major public health concern worldwide: despite a regular,
although slow, decline in incidence over the last decade, as many as 8.6 million
new cases and 1.3 million deaths were estimated to have occurred in 2012. About
80% of the global TB burden is in low-income countries, where pulmonary disease
and transmission are serious public health problems [1,2]. Multi-drug-resistant
tuberculosis (MDR-TB) is a form of tuberculosis (TB) infection caused by bacteria
that are resistant to treatment with at least two of the most powerful first-line anti-
TB medications (drugs), isoniazid and rifampin. Some forms of TB are also
resistant to second-line medications, and are called extensively drug-resistant TB
(XDR-TB) [3,4]. MDR-TB caused an estimated 600,000 new TB cases and
240,000 deaths in 2016 and MDR-TB accounts for 4.1% of all new TB cases and
19% of previously treated cases worldwide. Globally, most MDR-TB cases occur
in South America, Souther Africa, India, China, and the former Soviet Union [5,6].
The microbiological diagnosis of TB is an important tool for disease control. It
consists of both conventional methods (acid-fast microscopy, culture, biochemical
identification, anti-tuberculosis drug-susceptibility testing; DST) and modern
molecular techniques. The targets of microbiological testing include the detection
and isolation of mycobacteria, species identification, detection of drug resistance,
monitoring patient responses to therapy and epidemiological typing of
Mycobacterium strains [7,8]. A culture is performed on either solid media, for
example Lowenstein-Jensen (L-J) or Middlebrook 7H10/11 (Petroffs method,
modified Petroff's, NAOH 2% N-acetyl-cystein), or liquid media. There are several
types of decontamination methods for digestion and homogenization of pulmonary
specimens for TB. In that we are selecting NALC-NAOH method and
Benzalkonium Chloride tri-sodium phosphate method to evaluate for their
independent efficacies and for culture recovery of Mycobacterium tuberculosis.

In developing countries, culture on Lowenstein-Jensen solid medium is the gold
standard for microbiological diagnosis of TB and requires about 10 bacilli/ml of
specimen for recovery of mycobacteria. The slow growth rate of the pathogen
leads to a delay of 4-6 weeks in obtaining a definitive diagnosis [3,4, 9,10].

Material and Methods

The study was conducted at the Department of Microbiology, Dr. D. Y. Patil
Medical College, Hospital and Research Center, Pimpri, Pune. 60 clinical samples
were diagnosed for pulmonary tuberculosis. Each sample was processed with
following procedures: Sample Preparation About 5 ml of BAL and sputum samples
were collected. These were divided into two equal aliquots and processed for ZN
Staining and decontamination. The amount of the samples was 2-2.5 ml
approximately for both methods. BAL samples were centrifuged and sediment was
processed for decontamination procedure. Work was done in Biosafety cabinet
level Il Ziehl-Neelsen (Spot and early morning samples of sputum were collected
in 2 sterile wide mouth containers were processed and graded on the same day
as per Revised National Tuberculosis Control Program (RNTCP) guidelines) (ZN)
staining for each sample was done before and after decontamination [5].

Decontamination of sputum sample

1) NALC-NAOH method
2) Benzalkonium Chloride phosphate method

Culture: After decontamination with both methods. The samples were inoculated
directly on Lowenstein Jensen (LJ) medium prepared in house.
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Table 1 Distribution of direct smear examination and culture results

NALC-NAOH (% BCTSP (% NALC-NaOH (% BCTSP (%

Positive 36 (60 %) 36(60 %) 36 33 (55%) 35 (58.3%)
Negative 24 24 (40%) 24(40%) 24 24 (40%) 23 (38.3%)
contamination NA 00 00 NA 3 (5%) 2(3.3%)
Total 60 60 60
Table-2 Week wise (Wk) growth observations on LJ Medium

Methods Total Samples  1stWk  2ndWk  3dWk 4th\Wk 5th Wk 6t Wk 7th Wk 8t Wk Total%
Nalc-NaOH method 60 0 4(6.7%)  9(15%) 10(16.7%) = 3(5%) 2(3.3%) @ 4(6.7%) @ 1(1.6%) @ 33%
Benzalkonium trisodium 60 0 0 25(41.7%) | 5(8.3%) 2(3.3%) | 2(3.3%) | 1(1.6%) 0 35%
phosphate Method
Contamination ~ NALC-NaOH 0 0 0 0 1 2 0 0 0
method
Contamination  Benzalkonium 0 0 0 0 1 1 0 0 0
chloride Tri-sodium Phosphate
method

Table-3 Comparison of two decontamination methods for rate of contamination, negative culture and culture positives

No. of contaminated
slopes

Concentration method

Negative cultures (No of
slopes with no growth upto 8
weeks

Positive cultures (No.of slopes with growth upto 8
weeks)

Nalc-NaOH method
Benzalkonium tri-sodium phosphate Method

3 (5%)
2 (3.3%)

24 (40%)
23(38.3%)

33 (55%)
35 (58.3%)

Table-4 Sensitivity and specificity for culture of NALC-NaOH and BCTSP method

BCTSP Method +ve 32
BCTSP Method -ve 1

3
24

Note: NALC-NaOH method is Gold Standard and BCTSP method is a Test method

NALC-NAOH Method

The sample was treated with an equal volume of N-acetyl-L-cysteine (NALC) plus
2 percent NaOH, the mixture was vortexed for 20 sec and kept at room
temperature for 15 min. To this was added phosphate buffer (pH- 6.8-7) and
centrifuged at 3000 g for 15 min. The deposit was re-suspended in 1 ml of buffer,
and 0.1 ml from this was used as an inoculum to LJ culture media [6].

Benzalkonium Chloride -Trisodium Phosphate Method

5 g analar tri-sodium phosphate was dissolved in 20 ml hot sterile distilled water,
to which 0.35 ml of 17 per cent benzalkonium was added. Equal parts of sample
and prepared solution were mixed in a mechanical shaker, and then allow it to
stand for 30 min at room temperature; this solution was neutralized by adding
phosphate buffer (pH 6.8-7) and centrifuged at 3000 g for 15 min [7, 8].The
concentrated deposit was re-suspended in 1 ml of sterile normal saline, and then
LJ culture media was then inoculated by 0.1 ml of sediment solution. The culture
slants were incubated at 37°C up to 8 weeks. All Slopes were observed for
occurrence of growth daily for first week and then at weekly intervals for 8 weeks.
Absence of growth at the end of 8" week was reported as negative culture.
Contamination, if any, was recorded separately.

Results

Out of 60 samples, 36 (60%) were ZN smear positive and 24(40%) were smear
negative. Culture positivity was observed as 33 (55%) by NALC-NAOH method
and 35 (58.3%) by Benzalkonium chloride method [Table-1]. On LJ typically
rough, tough and buff colored growth of Mycobacteria appeared frequently after 3
weeks; however, some specimens took a longer period for exhibiting typical
growth (6-8 wk).

Discussion

In this study, we used the NALC-NAOH decontamination method of Kent and
Kubica el al. as it is widely used and recommended by standard laboratory
manuals by WHO, BCTSP concentration method resulted better than NALC-
NAOH method [1]. Microscopy and culture are the two important tools for
diagnosis of TB but as microscopy requires as few as 10-100 bacilli/ml to be
detected and it also detects dead bacilli, culture is considered as Gold standard

[9]. When researcher processed for Microscopy before and after decontamination
with both methods did not show any difference in smear readings. Negative
culture and contamination rate were minimum with BCTSP method. Study done by
Kent and Kubica et. al. and Pathak, Deshmukh and Menon (1973) suggested to
use NALC-NaOH method over modified Petroff's Method (NaOH-4%)[1,16]. We
kept our concentration as suggested. Diagnosis cannot be established only with
smear and it should be correlated with culture and also provides confirmation in
smear doubtful cases. One sample which did not show growth after
decontamination with NALC-NAOH method showed growth after decontamination
with BCTSP method which increases its sensitivity. When growth rate was
concer it has been observed that average growth rate is good i.e. generally in 31
week with BCTSP method. Comparison of two methods after smear microscopy
shown following results for sensitivity and specificities. In Smear positive samples
culture of BCTSP Method showed 96.9% and 88.89% Sensitivity and specificity
over culture of NALC-NaOH method while in smear negative cases it showed
100% Sensitivity and specificity over 95.65% method. In this study more positive
culture were achieved by BCTSP method. BCTSP method is more efficient
method shown by these results. Our results were also comparable by Chattergee
M. and Zabel L. in their studies. [14-16] .It has been reported that decontamination
rate of BCTSP is lesser due to its chemical combination. NaOH method may treat
the sample harshly causing killing of Mycobacteria. Average growth time to be
positive is considerably less i.e. two weeks for smear positive cases with BCTSP
method is added advantage for early diagnosis however BCTSP processed
sediments cannot be used for further processing like Molecular diagnostics could
be one of the limitations.

Conclusion

The modified Petroff's method is applied in combination with NALC-NaOH method
and is now widely used for decontamination of pulmonary samples from
tuberculosis patients. Addition of benzalkonium to trisodium phosphate appears
to be a reasonable digestion procedure since these are fairly non-toxic to
mycobacteria and a reasonably better mucolytic reagent. As sample size is less in
this study it could be a limitation to comment.

Application of research: Benzalkonium chloride trisodium phosphate appears to
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be a reasonable incorporation in decontamination procedure and is fairly non-toxic
to mycobacterium to improve growth in culture and a reasonably better mucolytic
reagent.
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