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ABSTRACT

The present study was performed in order to compare the isolation and drug sensitivity testing (DST) methods for
Mycobacterium tuberculosis culture using solid media (Lowenstein-Jensen/LJ) and liquid media (BACTEC
Mycobacterium growth indicator Tube-MGIT 960). This was a cross-sectional survey of adults who visited
Intermediate Reference Laboratory, Srinagar (J&K), India with new diagnosis of pulmonary tuberculosis (TB) or
failing the first- line TB treatment. Patients were requested to provide two sputum specimens for smear- microscopy
and culture on solid and liquid media. Amongst 854 samples, 642 (75.17%) were positive, 211(25%) were found
negative and 1(0.1%) were non-tuber culosis mycobacterium (NTM) when isolated through solid/LJ media while 735
(86.06%) were positive, 100 (12%) were negative and 19 (2.22%) were found NTM when isolated through
liquid/BACTEC-GIT-960 media. Amongst the two media for isolation of Mycobacterium in random screening
procedures, liquid media/BACTEC-MGIT-960 increases diagnosis of TB-positive samples and specifically those
with MDR-TB. The choice of culture method should also depend on local availability, cost and test performance
characteristics. It was found that, positive cultures of TB were found to be most resistant against streptomycin and
most sensitive to ethambutol. The pattern of resistance against drugs in Mycobacterium tuberculosis as per the
study follows the order viz. streptomycin>isoniazid>rifampicin>ethambutol. The pattern of sensitivity follows the
order viz. ethambutol > rifampicin>isoniaz d> streptomycin.

Keywords. Multi-drug resistant tuberculosis (MDR-TB), firsté anti-TB drugs, solid media/LJ, liquid
media/BACTEC-MGIT-960, drug sensitivity.

INTRODUCTION

The culture of Mycobacterium tuberculosis complBK B) is the accepted reference standard for cordiiom of

TB Infection and is necessary for drug susceptibtiesting (DST). There are several methods fotucing MTB
using solid and liquid media. Although solid medias been used for over 100 years, liquid culturdimée
increasingly being introduced in low and middleanee countries. Solid culture media is cheaper aatewidely
available, but is labour- intensive, less sensitind slower than liquid culture [1-3]. Liquid cultusystems can be
automated, facilitating the processing of large harmm of specimens, but are costly and more prone to
contamination. Clinical response to treatment terofess than optimal and WHO estimates that 2.886%4% of
new and re-treatment TB cases have multi-drugteegiI B (MDR-TB). Revised national TB control pragime in
India has given high priority to improving the idiication and treatment of cases with MDR-TB. WRoais study
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reported the mutational changes in rpoB gene asidtamce to rifampicin iMycobacterium tuberculosis strain [4].
The present study was carried out in Intermediafef@nce Laboratory, Srinagar (J&K), India in orttecompare
the isolation rate of MTB from sputum using solid/and liquid/BACTEC-MGIT-960 media and to compdre t
level of agreement of drug sensitivity testing itstfline anti-TB drugs using each type of medi#fddent studies
performed time to time for confirming the most abite technology for isolation &flycobacterium species [5].

EXPERIMENTAL SECTION

Procedure

Adults greater than 18 years old with sputum smasitive microscopy were enrolled from April, 20ttB8June,
2015. Both newly diagnosed patients and those velve failed first-line treatment (patients contirgito be smear-
positive after 5 months of treatment) were prodpelst enrolled until 650 new and 204 re-treatmeatignts were
enrolled. Patients enrolled were not receivingttneat at the time of enrolment. Exclusion criteéneuded patients
unable to produce sputum or to provide informedseon to participate in smear negative cases. Timplsasizes
were calculated to assess the prevalence of drsigtarce in new and retreatment patients as desciib).
Specimens considered of poor quality (salivaryjoohave a quantity insufficient for both culturesres excluded.
Three sputum samples were submitted from eachrpdtiedirect Ziel Nielsen smear microscopy. If {hegient was
smear-positive, the best quality specimen (defiasdmost mucopurulent) was sent for culture and RST
Intermediate Reference Laboratory Srinagar wittemes days of collection. Samples were refrigergtedr to
shipment and maintained in cold-chain during shipimeith ice packs. At IRL, specimens were decontetad
using Petroff's method (4% w/v NaOH) and culturad_d and on an automated BACTEC-MGIT-960 systemo Tw
hundred microlitres of decontaminated sputum weeoetilated on each of two glycerol enriched LJ s$oged 500
microlitres in BACTEC-MGIT-960 7H9 bottles. The BAEC 960 was enriched with supplement (OADC) and
antibiotic (PANTA) prior to inoculation. Culturesere incubated at 37C for up to 8 weeks on LJ and 42 days in
BACTEC-MGIT-960.LJ cultures were checked weekly aBACTEC-MGIT-960 cultures were monitored
continuously through the automated system. Isolare confirmed as MTB by ZN smear of isolatesliseyve the
serpentine cords typical of MTB, the nitrate reduttest and temperature liability of the cataltest. The time to
MTB detection on LJ and BACTEC-MGIT-960 were recedldMGIT time to detection was defined as the irdgker
between inoculation and the bottle being flaggefdasitive by the machine. LJ time to detection weBned as the
time between inoculation and the culture being iw@red positive by naked eye reading. Pure AFBucedt were
further tested for their sensitivity to streptomy¢STR), isoniazid (INH), rifampicin (RIF) and ethautol (EMB)
using the proportion method in LJ and in MGIT bedtin the BACTEC-MGIT-960 according to the manufiaet's
recommendations. Drug concentrations in LJ and BBCMGIT-960 were 8.0 and 1.0 microgram/ml for
streptomycin, 0.2 and 0.1 microgram/ml for INH, 48d 1.0 microgram/ML for Rifampicin and 2 and 1.0
microgram/ML for ethambutol [7-9].

Statistical analysis
All data were analyzed using Epi-infy tool. Proportions were compared using chi-sqtests and the degree of
agreement was compared using the kappa statistic.

RESULTSAND DISCUSSION

A total of 854 sputum samples were cultured on hdthnd BACTEC-MGIT-960 respectively. The mean egege

of the patients was 34 (9-85) years, with 315 (6@%ihg male. The mean (range) time to detection 14%-33)
and 30 (7-56) days for BACTEC-MGIT-960 and LJ rexjppely. The results confirmed by the participaticenters
are shown inTable 1. Amongst 854 samples, 642 (75.17%) were positdid,(25%) were found negative and
1(0.1%) were non-tuberculosis mycobacterium (NTMjew isolated through solid/LJ media. In comparidotal

of 735 (86.06%) were positive, 100 (12%) were niggaand 19 (2.22%) were found NTM when isolatetigh
liquid/BACTEC-GIT-960 media. The results are shawrT able 2. It was found that, positive cultures of TB were
found to be most resistant against streptomycinrandt sensitive to ethambutol. The pattern of taste against
drugs inMycobacterium tuberculosis as per the study follows the order viz. streptomydsoniazid> rifampicin>
ethambutol. The pattern of sensitivity follows theder viz. ethambutol>rifampicin>isoniazid>streptamim. The
results of drug sensitivity testing are showrTeble 3 andFigure 1. Tuberculosis drug resistance is increasing in
many countries. Most National TB control Programraes strengthening their capacity for the treatnuéiMIDR-
TB but despite these steps many patients are uinead about their infection with TB. The methods different
researchers are not restricted for a single aret#fe one. Among the aspects that need to be denesi are the
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sensitivity of the method and its susceptibility dontamination. Services should also be aware efd#lay of
culture methods which affect clinical managemeiquld media have been reported to detect more aafstist-
line drug resistance than LJ media [10-15]. Nowadalfferent researches are in progress for expmorin
novel/natural molecules which can be utilized a8-8B drug and different techniques have been addi to
determine the pathogenecity level of mycobacteriLé) 17].

Table 1: Observation of Mycobacterium tuberculosis cultures

Smear DMC* | Labsmear | CultureResults
Positive 638 (74.7%) 800 (93.7%) 848 (99.3%)
Negative 216 (25.3%) 54 (6.3%) 0
NTM 0 0 1(0.12%
Contaminated 0 0 5 (0.58%
Total 854 854 854

*DMC (designated microscopy centre for Ziehl-Neelsen staining to detected tuberculosis in villages and peripheries)

Table 2: Culture status confirmation from BACTEC M GIT-960 and LJ media by study site

Status of isolated cultures | Mycobacterium tuberculosisisolates quantity and per centage

Liquid/BACTEC-MGIT- 960 media Solid/LJ media
Positive 735 (86.06 % 642 (75.17 %
Negative 100 (12% 21125%,
NTM 19 (2.22%) 01(0.1%)
Total 854 854

Table 3: Percent drug sensitivity testing (DST) of Mycobacterium tuberculosis culturesin liquid media/BACTEC-M GI T-960

Status of susceptibility of Mycobacterium tuberculosis (%) | Streptomycin (S) | Isoniazid (H) | Rifampicin (R) | Ethambutol (ET)
Sensitive 627 (73.41%) 640 (74.94% 693 (81.14%) 750 (87.82%)
Resistant 217 (25.40% 204 (23.88% | 151 (17.68% 94 (11%

Total 854 854 854
S0.00% -
80.00%
70.00%
£0.00%
50.00%
40.00% -
30.00% M Sensitive
20.00% B Resistant
10.00%
0.00% 1

Figure 1. Percent drug sensitivity testing (DST) of Mycobacterium tuberculosis culturesin liquid media/BACTEC-M GIT-960
CONCLUSION

The study showed that liquid/BACTEC-MGIT-960 med& much efficient for isolation oMycobacterium
tuberculosis (MT) bacterium in comparison to solid/LJ mediaglid/ BACTEC-MGIT- 960 media is significant in
efficient MT isolation with great accuracy and thissmore sensitive than solid/LJ media. The LJ BACTEC-
MGIT-960 culture results were concordant in 450%3%amples, with substantial agreement betweem#ttbods
(kappa= 0.7, standard error=0.046). Thus for randmmeening of MT isolates liquid media is much more
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preferable. Different natural molecules should beestigated and screened in order to have profaifett on
Mycobacterium tuberculosis which doesn’t show asistance to the conventional drugs.
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