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Abstract:

Introduction: Tuberculosis (TB) remams a
major global health problem worldwide and
rank as the second leading cause of death
from an infectious disease, after the HIV,

The aim of the study: To evaluate the
efficiency of a Biphasic culture media for
the isolation of Mycobacterium tuberculosis
(MTB) in smear negative sputum samples in
clinically suspected cases of pulmonary
tuberculosis.

Material and methods: A total hundred
(n=100) LED smear negative sputum
samples were collected. Samples were
subjected to concentration and
decontamination by two methods (N-Acetyl-
L-Cystemme (NALC) oxalic acid and Cetyl
Pyridium Chiloride (CPC) and sodium
chioride) and then moculated on LJ and
biphasic media for isolation of MTB.

Results: Among hundred LED smear
negative sputum samples, 15% (n=15)
mycobacterial isolates were obtained on
culture. Of these 15 cases, 66.66% (n=10)
were positive on LJ media, whereas 93.33%
(n=14) were positive for MTB on Biphasic
Media. Growth on Biphasic media was
exhibited within 2 weeks as compared to LJ
media (4 weeks). The rate of Contamination

was 3% and 7% on LJ and biphasic media
respectively.

Conclusion: Bijphasic medium was superior
to the conventional LJ medium in being
rapid, easy to use and intempret, and
significantly low time-to-growth detection,
but  was  expensive  with  higher
contamination rate.

Key words: Pulmonary tuberculosis, LJ
media, Bjphasic media

Introduction;

The time-tested and Gold Standard method
used for years to diagnose pulmonary
tuberculosis is the traditional culture of M.
tuberculosis. Internationally accepted solid
media, Lowenstein-Jensen medium has the
advantage that it can detect bacterial load as
low as 10 bacill/mlL, can be prepared
locally, has good buffer capacity, and has a
shelf-life ~ of several months when
refrigerated, it supports the growth of most
mycobacterial  species, and contains
malachite green used to inhibit the growth of
most contaminants.[1]

Liquid media on the other hand, increase the
case yield by 10% over solid media, and
automated liquid culture systems can
significantly reduce the diagnostic delay
from weeks to days. However, automated
liquid culture systems are expensive and
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difficult to operate[2]. Also the rate of
contamination is known to be higher in
liquid media as compared to solid media.

In the current study a biphasic medium was
used which consisted LJ slant medium, in
addition with liquid culture medium,
Middlebrook 7H9 liquid culture, and a
growth indicator. Biphasic media is superior
to the conventional LJ Media as its rapid and
easy to use and interpret Advantages and
limitations of both solid and liquid media
were included.

Sputum sample contains normal flora, which
may overgrow on culture, and make the
detection of mycobacteria difficult, this
accentuates the importance of a good
decontamination technique before culture,
chemical agents employed for this purpose
should be able to effectively destroy non-
tubercular organisms in sputum and release
the intracellular tubercle bacilli from the
epithelial cells. The study comprises N-

Results

Acetyl-L-Cysteine (NALC) oxalic acid and
Cetyl Pyridium Chloride (CPC) and sodium
chloride as decontaminants.

Material and Methods:

A total hundred LED smear negative sputum
samples were collected from clinically
suspected cases of pulmonary tuberculosis,
attending the out patients or in patients
departments. Samples were subjected to
concentration and decontamination by two
methods (NALC oxalic acid and CPC-
NaCl) and then inoculated on LJ and
biphasic media for isolation of M7B LI
medium was checked twice weekly for first
two weeks and then every week for a
maximum of eight weeks.Biphasic medium
was observed every 2 or 3 days. Any red
sediment observed was tested by acid fast
staining with auramine O. Ethical clearance
for the study was taken from the ethical
committee.

Table I: Comparison of culture positivity on LJ media and Biphasic media.

Total culture positive | LJ media

Biphasic media

P* value

15 10 (66.66%)

14 (93.33%) 1.000

Table II: Co relation of culture with LED microscopy and concentration and decontamination techniques

Culture media | Culture LED microscopy
positive
samples After CPC NaCl After NALC Oxalic acid
Positive Negative Positive Negative
LJ Media 10 6(60%) 4(40%) 4(40%) 6(60%)
Biphasic Media | 14 6(46.25%) 8(57.14%) 4(30.76%) 10(71.42%)
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Table IIT: Week wise distribution of mycobacterial isolates on LJ and Biphasic media

15t 2nd 3rd 4th 5th 6th 7th 8th Total
week | week | week | week | week | week | week | week

LJ media | After 5 3 2 10
CPC
NaCl

After 2 2 1 5
NALC
oxalic
acid

Biphasic | After 2 5 5 2 14
media CPC
NaCl

After 1 3 2 6
NALC
oxalic
acid

Table IV: Frequency of nature of contamination on LJ and biphasic media

Nature of contamination L] MEDIUM BIPHASIC MEDIUM

Gram Positive organisms 3(60%) 3(42.85%)

Gram Negative organisms 1(20%) 4(57.14%)

Fungus 1(20%) NIL

Total 5 7

Results: Oxalic acid 40%. Similarly, out of 14
isolates on biphasic media, both culture and

In the present study a total hundred LED smear positive were 46.25% after CPC

smear negative sputum samples were NaCl, whereas 30.76% were after NALC

collected from clinically suspected cases of Oxalic acid.(Table II) Biphasic media

pulmonary tuberculosis, of these only 15% exhibited the growth within 2 weeks as

mycobacterial isolates were grown on compared to LJ media ie. 4 weeks.(Table

culture. Out of thesel5 cases, 66.66% were I11)

on LJ media, whereas 93.33% on Biphasic o

Media. (Table I). of 10 isolates on LJ media, The rate of}Contammatlon observed on LJ

60% were both smear and culture positive and biphasic media was 5% and 7%

after CPC NaCl, whereas after NALC respectively, furthermore, the nature of

contaminating organism, on LJ media
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predominantly was gram  positive
(60%),followed by gram negative (20%) &
fungus (20%). On the contrary on biphasic
medium gram negative (57.14%) organisms
showed the predominance, followed by
gram positive organisms (42.85%). (Table
IV)

Discussion:

Culture is the ultimate diagnostic tool for
tuberculosis, in the present study only 15%
mycobacterial isolates were obtained on
culture media. This was in accordance with
Farzana rahman et al[3] and Ben J. Marais et
al[4] who observed 11 % and 19% culture
positivity respectively. The reason for less
isolation may be because the present study
includes only the paucibacillary cases, i.e.
LED smear negative.

LJ is the internationally accepted media. In
the present study a new biphasic medium
has been used. It combines the
characteristics of liquid culture medium and
LJ slant. Compared to LJ medium, the
biphasic medium is provided with 10%
OADC, which has glycerol and dextrose
present in liquid medium imparting
additional  nutrition, providing  more
conducive environment for the growth of
mycobacteria. M.Ghatole et al[5] in there
study concluded that LJ and biphasic media,
had isolation rates of 66.6% and 91.66%
respectively, as compared to it in the present
study 66.66% & 93.33% showed growth on
the LI & biphasic  medium,
correspondingly(Table I) (p value= 1.000
which was not statistically significant)
(Sensitivity 64.29%,Specificity
98.83%,Positive PV 90%,NPV 94.44) whik
Zhenling Cui et al[6] in their study
indicated that 33.46% & 66.53%  were
culture positive from 830 smear negative
samples on the LJ media & biphasic media.
The sensitivity, specificity, PPV and NPV of
biphasic medium for the recovery of
mycobacteria were 98.3%, 84.4%, 73.5%,
and 99.1% respectively. Higher percentage
(91.66%) of growth on biphasic media in the
study done by M.Ghatole et al[5] is due to
the fact that they used Middlebrook biphasic
medium system.

Processing of sputum with subsequent
concentration by  centrifugation  or
sedimentation may increase the sensitivity
of smear microscopy; hence some
investigators have recommended sputum
processing and concentration as a global
standard. In the present study both smear
and LJ culture positive isolates were 60% &
40% after CPC & NALC oxalic acid
respectively. Similarly the isolates that
showed growth on biphasic media and smear
positivity, 46.25% and 30.76% following
CPC & NALC oxalic acid. Statistical
analysis of NALC Oxalic acid: Sensitivity
100%, Specificity 94.44%, PPV
66.66% ,NPV 100% on LJ media; Sensitivity
100%, Specificity 90.68%, PPV 63.63%,
NPV 100% on biphasic media (Table II)
Similar results were obtained by studies
done using different methods  of
decontamination, B.V.Peerapur et al[7]
showed improved smear positivity after
3.5% NaCl, by 76% in culture positive
isolates. Adithya chattamachi et al[8]
showed 25% improvement in smear
positivity after treatment with 2% NaCl, in
culture positive samples.

The best method to study any
microorganism is culture; isolated colonies
are needed to identify and characterize the
specific bacteria. Mycobacterium is a slow
growing organism, with generation time of
15 hrs. Hence it takes weeks for colonies to
appear. Various culture media are employed
for the isolation of mycobacteria; both liquid
and solid media can be used. Solid media
requires more time but provides exact
colony morphology for identification of the
species. Whereas liquid media contributes to
early growth but has higher rate of
contamination. Hence the ideal media
should result by combination of both, a
media showing faster growth & less
contamination i.e. a biphasic medium.

In present study biphasic medium provides
early growth of isolates ie. 2-4 weeks as
compared to LJ medium within 5-6 weeks.
(Table III). This is attuned with Zhenling
Cui et al[6] in their study on smear-negative
specimens, the mean time to detect
mycobacteria on LJ media was 4 weeks (3-5
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weeks) and for biphasic media was 3 weeks,
(2-4 weeks). In the study of A. J. Van
Griethuysen et al[9] it was 3weeks on
biphasic media and (4weeks) on LJ media.
Similar results were obtained by M.Ghatole
et al[5]in their research on smear negative
cases, concluded that 4 weeks and 6 weeks
were required by biphasic system and LJ
medium respectively

In this study, a growth indicator TTC was
added to the biphasic medium which helped
to detect mycobacterial growth using the
color change. The determination of the
results is more objective than with other
methods. Only a few bacilli are needed in
the biphasic medium, bacterial colonies give
visible pink granule sediments that are
detectable with the naked eye. The biphasic
medium cannot provide quantitative data as
accurately as other culture media. However,
it can provide a rough estimate in a much
speedy manner.

Contamination is a major obstacle in the
diagnosis of tuberculosis. The effectiveness
of culture systems is greatly undermined by
contamination with bacteria and fungi,
contamination reduce the proportion of
interpretable results, thereby limiting the
diagnostic value of culture systems  at
additional cost to public health systems,
which delays or ultimately prevents TB
diagnosis.

Present  study revealed that the
contamination rate for LJ was lower i.e. 5%,
as compared to 7% of the biphasic media for
the same specimens. Zhenling Cui et al[6]
observed almost comparable rate of
contaminations on cultures ie. 4.0% and
4.6% in LJ & biphasic medium respectively.
Similarly a lower rate of contamination on
LJ was observed by Isenberg et a[10] & A.
J. Van Griethuysen et al[9] ie. septi-chek
biphasic medium 4.5% and LJ medium 2%.
And 6.5% of LJ media and 7.6% of septi-
Chek biphasic media. On the other hand M
Ghatole et al[5] observed higher rate of
contamination 4.63% on LJ medium and
only 1.3% on biphasic system.

Normal flora of mouth contain various gram
positive and negative organisms, there
growth should be effectively inhibited on
culture to avoid contamination. Higher rate
of contamination with gram positive
organisms was observed in L] media, may
be because it contains malachite green
which inhibits gram negative organisms and
hence gram positive contamination is
common on it as in the present study it is
observed that on LJ media rate of
contamination by gram positive organisms
(60%) was highest, as compared to gram
negative organisms and fungi. Whereas
biphasic media contains PANTA
(polymixin, amphotericin B, nalidixic acid,
trimethoprim, and azocillin) which has
limited anti-pseudomonas activity therefore
gram negative contamination (57.14%) was
most frequent as compared to gram positive
and fungus. (Table IV)

Conclusion:

For the prelimnary  diagnosis  of
tuberculosis, staining is still the key step,
LED Microscopy after fluorescent staining
yields better results than the conventional
ZN staining and is recommended by WHO
too in being >10% sensitive than the
conventional staining, but it comes with a
drawback of being evaluated by LED
Microscope which is expensive and requires
an expert eye.

Culture being the gold standard in the
definite diagnosis of tuberculosis, biphasic
media; was superior to the conventional LJ
Media as it was rapid and easy to use and
interpret, whereas LJ media had lesser
contamination rate and lower cost, because
the liquid media contains growth
supplement OADC, and antibiotic mixture
PANTA, which are expensive. Sensitivity
Specificity, PPV, NPV of biphasic media for
the recovery of mycobacteria was 64.29%,
98.83%, 90%, 94.44% respectively. Hence
for rapid and effective diagnosis, both these
medium should be employed.
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