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ABSTRACT

Background: The aim of this study to evaluate the Mycobacterium tuberculosis (MTC) sputum culture contamination and
recovery between Lowenstein-Jensenmedium (LJ) contains Pencillin+LJ and free Pencillin LJ.

Study design: This was a cross sectional study conducted at Khawaja Safdar Medical College, Sialkot /Allama Igbal Memorial
Hospital Sialkot for the duration of six months from September 2022 to February 2023.

Methods: A total number of the participants was 140. The male and female gender were both included who suffered pulmonary
tuberculosis (PTB). The sample n=140 were analyzed for culture and contamination. The sputum samples were taken in the early
morning in the falcon tube and digested, decontaminated, and homogenized by Modified Petroff method. The specimen of sputum
was processed on addition of Penicillin+ LJ media, and incubation was carried out at 37°C. After eight weeks, cultures were
examined. The data were analyzed by SPSS 21 software.

Results: The male 64.2% show greater number of cases as compared to female 36%. The suspected cases of PTB was
compared with Pencillin+ LJ media and LJ media alone. 21.4% of the samples were positive mycobacterium (MTB), 79% were
contaminated on LJ media while 93% were positive (MTB), and 7.1% of the samples were contaminated on LJ media without
penicillin. This difference was statistically significant (p<0.005**). The grade 2+/3+ show 50% recovery by the treatment of
pencillin+LJ on positive sample and 47% contaminated sample P<0.001** while graded scanty/+1 show recovery was 38%;
p=0.001** with pencillin+LJ then 37% contaminated sample; p=0.002**. The difference in recovery between treatment with
penicillin and without pencillin LJ was statistically significant; p<0.005.

Conclusion: The contamination rate was reduced by 47% by penicillin+LJ media. Penicillin offered great alternatives for
decreasing contamination in LJ alone. Penicillin should be further used as a medium supplement to enhance recovery for LJ

media.
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INTRODUCTION

Mycobacterium tuberculosis, as well as M. bovis and M. africanum,
occasionally produce the specific chronic infectious disease known
as tuberculosis (TB). Granuloma development in the diseased
tissue is one of its distinguishing features. Usually, inhaling this
organism causes it to enter the body via the lymphatic system,
airways, the bloodstream, or duct extension to other organs.™2 Any
part of the body can contract TB, a potentially fatal and contagious
disease, but the lungs are most frequently affected. Both
non-tuberculous mycobacteria and the Mycobacterium tuberculosis
organism can cause tuberculosis (TB). TB has overtaken HIV as the
top cause of death worldwide.® World Health Organization (WHO)
estimates that a global socioeconomic upheaval caused by the
epidemic is unprecedented. It is likely to have a global impact on TB
control, especially in terms of case detection and short-term TB
mortality. The increase of 6.3 million new TB cases and 20%
increase in TB-related mortality during that time. The number of new
human TB diagnoses and reports had significantly decreased prior
to COVID-19, falling from 7.1 million in 2019 to 5.8 million in 2020.
After an 18% drop, the numbers increased to 2012 levels, which is a
far cry from the estimated 10 million TB cases in 2020. In China, for
example, a significant decline in case notifications was connected to
COVID-19 interventions: the case reporting rate was 20% lower
during the 11 weeks of the COVID-19 lockdown and shortly
afterwards than it was during the same period in 2019.%° With an
estimated 1.8 million fatalittes each year, mostly in the
underdeveloped world, TB is still one of the deadliest infectious
diseases. At every step of the collecting and processing of the
specimens, decontamination measures have been used.® The
liquid-culture mycobacterium growth indicator tube (MGIT) contains
a fast-acting, sensitive culture media with low contamination
potential.” But in resource-constrained settings (RLS), its high cost
is prohibitive. PANTA is used in the liquid culture method to
decreased contamination.® Mycobacteria are isolated, grown, and
cultivated using Lowenstein Jensen (LJ) Medium, which also serves
as the foundation for mycobacteria-specific selective, differential,

and enriched media. However, bacterial and fungal contamination
seriously reduces the efficacy of culture. By lowering the fraction of
interpretable results, contamination limits the diagnostic use of the
culture system. The use of penicillin may help to partially eliminate
this risk. When added to LJ media, penicillin is effective at
concentrations between 10 and 125 units per ml of the medium.®
Different characteristics make contaminated cultures identifiable.
Because of this, cultures of tubercle bacilli should be thrown away.*®

METHODOLOGY

This was a cross sectional study conducted at Khawaja Safdar
Medical College, Sialkot Allama Igbal Memorial Hospital Sialkot for
the duration of six months from September 2022 to February 2023.A
total number of the participants was 140. The male and female were
both included who suffered TB caused by Mycobacterium
tuberculosis. According to inclusion criteria: all consenting PTB
suspects, including new and previously treated, sputum producers,
and participants of any age. Both LJ with penicillin and LJ media
alone were used for all suspected cases of tuberculosis. The early
morning sputum samples were taken and placed in a falcon tube
that was labeled with the lab serial number. The McNemar's test
was used to digest, decontaminate, and homogenise the sputum.
The tubes were incubated for an additional 8 weeks after the tube
tops were snugly put on after a week at 37°C and cultures were
checked 48-72 hours later for obvious contamination. When M.
tuberculosis and other slow-growing Mycobacteria were detected in
the culture, it took 3—4 weeks before the culture showed signs of
growth. Culture was graded. TB positive participants had sputum
specimen positive and as a TB negative if there was no growth in
the sputum. SPSS 21 was used to analyze the data.

RESULTS

The demographic data show total number of the participants N=140.
A total number of the participants was 140 which include both

male 90 (64.2%) and female 50 (36%) to show male to female ratio
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of 2:21. The maximum age of TB participants was the age (20-30)
years was 61%, (31-40) years was 18%, and >50 years was 7.1%.
The mean age of study participants was 31 years, ranging from 15
to above 50 years. The married participants of maximum cases of
TB was 57.1% then single participants 29%. The minimum cases
was diagnosed TB 18% in higher education level as compared to
primary 50% and secondary level 39.2%. The maximum TB was
diagnosed in labour worker 64.2% then merchant 11% and students
25% were seen in Table 1.

Table 1: Demographic variables

Variables Total no of participants N=140(%)
Gender

Male 90 (64.2%)
Female 50 (36%)
Age

20-30 85 (61%)
31-40 25 (18%)
41-50 20 (14%)
>50 10 (7.1%)
Marital status

Single 40 (29%)
Double 80 (57.1%)
Others 20 (14%)

Educational status

Primary school 70 (50%)
Secondary school 55 (39.2%)
Higher education 25 (18%)
Occupation

Labour 90 (64.2%)
student 35 (25%)
Merchant 15 (11%)

Mean + SEM: ANOVA SPSS 21 Test* p< 0.0; *p<0.0; ***p<0.00:

Table 2: Clinical profile study of participants among selected of health facilities

Variables Total no of participants P=value
N=140(%)

Previous history of TB

YES 30 (21.4%) 0.234

NO 110 (79%) 0.008

Daily activity before first vist

Full day work 100 (71.4%) 0.006

house/bed bound 40 (29%) 0.223

Smoking status

YES 20 (14%) 0.111

NO 120 (86%) 0.0006

Alcoholic status

YES 15 (11%) 0.055

NO 125 (89.2%) 0.007

Mean + SEM: ANOVA SPSS 21 Test* p< 0.0; **p<0.0; ***p<0.00:

In this study, 79% participants of TB was no previous history;
p=0.008 and 21.4% of previous history of TB ;p=0.234. The
participants of house bound was 29% cases of TB due to current
illness; p=0.223 then full day worker 71.4%; p=0.006. TB cases in
smoker participants was 14%; p=0.111 then nonsmoker 86%;
p=0.0006. TB cases in alcoholic user participants was 11%;
p=0.055 then non-alcoholic user was 89.2%; p=0.007 were seen in
Table 2.

Table 3: To evaluate in penicillin treated LJ as compared to alone LJ

M.tubrculosis (+ve samples) Contaminated samples

No= (%) p=value NO= (%) p=value
pencillin+LJ 130 (93%) 0.0001*** 10 (7.1%) 0.001**
Alone LJ 30 (21.4%) 0.001** 110 (79%) 0.0001***

Mean + SEM: ANOVA SPSS 21 Test* p< 0.0; *p<0.0; ***p<0.00:

Table 4: M.tuberculosis and contaminated and recovery regarding microscopy grading

Microscope Antibiotics M.tuberculosis +ve Conatminated cultures
grade tubes N= (%) N=(%)
N= 80 (%) P=value N= 60 (%) P=valu
e
No AFB Penicillin 10 (12.5%) | 0.001** 10(13.3%) 0.003**
Scanty/+1 Penicillin 30(38%) 0.001** 22(37%) 0.002**
2+/3+ Penicillin 40(50%) 0.001** 28 (47%) 0.001**

Mean + SEM: ANOVA SPSS 21 Test* p< 0.0; *p<0.0; ***p<0.00:

We compared yield, contamination rate and recovery by using
McNemar’s test for samples. The contaminated samples rates
were 7.1% in penicillin + LJ; show significantly reduced p=0.001**,
and M.tuberculosis positive smples rates were 93% in pencillin+LJ
media tube; show significantly higher p=0.0001*** as compared to

LJ group free penicillin (anibiotics) in M.tuberculosis 21.4%;
p=0.001** and contaminated sample was 79% ;p=0.0001*** were
seen in Table 3.

Among specimens graded 2+/3+ by microscopy, recovery
was 50% in penicillin+ LJ; p=0.001** while 47% contaminated
sample treated with penicillin+LJ; p=0.001**. The specimens
graded scanty/+1 show recovery was 38%; p=0.001* with
penicillin+LJ then 37% contaminated sample; p=0.002**. The
difference in recovery between treatment with penicillin and without
penicillin LJ was statistically significant; p<0.005 were seen Table 4.

Table 5: Contaminants isolate from alone LJ tubes

Gram reaction organisms Detected

Positive Staphylococcus 6 (4.2%)
Streptococcus ssp. 5 (4%)
Fungi 4 (3%)
Cellulomonas spp. 5 (4%)
Total 20 (14%)

Negative Acromonas spp 3(2.1%)
Seratia spp 4 (3%)
Entrobacter spp 3 (2.1%)
Total 10 (7.1%)

Mean + SEM: ANOVA SPSS 21 Test* p< 0.0; *p<0.0; ***p<0.00:

DISCUSSION

A primary cause of death globally, tuberculosis (TB), one of the
earliest known human diseases, is brought on by microorganisms
from the Mycobacterium tuberculosis complex. 2 The growth and
contamination rate were compared with pencillin of LJ and aline LJ
media. The necessity to preserve the bulk of tubercle mycobacteria
present in the sample while also killing contaminating bacteria was
considered to be balanced at a contamination rate of 6-9%.
According to our interpretation to found that for the decrease of TB
morbidity and mortality to be achieved, it is essential to comprehend
the causes linked to patient delays. Numerous factors contribute to
the delayed treatment of tuberculosis patients, studies from various
nations have shown. According to the study, having a feminine
gender was a distinct risk factor for developing an intolerable
complete delay in TB therapy compared to their male counterparts.
This may be because women's financial and cultural status may limit
their prospects and impose further restrictions on their ability to seek
healthcare and meet their needs. Limited decision-making capacity,
involvement in domestic work, unemployment, and facility located
too far from the study region may all be contributing factors.* In our
study to found that, There were a total of 140 individuals with
pulmonary tuberculosis, both new suspicions and previously treated
patients. The likelihood of developing TB was higher among the
males (n=90, 64.2%) than the females (n=36, 50%). According to
the evidence, men are more likely to have serious TB conditions
such cavity lesions and other TB-related conditions. In the
meantime, it has also been suggested that men are more
susceptible to M. tuberculosis due to probable effects of sexual
hormones and variations in immune responses between men and
women. In addition, sample size bias, behavioural, and
socioeconomic factors may be significant. In terms of educational
standing, not attending formal schooling was listed as a contributing
factor to the development of an unsatisfactory total delay in TB
treatment. This might be as a result of the 18% of students who
attend higher education institutions having more knowledge about
tuberculosis, being more conscious of the disease, and having
positive treatment seeking behaviors reinforced, all of which
improve the likelihood that they will seek care early. We were
agreed from the previous study.'® 617 We assessed which penicillin
antibiotics were most successful at lowering contamination in LJ.
Our analyses of the results show that adding pencillin+LJ to
specimens that were sputum microscopically categorised as 2+/3+
boosted vyield for those samples by 50% and decreased
contamination by 47%. These improvements were seen in the
decontamination rates, positive culture rates, and yield for the
decontaminated medium. Although media containing penicillin also
showed lower contamination rates, yield and recovery
improvements were not as noticeable. Selectatab medications
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contain penicillin, which has a specific effect against bacterial spp.
Additionally, it is one of the few antibiotics with the ability to treat an
isolated major contaminant. We were agreed with the previous
study.® 1920 According to our findings, the contamination rates
without pencillin LJ were around 79%, P <0.001** higher due to
samples took several days to arrive at the lab. The patients who had
been coughing for more than two weeks without experiencing any
other TB symptoms were enrolled.?* These findings highlight the
need for better decontamination techniques in labs that use LJ
culture for TB diagnosis and susceptibility testing. Other methods of
lowering contamination rates have been reported, with varying
degrees of success. A recent investigation on the use of oral rinse
solutions (chlorhexidine and nystatin) demonstrated a lower
contamination rate in samples taken from individuals with suspected
TB, but this was also shown to influence M. tuberculosis's ability to
recover. It is thought that by doing this, it will eventually help to
eradicate tuberculosis from the earth. 222

CONCLUSION

The contamination rate was reduced by 47% by penicillin+LJ media.
Penicillin offered great alternatives for decreasing contamination in
LJ alone. Penicillin should be further used as a medium supplement
to enhance recovery for LJ media.
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