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Abstract Introduction: Throughout ancient times, tuberculosis has posed a serious threat to
humankind. Around 150 million years ago is when the Mycobacterium genus was first recognised.
Egyptian mummies have been used to show the skeletal malformations caused by TB. Yet, the
infectious agent behind this terrible sickness was not identified for quite some time.

Material and Methods: Between February 2022 and November 2022, the department of
Microbiology at the Maheshwara Medical College and Hospital in Patancheru, Telangana conducted
a prospective study. A total of one hundred people were included as part of this study's sample.

Results: Children who had expressed concerns were asked for and given permission to have a
sample taken by their parents or legal guardians. Gastric aspirates, broncho-alveolar lavage, induced
sputum, sputum, tracheal aspirate, ascitic fluid, lymph node aspirates, pleural fluid, and a synovial
biopsy were all included in the collection of specimens. There was complete processing and analysis
of all samples.

Conclusion: This research was conducted to identify the most efficacious techniques for detecting
TB in young people. CBNAAT has an advantage over other methods used to diagnose paediatric TB
because it picked up more instances that were overlooked by those other approaches.
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INTRODUCTION

TB has been a major threat to humanity for a very long time. Mycobacterium as a genus has been
traced back to its beginnings about 150 million years ago. Egyptian mummies have been used to
prove that TB causes skeletal abnormalities [1, 2]. But, for longer periods of time, the infectious
agent behind this terrible sickness remained a mystery. Using light microscopy and a specialised
staining technique, Robert Koch in 1882 discovered Mycobacterium tuberculosis, the bacterium
responsible for TB [3, 4]. Lack of proper diagnostic procedures means that the prevalence of
paediatric tuberculosis in underdeveloped countries like India is likely underestimated. Furthermore,
difficulties in getting specimens and the amount of sample taken are typically scant in children,
adding to the difficulty in detecting a case of paediatric TB [5, 6].
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Microscopy has played a crucial role in the diagnosis of TB thus far since it is quick, cheap, and
easy to use. Nevertheless, because paucibacillary strains of paediatric TB are below the 1010
threshold for detection by microscopy, their use in detecting a case is constrained. The use of
fluorescent microscopes equipped with mercury vapour lamps or LED is restricted due to their
higher cost and technical complexity [7, 8]. The gold standard for diagnosing TB is culturing
Mycobacterium tuberculosis in solid or liquid media, although doing so needs highly specialised
labs and trained personnel. It takes more time to cultivate a stable culture. Despite liquid cultures'
quicker detection of M. tuberculosis, they are very vulnerable to contamination. Primary growth in
the medium is required for drug susceptibility testing utilising these phenotypic approaches.
Because of this, the process of identifying tuberculosis medication resistance takes even longer.
Hence, this contributes to the spread of drug-resistant TB and a decrease in treatment efficacy [9-
11].

The BACTEC 9000, Versa TREK, mycobacteria growth indicator tube, and microscopic
observation drug susceptibility assay are some of the newer automated methods available for doing
drug susceptibility testing. Yet, in TB-endemic countries, the quick diagnosis provided by nucleic
acid amplification methods such as conventional and real-time polymerase chain reaction has not
yet reached the people at the core level [12, 13].

Although several advanced techniques for TB diagnosis have been developed, a reliable point-of-
care test is still necessary for the efficient management of TB in children. Although though TB is on
the decline in India, the rise of TB subtypes such as MDR-TB, XDR-TB, and TB-HIV co-infection
has slowed our progress towards an END-TB strategy [14, 15].

The use of cartridge-based nucleic acid amplification assays has been a great help in the rapid and
accurate identification of tuberculosis, especially in instances involving children and in cases that
have spread beyond the lungs. With a sensitivity of 131CFU/ml, the CBNAAT may be performed
even on paucibacillary material. The CBNAAT not only identifies rifampicin resistance rapidly, but
it also does so simultaneously. It is currently the standard method of initial analysis for both HIV-
TB coinfection and extrapulmonary tuberculosis. Upcoming improvements to CBNAAT will allow
for the development of near-patient diagnostic technologies that can detect TB at a reasonable cost
[16, 17].

Our research seeks to better understand how cartridge-based PCR assays compare to more
traditional approaches to diagnosing paediatric TB so that treatment can begin sooner and more
effectively. The goal is to address diagnostic gaps and problems in children with TB.

MATERIALS AND METHODS

Between February 2022 and November 2022, the Department of Microbiology at the
Maheshwara Medical College and Hospital, Patancheru Telangana, India, conducted a prospective
study. A total of one hundred people were included as part of this study's sample.

The Maheshwara Medical College and Hospital Ethics Committee gave their permission for the
study to proceed. The study was approved by the administration of each hospital division involved.
The author interviewed each and every one of the kids that participated. At the time of the interview,
patients filled out a standard proforma and gave their informed consent to participate in the study.
SPSS 16.0 was used to analyse the data. Chi-square tests were applied to categorical data to
determine statistical significance.

Inclusion Criteria

1. Children under the age of 18 who have had a persistent cough or fever for more than two weeks.
2. Children under the age of 18 who have lost their appetite or experienced an unexplained weight
loss or gain during the last three months.
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3. Little children who have previously come into touch with a TB case that is contagious.

4. Minors with severe superficial lymphadenopathy under the age of 18.

5. Children under the age of 18 who have significant respiratory distress and unusual X-ray
shadows.

6. Little children exhibiting signs of failure to flourish.

Exclusion Criteria

1. Those older than 18 with TB symptoms.

2. Patients under the age of 18 who have TB and are receiving anti-tubercular medication.

3. Patients under the age of 18 who are failure, default, and recurrence cases.

At least four hours passed without the kid being fed. The first thing parents are told to do when their
child gets up in the morning is to have them lie down on their backs. Sterile gloves were donned,
and the child's distance from their nose to their stomach was measured before a nasogastric tube was
slowly put through their nose and into their stomach. All of the stomach's contents are sucked out
using a syringe. If no fluid was drawn from the stomach, then the tube was confirmed to be in the
stomach, 5-10 ml of normal saline was put into it, and the same amount was drawn out and placed in
a sterile wide mouth container. Sodium bicarbonate of the same volume was added to it. The next
day, the exact same thing happened.

RESULTS

N=100 kids with TB-related suspicions who visited the paediatric OPD were enrolled. Children who
had expressed concerns were asked for and given permission to have a sample taken by their parents
or legal guardians. Gastric aspirates, broncho-alveolar lavage, induced sputum, sputum, tracheal
aspirate, ascitic fluid, lymph node aspirates, pleural fluid, and a synovial biopsy were all included in
the collection of specimens. There was complete processing and analysis of all samples.

Table 1: Age breakdown of the study population

Total no. of
Sr. No. Age in years Patients=100 positives
N=6
1. lto5 52 2
2. 6to 10 38 2
3. 111018 10 2

One hundred samples were taken from kids under the age of five, and three of them tested positive
for TB. Only one of the youngsters aged 6-10 was positive. There were around n=6 teenagers
sampled, and one of them tested positive for TB.

Table 2: Study distribution by gender Population

Total Patients Total no. of positives
Gender n=100 N=6
Male 60 4
Female 40 2

We observed that there was a 1.30:1 ratio of boys to girls among the kids who took part in our
study. Two out of about samples taken from male children tested positive for TB, while three out of
approximately samples taken from female children tested positive. A Chi-square test performed on
data broken down by gender indicated no statistically significant difference in the prevalence of
detection between boys and girls.
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Table 3: Methods for Classifying Specimens

Sr. No. Specimen Total Patients n=100

L. Gastric aspirate 50
2. Broncho alveolar lavage 2

3. Induced Sputum 5
4. Sputum 5
5. Tracheal aspirate 5
6. Ascitic fluid 6
7. Lymph Node aspirate 4
8. Pleural fluid 3
9. Synovial biopsy 2

The majority (n=100) of the samples were taken from the lungs. Most of them came from people
aspirating their stomachs. 7.9% of all samples come from outside the lungs.

Table 4: Prevalence of contact among kids who could have TB

H/O Contact TB Positive TB Negative
Present (2) 2 0

Absent (100) 3 90
Total (100) 5 90

Two of the children who tested positive for TB had a history of contact with someone who had the

disease, whereas three of the children who tested negative for tuberculosis did not.

Table 5: Mantoux test results for children suspected of having tuberculosis

Mantoux test TB Positive IB Negative
Positive (8) 4 4

Negative (95) | 95
Total (100) 5 100

Eighty percent of TB-positive individuals and just 4.5% of TB-negative cases had positive results on

the Mantoux test.

Table 6: The two most common types of staining, acid fast and fluorescent, are compared and contrasted

KINYOUN
ZN Acid faststaining Acid faststaining Fluorescentstaining
M.tb Positive 1 1 2
M.tb Negative 99 99 100

The fluorescent staining identified twice as many instances as the acid fast staining, which was only
able to identify one.

DISCUSSION

The incidence at which TB was found in children in our research was 4.3%. In the last five years,
the number of cases reported of paediatric tuberculosis has risen from six percent to ten percent over
the world. When compared with our research, the detection rates in countries like Zimbabwe,
Uganda, South Africa, and Kenya were all quite comparable. Other nations, including Ethiopia,
Afghanistan, and the Democratic Republic of the Congo, have higher detection rates. Compared to
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other countries, Brazil, Thailand, Vietnam, Indonesia, Russia, China, Burma, and Bangladesh all
had lower detection rates [18, 19].

The claims that poorer nations have a lower rate of notification are untrue. This is because not all
instances are reported, therefore the true cost is likely substantially greater. Infants, toddlers, and
young children are more vulnerable to contracting tuberculosis because of close proximity to an
infected family member or close friend. There is a paucity of accurate information on the incidence
of TB in children because of low clinical suspicion and a lack of adequate point-of-care tools for the
diagnosis [20, 21].

In the case of paediatric TB, age is a critical aspect since it impacts the likelihood of the infection
progressing to full-blown illness. When one's age lowers, so does the danger. The likelihood of
infection is greatest in newborns and drops to 20%-30% in toddlers and young school-aged children.
The risk is 5% for preschoolers and 2% for kids in elementary school. The risk rises to 5% once
again in early adolescence [22].

According to our study's age-based analysis, the prevalence of TB was highest in children younger
than 5 years old, and decreased in those younger than 15 years old. The United States of America
also recorded quite high rates, with 41% of cases occurring between the ages of 5 and 15, and 59%
occurring in children younger than 5 years old [23].

Nevertheless, there was a discrepancy between our study and a report from Europe, where the
percentage of TB cases in children younger than 5 years old was 40% and in children younger than
15 years old it was 60%. In our study, we found no evidence of a gender difference in the
identification of TB in children less than 5 or older than 15 years of age. Several investigations from
different regions of the world showed consistent results. Detection rates vary with age because to
hormonal changes throughout puberty and other reasons unique to men. Research shows that men
have a greater rate of detection than women do [24].

Our research found that pulmonary TB accounted for 80% of cases and extrapulmonary tuberculosis
accounted for 20%. These results are consistent with those of previously published research from
the United States that found 75% of TB cases in the lungs and 25% in other organs among children
and young adults under the age of fifteen. Researchers in the Middle East have found no difference
in the detection rates between pulmonary and extra pulmonary TB [25].

Among the children in our research, pulmonary TB was the most common type in those less than
five years old, whereas the percentage of pulmonary and extra pulmonary cases was similar among
those older than five years old. To our knowledge, there is no correlation between the age
distribution of a paediatric population and the ratio of pulmonary to extrapulmonary TB. Even in
Turkey, researchers found no age-related differences in the prevalence of tuberculosis they were
able to identify in their sample of young people [26].

As the immune system of teenagers is more resistive to tubercle bacilli, the extra pulmonary illness
of TB is most prevalent in this age group. Children are more likely to develop extra-pulmonary TB
as they become older because of the disease's tendency to reactivate and spread after first targeting
the lungs. According to the results of these investigations, the pulmonary and extra pulmonary
percentages in children less than five were 76% and 24%, respectively, but these figures dropped to
66% and 34% in children older than five [27].

Forty percent of the positive cases in our investigation had a previous exposure to an infected
individual. Most kids get sick through interacting with infected adults, so knowing their history of
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exposure is crucial. Among children less than five years old who were diagnosed with active TB,
around 30% had previously been into touch with an infected case in their community, according to
studies conducted in Pune and Chennai. With this information, healthcare providers can reduce the
spread of disease among children and implement preventative measures. This means that a child's
risk of contracting TB is precisely proportional to the number of people he or she has been into
touch with in the past [28].

The Mantoux test is still one of the initial diagnostic steps taken in underdeveloped nations when
paediatric TB is suspected. Although it can be used as a secondary piece of evidence in the
diagnosis of paediatric TB, its applicability is restricted due to the fact that it may be negative in
10%-25% of instances where tuberculosis is actively present. Eighty percent of the tuberculosis-
positive patients in our research tested positive on the Mantoux. Mantoux positive in various kinds
of paediatric TB was found at 34.7% in a research conducted at the Institute of Child Health in
Chennai, making this a very high number. Just two of the children who tested positive for
tuberculosis in our research had a positive Mantoux result, most likely because of immuno
suppression. Moreover, in several Mantoux-positive kids, we could not identify an infectious
epicentre. Possible explanation: a bogus good reaction to the BCG vaccine [27, 28].

We obtained a detection rate of 1 for rifampicin-resistant M. tuberculosis among a total of 115
youngsters. According to one study conducted in Africa, 6.7% of TB-affected youngsters are
resistant to treatment. The resistance rate in our study143 was comparable to the rates reported by
other research, which ranged from 0.6% to 2.3% in paediatric TB. Because most children become
infected through close contact with an infected adult, it is important to note the considerable
disparity in the rates of resistance between adults and children. Possible causes include a lack of
awareness of the condition and a consequent lack of reports of paediatric cases, as well as a lack of
access to children's samples [29-30]. The study's low positive rate is an issue because of the small
sample size. Results may improve if the study is expanded to include more participants or is carried
out as a multi-centric study.

CONCLUSION

This study was conducted to identify the most effective diagnostic strategies for identifying
paediatric TB. CBNAAT has an advantage over other procedures since it could identify more
instances of paediatric TB that would have been overlooked by more traditional methods. Of the
confirmed cases, 0.9% were found to have TB strains resistant to rifampicin. A quick approach that
can identify both M.TB and rifampicin resistance at the same time is necessary because of the rising
trend of drug-resistant tuberculosis in youngsters. As a result, CBNAAT is the gold standard for
diagnosing TB in children. If TB is detected and treated early enough, it can be stopped from
spreading across a community, greatly reducing the number of child deaths from the disease.

REFERENCES

1. World Health Organization, editor. Global tuberculosis report 2017. World Health
Organization; 2017.

2. Marais BJ, Hesseling AC, Gie RP, Schaaf HS, Beyers N. The burden of childhood tuberculosis
and the accuracy of community- based surveillance data. Int. J. Tuberc. Lung Dis. 2006;10(3) :
259-63.

3. Kabra SK, Lodha R, Seth V. Some current concepts on childhood tuberculosis. Indian J Med
Res. 2004;120(4) : 387-97.

4. B. J. Marais and M. Pai, “Recent advances in the diagnosis of childhood tuberculosis,”
Archives of Disease in Childhood, vol.92, no. 5, pp. 446-452, 2007.

5. S. H. Montenegro, R. H. Gilman, P. Sheen et al., “Improved detection of Mycobacterium
tuberculosis in Peruvian children by use of a heminested 1S6110 polymerase chain reaction
assay.” Clin Infect Dis.2003; 36(1):16—23.

Vol1.30 No. 02 (2023) JPTCP (1001-1008) Page | 1006


https://jptcp.com/index.php/jptcp/issue/view/79

Comparision Of Pcr Catridge Based With Routine Procedure For Diagnosis Of Paediatric Tuberculosis & Human
Immuno Deficiency Virus

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Bennett JE, Dolin R, Blaser MJ. Mandell, Douglas and Bennett’s Infectious Disease Essentials
E-Book. Elsevier Health Sciences; 2016 Feb 25.

Idigoras P, Perez-Trallero E, Alcorta M, Gutierrez C, Munoz- Baroja |. Rapid detection of
tuberculous and nontuberculous mycobacteria by microscopic observation of growth on
Middlebrook 7H11 agar. Eur J Clin Microbiol Infect Dis. 1995; 14 : 6-10.

Ninan SA. Comparative study of different methods of identification of Mycobacterium
tuberculosis in gastric aspirate of children suffering from pulmonary tuberculosis. MD thesis.
All India Institute of Medical Sciences, New Delhi; 1997.

Seagar AL, Neish B, Laurenson IF. Comparison of two in-house real-time PCR assays with
MTB Q-PCR Alert and GenoType MTBDRplus for the rapid detection of mycobacteria in
clinical specimens. J Med Microbiol. 2012 Oct 1;61(10):1459-64.

Zignol M, Sismanidis C, Falzon D, Glaziou P, Dara M, Floyd K. Multidrug-resistant
tuberculosis in children: evidence from global surveillance. Eur Respir J. 2013 Sep 1;42(3):701-
7.

Kapur, V., Whittam, T. S., & Musser, J. M. Is Mycobacterium tuberculosis 15,000 years old? J
Infect Dis.1994;170(5):1348-49.

Seibert, F. B. "The isolation and properties of the purified protein derivative of tuberculin.” Am
Rev Tuberc. 1934;30(Suppl):713-20.

Iseman, M. "Tuberculosis therapy: past, present and future."Eur Respir J. 2002 ; 20 (36 suppl):
87-94.

E. A. Khan and J. R. Starke, “Diagnosis of tuberculosis in children: increased need for better
methods,” Emerg Infect Dis, vol. 1, No. 4, pp. 115-123, 1995.

S. M. Graham, R. P. Gie, H. S. Schaaf, J. B. S. Coulter, M.A. Espinal, and N. Beyers,
“Childhood tuberculosis: clinical research needs,” Int J Tuberc Lung. Dis, vol. 8, no. 5, pp.
648-657, 2004.

Lotfian F, Bolursaz MR, Tabarsi P, Velayati A. Comparison Between Pulmonary and
Extrapulmonary Tuberculosis in Adolescents. Arch Pediatric Infect Dis. 2017; 5(3):e57253.
Devrim I, Aktiirk H, Bayram N, Apa H, Tulumoglu S, Devrim F, Erdem T, Gulfidan G, Ayhan
Y, Tamsel I, Can D. Differences between pediatric extra-pulmonary and pulmonary
tuberculosis: a warning sign for the future. Mediterr J Hematol Infect Dis 2014; 6; Open Journal
System.

De D, Kinikar A, Adhav PS, Kamble S, Sahoo P, Koli H, Kanade S, Mave V, Suryavanshi N,
Gupte N, Gupta A. Source case investigation for children with TB disease in Pune, India.
Tuberculosis research and treatment. 2014; 27:182836

Vijayasekaran D, Kumar RA, Gowrishankar NC, Nedunchelian K, Sethuraman S. Mantoux and
contact positivity in tuberculosis. Indian J Pediatr. 2006;73(11):989-93.

Osborne CM. The challenge of diagnosing childhood tuberculosis in a developing country.
Arch Dis Childhood. 1995;72(4):369.

Annam V, Kulkarni MH, Puranik RB. Comparison of the modified fluorescent method and
conventional Ziehl-Neelsen method in the detection of acid fast bacilli in lymph node aspirates.
Cyto journal. 2009; 6: 13

Hooja S, Pal N, Malhotra B, Goyal S, Kumar V, Vyas, L. Comparison of Ziehl-Neelsen &
Auramine O staining methods on direct and concentrated smears in clinical specimens. Indian J
Tuberc.2011; 58: 72-6.

Zaib-Un-Nisa, Javed H, Zafar A, Qayyum A, Rehman A, Ejaz H. Comparison of fluorescence
microscopy and Ziehl-Neelsen technique in diagnosis of tuberculosis in paediatric patients. J
Pak Med Assoc.2015;65(8):879-81.

Steingart KR, Henry M, Ng V, Hopewell PC, Ramsay A, Cunningham J, Urbanczik R, Perkins
M, Aziz MA, Pai M. Fluorescence versus conventional sputum smear microscopy for
tuberculosis: a systematic review. The Lancet infectious diseases. 2006 Sep 30;6(9):570-81.

Vol1.30 No. 02 (2023) JPTCP (1001-1008) Page | 1007


https://jptcp.com/index.php/jptcp/issue/view/79

Comparision Of Pcr Catridge Based With Routine Procedure For Diagnosis Of Paediatric Tuberculosis & Human
Immuno Deficiency Virus

25.

26.

27.

28.

29.

30.

Laifangbam S, Singh HL, Singh NB, Devi KM, Singh NT. A comparative study of fluorescent
microscopy with Ziehl-Neelsen staining and culture for the diagnosis of pulmonary
tuberculosis. Kathmandu University Medical Journal. 2009;7(3):226-30.

Agrawal M, Bajaj A, Bhatia V, Dutt S. Comparative study of GeneXpert with ZN stain and
culture in samples of suspected pulmonary tuberculosis.J Clin Diagn Res. 2016;10(5): DCO09.

S. Iram, Hussain S. ZeenatA, N.W. Yusuf, M. Aslam, Rapid diagnosis of tuberculosis using
Xpert MTB/RIF assay-report from a developing country, Pak. J. Med. Sci. 31 (1) (2015) 105-
10.

Bajrami R, Mulligi G, Kurti A, Lila G, Raka L. Comparison of GeneXpert MTB/RIF and
conventional methods for the diagnosis of tuberculosis in Kosovo. J Infect Dev Ctries.
2016;10(04) : 418

Fairlie L, Beylis NC, Reubenson G, Moore DP, Madhi SA. High prevalence of childhood multi-
drug resistant tuberculosis in Johannesburg, South Africa: a cross sectional study. BMC Infect
Dis. 2011;11(1):28.

Kassa-Kelembho E, Bobossi-Serengbe G, Takeng EC, Nambea- Koisse TB, Yapou F, Talarmin
A: Surveillance of drug-resistant childhood tuberculosis in Bangui, Central African Republic.
Int Tuberc Lung Dis. 2004, 8 (5): 574-8.

Vol1.30 No. 02 (2023) JPTCP (1001-1008) Page | 1008


https://jptcp.com/index.php/jptcp/issue/view/79

