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ABSTRACT

Background- By the year 2031, an anƟcipated 194 million
Indian populaƟon will be aged 60 years or above. They are
more prone to various infecƟons due to lowered immunity
and Tuberculosis (TB) is one of them. The use of various
diagnosƟc methods for TB needs to be invesƟgated in the
geriatric populaƟon. Material and methods: A cross-
secƟonal studywas conducted from1st January 2022 to 31st

December 2022. All TB paƟents of 60 years and above were
enrolled. Their sputum samples were subjected to CBNAAT
and posiƟve samples were tested by LPA for detecƟon of
isoniazid resistance and resistance to second-line drugs.
Results: In our study, most posiƟve cases were from the age
group of 60-65 years (50.82%). Infected males were 65.57%
and femaleswere 34.43%. M. CBNAAT detected tuberculosis
in 18.43%. 90.16% were rifampicin sensiƟve, and resistant
were 8.20%. By LPA, isoniazid monoresistant was seen in
4.92%, rifampicin monoresistant in 1.64%. Conclusion : As
per our study, geriatric paƟents in the age group of 60-65
years were mainly posiƟve for tuberculosis. This age group
though immunocompromised but sƟll acƟve can spread the
infecƟon in the community. So, this age group should be
closely observed in the mission of NTEP.
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INTRODUCTION

Tuberculosis (TB) is a major health problem in India and
it is esƟmated that in 2016, there were 10.4 million new
cases of TB worldwide and among them, 2.8 million cases
were from India. [1] This makes India carry one-fourth of the
burden of tuberculosis cases. TB which is mainly presumed
to be a disease of the young populaƟon, is increasing to an

extent in the elderly age group. [2–4] The Geriatric age group
is suscepƟble to many opportunisƟc infecƟons because of
their low immunity and tuberculosis is one of them. With
increasing age, there is a decrease in T lymphocytes, an
increase in proliferaƟve responses and synthesis of gamma
interferon. [5, 6] MulƟ-drug resistant Tuberculosis (MDR-TB)
is a public health crisis and a major threat to health
security. According toWHO, 484000 new cases of resistance
to rifampicin (RIF) were seen which accounts for 78% of
MDR-TB cases. [7] Though Lowenstein Jensen (LJ) culture is
the gold standard, it takes a longer Ɵme for growth and
delays the treatment. Microscopic examinaƟon by Ziehl-
Neelsen (ZN) staining is less sensiƟve though it’s cheap
and has high specificity. [8] WHO recommended CBNAAT in
December 2010 for laboratory diagnosis of tuberculosis,
it employs five disƟnct molecular beacons each labelled
with differently coloured fluorophore and responds to the
specific nucleic acid sequence within the rpoB gene of
Mycobacterium tuberculosis (M. Tuberculosis). It takes
around two hours and hence helps in rapid and early
treatment of paƟents, and this also limits the spread of
disease in the community. However, resistance to isoniazid
is not confirmed by CBNAAT. Also, the status of resistance to
second-line drugs cannot be known by CBNAAT. Line Probe
Assay, which is a qualitaƟve test, can be used to confirm
isoniazid resistance and resistance to second-line drugs. Our
Aims of study are to study the occurrence of tuberculosis,
the detecƟon of rifampicin resistance by CBNAAT and the
isoniazid resistance and resistance to second-line drugs by
Line probe assay in CBNAAT-posiƟve paƟents.

MATERIAL AND METHODS

A cross-secƟonal study was conducted at the NaƟonal
Tuberculosis EliminaƟon Programme (NTEP) centre, Byra-
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mjee Jeejeebhoy (BJ) Government Medical College, Pune,
Maharashtra from 1st January 2022 to 31st December 2022.
All suspected TB paƟents (Pulmonary and Extrapulmonary)
aged 60 years and above based on clinical features were
enrolled in the study. CBNAAT and LPA invesƟgaƟons were
done as per NTEP guidelines aŌer obtaining informed con-
sent from paƟents.

Procedure:

An early morning deeply expectorated sample was col-
lected from all clinically suspected cases of Tuberculosis who
were more than 60 years of age in a sterile wide-mouth con-
tainer., Extrapulmonary samples were collected depending
on the site. The samples were subjected to tesƟng with
the GeneXpert MTB/RIF system manufactured by Cepheid,
France, for detecƟon of M. tuberculosis and rifampicin resis-
tance. It is a cartridge-based nucleic acid amplificaƟon
techniquewhich includes semi-quanƟtaƟve nested real-Ɵme
PCR. MutaƟons in the rpoB gene are for the detecƟon of
rifampicin resistance. As per the manufacturer’s guidelines,
two millilitres of sample reagent are added to one millilitre
of each fresh sample directly in the collecƟon container. The
lid was placed on the container, and it was shaken vigor-
ously 10-20 Ɵmes. It was then incubated at room temper-
ature. AŌer 10 minutes of incubaƟon, again the container
was shaken vigorously 10-20 Ɵmes. This was followed by
incubaƟon for fiveminutes. The samplemust be fluid before
being processed with no more clumps of sputum. If it is sƟll
viscous, the sample is kept for 5-10 minutes more before
processing it in the cartridge. At least two millilitres of pro-
cessed samples were taken with a plasƟc transfer pipeƩe
from the collecƟon container to a single-use disposable, self-
contained GeneXpert cartridge. Then it was subjected to
GeneXpert MTB/RIF to create a test. AŌer scanning the car-
tridge barcode, loading was done on the blinking module.
The results were visualized on an aƩached computer and
interpreted using soŌware. CBNAAT was repeated on the
second sample if it has shown indeterminate suscepƟbility
to rifampicin. Samples which were posiƟve by CBNAAT for
M. tuberculosis were sent for line probe assay.

RESULTS

PaƟent Demographics and Sample Types: The study
enrolled 331 paƟents suspected of having tuberculosis. The
majority of paƟentsweremale (64.05%) and belonged to the
60-65 years age group (49.24%). The oldest parƟcipant was
97 years old. Table 1

A total of 331 samples were collected from these paƟents.
Of these, 253 (76.44%) were sputum samples, while
78 (23.56%) were extrapulmonary samples. Among the
extrapulmonary samples, asciƟc fluid was themost common
sample type, represenƟng 7.85% of all samples.Table 2

CBNAAT PosiƟvity and Bacterial Load: CBNAAT detected
M. tuberculosis in 61 paƟents (18.43%). The bacterial load
varied among the posiƟve samples. Nine samples (14.75%)

AGE
(YEARS)

MALE
No. (%)

FEMALE
No. (%)

TOTAL
No. (%)

60-65 99 (29.91) 64 (19.34) 163 (49.24)

65-70 48 (14.50) 21 (6.34) 69 (20.85)

70-75 34 (10.27) 21 (6.34) 55 (16.61)

75-80 18 (5.44) 05 (1.51) 23 (6.95)

80-85 09 (2.71) 06 (1.81) 15 (4.53)

86-90 02 (0.60) 02 (0.60) 04 (1.21)

90-95 00 (00) 00 (00) 00 (00)

95-100 02 (0.60) 00 (00) 02 (0.60)

Total 212 (64.05) 119
(35.95)

331 (100)

Table 1: Age and gender distribuƟon of suspected cases of
Tuberculosis

had very high bacterial load, 32 (52.46%) had low bacterial
load, 10 (16.39%) had very low bacterial load, and 10
(16.39%) had medium bacterial load.

Type of Sample No. of
Samples
No. (%)

Samples
PosiƟve for M.
tuberculosis by
CBNAAT
(Row wise %)

Pulmonary: Sputum 253 (76.44) 54 (21.34)

Extrapulmonary 78 (23.56) 7 (8.97)

AsciƟc fluid 26 (7.85) 2 (7.69)

CSF 21 (6.34) 1 (4.76)

Pus 13 (3.93) 3 (23.08)

Urine 04 (1.21) 0

Lymph node aspirate 02 (0.60) 0

Biopsy material 07 (2.11) 1 (14.28)

Pericardial fluid 04 (1.21) 0

Drain fluid 01 (0.30) 0

Total
(Pulmonary + Extra

Pulmonary)

331 (100) 61 (18.43)

Table 2: Type of Sample and CBNAAT PosiƟvity in Geriatric
PaƟents for TB

Out of 253 Sputum samples, 54 (21.34%) samples tested
posiƟve for M. tuberculosis by CBNAAT. Extra-pulmonary
samples consƟtuted 23.56% of all samples. Overall, 18.43%
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of all samples tested posiƟve for M. tuberculosis by CBNAAT.

Rifampicin SensiƟvity No. (%)

SensiƟve 55 (90.2)

Resistant 5 (8.2)

Intermediate 1 (1.6)

Table 3: Rifampicin SensiƟvity of M. tuberculosis by
CBNAAT

Drug SuscepƟbility TesƟng: Line probe assay (LPA) was
performed on 44 (72.13%) CBNAAT-posiƟve samples. All
isolates were sensiƟve to second-line drugs. Among the
61 CBNAAT-posiƟve samples, 5 (8.20%) were resistant to
rifampicin, 3 (4.92%) were resistant to isoniazid, and 1
(1.64%) was resistant to both drugs, making it mulƟdrug-
resistant tuberculosis (MDR-TB).

LPA Findings in CBNAAT-PosiƟve PaƟents No.
(% out of

61)

NegaƟve 16
(26.22%)

Rifampicin SensiƟve, Isoniazid SensiƟve 19
(31.15%)

Rifampicin Monoresistant 5 (8.20%)

Rifampicin SensiƟve, Isoniazid Resistant
(High Level)

2 (3.28%)

Rifampicin SensiƟve, Isoniazid Resistant
(Low Level)

1 (1.64%)

Rifampicin Resistant, Isoniazid Resistant 1 (1.64%)

Total 44
(72.13%)

Table 4: Line Probe Assay findings in CBNAAT-posiƟve
paƟents.

Ten samples were subjected to MGIT. Out of them,
4 were contaminated and 6 were negaƟve. We sent
posiƟve samples to IRL Pune. Microscopy is repeated there.
Microscopy negaƟve samples are subjected to MGIT and
posiƟve samples to LPA.

DISCUSSION

Tuberculosis (TB) is a major global health problem, parƟc-
ularly in developing countries like India. While most stud-
ies on TB focus on the adult populaƟon, geriatric paƟents
are parƟcularly vulnerable due to weakened immunity. This
study aimed to invesƟgate the occurrence of TB and drug
sensiƟvity paƩerns in elderly individuals.

Our findings indicate that the age group of 60-65 years
was most suspected of tuberculosis (TB), with males repre-
senƟng 64.05% of suspected cases and females accounƟng
for 35.95%. This distribuƟon is consistent with the study by
Gennaro et al. (2020), wheremales were alsomore clinically
suspected than females, specifically consƟtuƟng 49% of all
suspected cases below the age of 75. [9]

Among confirmed TB cases idenƟfied by CBNAAT in
our study, males comprised 65.57% and females 34.43%.
Notably, 50.82% of confirmed cases belonged to the 60-65
age group. These findings align with the study by Rahman
N et al. (2021), which reported a mean age of 65 years
for confirmed TB paƟents, with males (51%) being more
affected than females. [10]

In the study of Sharma R K et al. 72% of males were
affected and, in the study, conducted by Anantkrishnan R
et al., 76% were in the age group of 60-69 years, 22% were
in 70-79 years and only 2% were in 80-89 years. [11, 12]This
correlateswith our study. Life expectancy in India is 68 years,
hence, the more commonly suspected age group was 60-65
years. Males were more affected in our study as males are
more exposed to outside environments for work purposes.
In developing countries like India, females in rural areas are
sƟll not allowed to work; therefore, their exposure to the
outside environment is much less.

The most commonly received sample was sputum
(76.44%), and amongst extrapulmonary samples, asciƟc
fluid was most commonly received (7.85%) followed by CSF
(6.34%) and pus (3.93%). Urine, lymph node aspirate, biopsy
material, and drain fluid were received in a few cases. In the
study of Rahman N et al, sputum samples were 56.2%, CSF
were 17.1% and pleural fluid was 12.5%. [10] In a study con-
ducted by Kwon et al. which was done on extrapulmonary
samples of geriatric paƟents, lymph node aspirate was most
common followed by skeletal tuberculosis, and pericardial
and miliary tuberculosis were the next. [13]

In our study, Mycobacterium tuberculosis was detected
in 18.43% by CBNAAT. In the study done by Sharma R K
et al. in geriatric paƟents, 19.68% pulmonary and 11.57%
extrapulmonary sampleswere posiƟvewhich correlateswith
our study. [11] In the study conducted by Di Gennaro F et al. [9]

63% were culture posiƟve in geriatric paƟents while in the
study of Hase et al. 60% were posiƟve. [14]Their percentages
are very high compared to our study. The reason could
be lowered immunity, lack of isolaƟon faciliƟes for family
members diagnosed with tuberculosis posiƟves, and lack of
care for elderly paƟents.

In our study, Rifampicin sensiƟvity was 90.16%, 8.20%
were resistant and 1.64% were intermediate. In the study
by Sharma R Ket al., 87.09% were Rifampicin sensiƟve and
12.90% were resistant. This correlates to our study. [11]

Considerably lower resistance was found in our study which
could be due to proper adherence to treatment, regular
follow-ups, and instrucƟons given to posiƟve paƟents to
keep their diet healthy.
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In our study, LPA showed sensiƟvity to second-line drugs
in all the paƟents. Isoniazid monoresistance was found in
three paƟents, Rifampicin monoresistance was found in one
paƟent, and resistance to both first-line drugs in 1 paƟent.
Samples that were negaƟve by LPA and posiƟve by CBNAAT
were 16. So, despite lowered immunity in geriatric paƟents,
a good sensiƟvity paƩern was seen in our study. However,
in another study by Singhal R et al., they found a higher
prevalence of resistance among the geriatric populaƟon
where a total of 1055 Mycobacterium tuberculosis (MTB)
isolates were idenƟfied. [15]Among these, 117 (11.2%) were
diagnosed as rifampicin-resistant (RIF-resistant), including
89 (8.5%) cases of mulƟdrug-resistant tuberculosis (MDR-
TB). AddiƟonally, 84 (8%) isolates showed resistance to
isoniazid (INH).

CONCLUSION

This study showed that geriatric paƟents in the age group
of 60-65 years were mainly posiƟve for tuberculosis. This
age group though immunocompromised but sƟll acƟve can
spread the infecƟon in the community. So, this age group
should be closely observed in the mission of NTEP.

LIMITATIONS

We have done the study only for one year. More studies
are needed to see the overall prevalence of TB in the elderly
populaƟon and the prevalence of resistance to drugs. More
studies need to be done on the detecƟon of sensiƟvity to
second-line drugs.
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