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ABSTRACT

Tuberculosis (TB) remains a major global health threat, ranking as the seventh leading cause of death. While pulmonary TB has seen some control,
Extrapulmonary tuberculosis (EPTB), which affects organs outside the lungs, presents significant diagnostic and management challenges,
especially in resource-limited regions. This study focuses on the prevalence, diagnostic methods, and epidemiology of EPTB at a tertiary care
medical college in Eastern India. Conducted from January 2023 to June 2024, the study included consecutive EPTB samples such as pleural fluid,
lymph node aspirates, biopsy tissues, urine, and semen. Samples were processed using Zichl-Neelsen (ZN) and fluorescent staining, with
Cartridge-Based Nucleic Acid Amplification Test (CBNAAT) used for Mycobacterium tuberculosis detection. Of the 528 samples analyzed,
58.14% were male, and the majority (25.37%) were in the 16-29 age group. Lymph nodes (27.46%) and pus aspirates (24.24%) were the most
common sites of infection. Smear microscopy and fluorescent staining revealed a 5.68% positivity rate, while CBNAAT showed a higher 10.41%
positivity, with 53% of smear-negative samples testing positive. One case of multidrug-resistant (MDR) EPTB was identified. The study
underscores the diagnostic challenges posed by the paucibacillary nature of EPTB and the limitations of current techniques, particularly in under-
resourced settings. The findings highlight the need for improved diagnostic protocols, including the establishment of culture and drug
susceptibility testing (CDST) facilities, better sample referral practices, and more comprehensive training for healthcare workers. Early and
accurate diagnosis, along with timely treatment, are critical for reducing the burden of EPTB and preventing drug resistance in high-burden areas
like West Bengal.
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INTRODUCTION

As the seventh most common cause of death globally, tuberculosis
(TB) continues to be a major public health concern.10.6 million
tuberculosis incident cases were recorded worldwide in 2022, with
India accounting for 28% of all notified cases. 1.4 million HIV-
negative and 1,87,000 HIV-positive people die each year from
tuberculosis (1).

An Extra-pulmonary tuberculosis (TB) refers to tuberculosis infection
that occurs outside the lungs, affecting other organs and tissues in the
body. Although pulmonary disease is the most prevalent manifestation
of tuberculosis, extrapulmonary disease is not uncommon.
Extrapulmonary tuberculosis (EPTB) accounted for 16% of the 7.5
million recorded cases of tuberculosis worldwide, and 19% of cases in
SouthEast Asia, according to The global TB Report 2023 (2).Globally
EPTB accounts for 15-20 per cent of all TB in HIV-negative patients
and 40-50 per cent of in HIV-positive new cases. In India, between 15-
20% of tuberculosis cases are caused by EPTB (3) with most prevalent
types are lymph node (35%) followed by pleural (20%) , bone (10%)
genitourinary (9%) and remaining 26% are made up from other sites
(4). According to the NTEP NSP 2017-2025, one of the essential
foundations for attaining TB eradication is early TB identification (5).
On the other hand, the diagnosis of EPTB is still difficult because of its
atypical presentation, difficulty in clinical samples collection from
inaccessible areas, paucibacillary nature of sample which lowers the
sensitivity of diagnostic procedures. Therefore difficulty in diagnosis,
difficulty in treatment response monitoring , reduced drug efficacy due
to poor penetration into tissues, , unclear duration of treatment are
some of the factors which make EPTB management challenging and
ineffective which may result in the development of drug resistance
even in cases of extra pulmonary tuberculosis (6). To the best of our
knowledge, there is little or no information available regarding the
prevalence of extra pulmonary tuberculosis in eastern India. Hence the
purpose of this study is to ascertain the pattern of EPTB in terms of
dominance and epidemiology of Mycobacterium tuberculosis
complex among the patient who were receiving care at our tertiary care
medical college in Eastern India.

METHODS:
A descriptive record based study was undertaken in the TB laboratory,

Department of Microbiology, All India Institute of Medical Sciences,
Kalyani. Consecutive, Non-duplicate Extra pulmonary samples e.g.
(Pleural fluid, Lymph node Aspirate, Biopsy tissue, Urine, semen,
Aspirate from TB spine, etc.) were included from January 2023 to June
2024. All suspected EPTB samples were processed by Smear
Microscopy using Zeihl nelson and Fluoroscent staining. Fluorescent
staining for AFB in EPTB samples involves staining with auramine-
rhodamine dye, followed by examination under a fluorescence
microscope for bright yellow-green bacilli indicative of
Mycobacterium tuberculosis. Cartridge Based Nucleic Acid
Amplification Test was performed on all the samples received for the
detection of M tuberculosis detection as per manufacturer instruction.
Genexpert manufactured by Cepheid was used for CBNAAT. Patient
and sample details including demographic data, clinical features, type
of samples, quality of samples, Smear microscopy result and
CBNAAT findings were recorded in Excel sheet TB Laboratory. No
patients of EPTB who are <15 years of age were included. The total
number of Extra-pulmonary samples received in the studied duration
along with demographic details were analysed. Analysis of the
samples were done by using Microsoft excel.

RESULTS:

A total 528 extra pulmonary samples were received during the study
period (Jan 2023 to June 2024). ZN staining and fluorescent staining
using auramine was done. CBNAAT using Gene-Xpert was performed
on the EPTB samples. Among suspected EPTB cases male were more
in number (58.14%) as compared to females 41.86%. (Fig 1). Detailed
analysis of age group interval showed most of the patients are in age
group 16-29 years ie 25.37% (134/528). Most of the EPTB samples
were lymph node aspirates 27.46% (145/528) followed by pus 24.24%
(128/528), which is depicted in (Fig 2). Microscopy positivity for acid
fast bacilli by fluorescent microscopy and ZN staining were seen in 30
samples 5.68% (30/528). CBNAAT positivity was 10.41 % (55 /528)
with 53% positivity in smear negative samples.

We have got one MDR EPTB case which is newly detected. 12.31% of
EPTB samples were only tested by Microscopy, samples were not
received for CBNAAT shown in Table 1.

Table 1 : Microscopy and CBNAAT reports of the samples
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Table no. 1 : Result Analysis by Smear microscopy and CBNAAT
Smear positive and Gene Xpert (NAAT) 26 (26/528=4.9%)
Positive

Smear Negative and Gene Xpert (NAAT) 29(29/528=5.4%)
Positive

Smear positive and Gene Xpert (NAAT) 4

Negative

Smear Negative and GeneXpert (NAAT) not  |65(65/528=
Available 12.31%)
DISCUSSION:

One of the first illnesses that humans have ever encountered is
tuberculosis. Extrapulmonary tuberculosis incidence has not changed,
despite a downward trend in pulmonary tuberculosis incidence. This is
mostly because the clinical picture of extrapulmonary tuberculosis
varies and the disease can present with cryptic, inaccessible locations
that make identification challenging (7).

The diagnosis of EPTB frequently rests on the physician's strong
clinical suspicion. However NTEP emphasized to diagnose EPTB by
using technologies like microscopy, CBNAAT, cultures & Line probe
assay (6).The non-clinical manifestation and lacuna in research used to
limited opinions for non-invasive testing in cases of EPTB. The delay
in diagnosis often leads to intensification of the health issue and
inefficiency in the delivery of treatment services. (8).

An analysis of data regarding the type of EPTB cases attending in our
medical college and utility of available techniques were done. Though
there are scarcity of local EPTB data 58.14% of the 528 participants in
this study were male and the majority of the patients were in 16-30 yrs
of age range. It was comparable to what was found in research by
Yadhav DK and Veena M (21-30 years) (9) and Chakravorty et al.
(20-39 years) (10). According to NTEP data, 62% of registered TB
cases in India are male, indicating that TB is more common among
men (5) and showed15- 20% of EPTB infections in India. In our study
528 individuals were assessed, 55 (10.6%) had diagnose to have EPTB
checked by CBNAAT. These results are in line with research carried
outin different regions of India, such as Tamil Nadu and Varanasi, with
positive rates of 11.6% and 11.6% respectively (11,12). On the other
hand, a study carried out in Lucknow, North India, by Gaur PS et al.
revealed a greater prevalence rate of 45.6% (13). These discrepancies
may be caused by various epidemiological trends challenges in
diagnosing EPTB and limited access to sufficient diagnostic resources
(14). Being a new medical college we are diagnosing EPTB by
CBNAAT & microscopy with future prospective of Culture & drug
susceptibility testing (CDST) lab. Hence our data may not reflect the
actual burden of EPTB from this region but definitely demonstrated the
existence of EPTB cases.

Numerous studies have revealed that a wide range of host
characteristics, including geographic location and population
groupings, may affect the number and location of lesion in EPTB
cases. The most frequent location of EPTB in our investigation was
found to be lymph nodes (27.41%), which was followed by pus
aspirates (24.24%). These findings are consistent with research from
India and other developing nations, where lymph node tuberculosis
remains the most prevalent kind of extrapulmonary tuberculosis (15).
African Americans, Asians, and Hispanic individuals appear to have a
higher propensity to develop mycobacterial lymphadenitis, according
toreports (3).

The diagnostic methods employed in this investigation to identify
EPTB included CBNAAT and Ziehl Neelsen staining (8). ZN staining
was used to first check each specimen for the presence of acid-fast
bacilli. Smear microscopy is a quick, easy, and inexpensive way to find
acid-fast bacilli in tissues and smears, but because the disease is
paucibacillary, it has limited diagnostic utility in extrapulmonary
specimens (16). In this study, the overall smear positive rate for direct
smears was 5.6% using both staining techniques. S. Chakravorty et al.
in 2005 tested 3.9% positive smears (10). Though there are various
shortcoming regarding sample acceptance in CBNAAT but for EPTB
sample testing we have found positivity by 10.41%. Concurrence was
found to be 4.9% among smear and CBNAAT. Advanced methodology
including Solid culture, liquid culture with LPA establishment is the
need of the hour to increase the detection of EPTB cases which is
possible by the establishment of culture and drug sensitivity testing
laboratory (CDST laboratory) in our set up. For the diagnosis of EPTB
ideal sample need to be tested by proper methodology hence sample

referral for the suitable test is the prerequisite. It was found that
CBNAAT was not done in 12.31% of cases mainly due to lack in
proper education/training/information to health care workers
regarding EPTB sample referral, Proper sample collection, timely
supply of CBNAAT kits by NTEP which need to be evaluated.

CONCLUSIONS:

The incidence of EPTB has increased, increasing in overall burden of
TB in developing countries such as India. Extra pulmonary
tuberculosis (EPTB) is often a diagnostic and therapeutic challenge
considering the atypical clinical presentation and difficulties in
diagnosis therefore, timely accurate diagnosis and initiation of
appropriate treatment are crucial. West Bengal may be a hotspot for
EPTB considering the large population and very less number of work
is done for extra pulmonary TB diagnosis. Though the positivity
among EPTB may not represent the actual load of EPTB cases but
considering the paucibacillary nature of the samples surely we need to
develop an ideal protocol for early detection of EPTB. Along with this
the hospital staff must be trained enough to deal with extra pulmonary
sample referral and a regular surveillance for EPTB is must.
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