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ABSTRACT 

 
Background: Tuberculosis (TB) is a major public health problem in India. The most common 

presentation of extrapulmonary TB is lymphadenopathy. The clinical parameters for the diagnosis of 

EPTB are neither specific nor does their absence exclude tuberculosis involvement. Recently WHO 

recommended Gene Xpert to be used as one of the initial diagnostic test in patients suspected to have 

extrapulmonary TB. The Gene Xpert test is a cartridge-based nucleic acid amplification assay which 

diagnoses TB by detecting the presence of causative bacteria, as well as Rifampicin resistant strains of 

TB. 

 

Objective: Statistical evaluation of Auramine-Rhodamine (AR) stain and Gene Xpert (Nucleic acid 

amplification test) utility in the detection of Mycobacterial tuberculosis (including Rifampicin 

resistance), in FNAC procedure for clinically suspected EPTB. 

Methods: All clinically suspected cases of extrapulmonary TB, referred for FNAC procedure at 

Department of Pathology, Shri B.M.Patil Medical College, Hospital and Research Center, BLDE 

(Deemed to be University), Vijayapura was included in the present study. Routinely stained FNAC 

smears with Giemsa, PAP and H&E stain were examined. Special methods like Ziehl-Neelsen (ZN) 

stained and Auramine Rhodamine (AR)  stained smears were examined for acid-fast bacilli(AFB). 

Aspirated material remaining in the needle hub/syringe was rinsed with phosphate buffer and 

subjected for Gene Xpert test. Procedure for sampling for AR stain and Gene Xpert test have been 

elaborated. 

Results: In the present study of 108 cases, the mean age was 30.6years. Overall ZN stain positivity 

was in 18.5%, AR stain showed 31.4% positivity and Gene Xpert test showed positivity of 56.4%. On 

combining AR stain and Gene Xpert assay, additional 31.4% cases of TB were picked up. 25% of 

additional cases which were AR stain negative, were found positive on Gene Xpert. 9.2% of cases did 

not show correlation between cytomorphological features and ZN stain, AR stain and Gene Xpert test.
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Conclusion: From the present study, we conclude that by using the AR stain and Gene Xpert test, we 

can confirm more cases of TB along with Multi-Drug Resistant cases on FNAC procedure and help in 

early initiation of treatment. 

Keywords:- Extrapulmonary TB, Auramine-Rhodamine stain, Gene Xpert assay. 
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INTRODUCTION 

Tuberculosis (TB) is a major public health problem in developing countries like India. 

Globally, TB is one among the top ten leading causes of death accounting for 1.3 million deaths every 

year. India accounts for two-thirds of global tuberculosis burden.1 

Tuberculosis is an infectious disease which is caused by Mycobacterium tuberculosis (MTB) 

bacteria especially, in human beings.2 It is an airborne disease and is seen commonly affecting the 

lungs causing Pulmonary Tuberculosis (PTB). It also affects other sites of the body other than the 

lungs which are called Extra Pulmonary Tuberculosis (EPTB). Most commonly affected organ being 

the lymph nodes.3 

Although, based on history, clinical examination and radiological evidence, diagnosis of 

tuberculosis is difficult. These clinical parameters neither gives definite diagnosis nor their absence 

rules out the infection. The Diagnosis of the disease mainly rests on the demonstration of the 

characteristic granuloma with or without caseous necrosis and demonstration of causative organism 

Mycobacterium tuberculosis.4 In such scenario Fine needle aspiration cytology (FNAC) plays an 

important role in establishing accurate diagnosis.2 FNAC also provides a good non-invasive alternative 

to the excisional biopsy.5 

Conventional Ziehl-Neelsen (ZN) stain used for detecting acid-fast bacilli (AFB) plays an 

important role in the diagnosis and monitoring of the treatment of tuberculosis. But it carries a low 

sensitivity ranging from 20-43%.6,7 Culture test for MTB is a gold standard method but is time-

consuming and requires specialized safety procedures in laboratories. Serological tests posses 

decreased sensitivity and specificity.8 

Fluorescent microscopy (FM) also has a major role in detecting the tubercle bacilli. Since FM 

using Auramine-Rhodamine (AR) stain is less time consuming and cost-effective, this method is 

always considered superior to the ZN stain.2 

One of the latest methods, Gene Xpert MTB/RIF assay (Cartridge based nucleic acid 

amplification assay-CBNAAT) has been recommended by WHO because of its rapidity, sensitivity, 
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specificity and cost-effectiveness. It not only detects the presence of tubercle bacilli but also 

simultaneously identifies the presence of Rifampicin resistant strain.9 The Gene Xpert technique can 

be performed on the sputum specimen, gastric aspirates, urine samples, lymph nodes or abscess 

aspirates and other materials except blood.70 

Hence, in the present study, we aim at assessing the accuracy and rapidity of AR stain and 

Gene Xpert test in diagnosing extrapulmonary tuberculosis during the FNAC procedure. 
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OBJECTIVE OF THE STUDY 

 

Statistical evaluation of Auramine-Rhodamine stain and Gene Xpert (PCR) utility in the 

detection of Mycobacterial tuberculosis (including Multi-drug resistant tuberculosis), in FNAC 

procedure in suspected tuberculosis cases. 
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REVIEW OF LITERATURE 

  

 In ancient times, tuberculosis was otherwise called as King’s evil, Phthisis, Pott’s 

disease, Rajyakshma, Tapedic, etc. Bones of pre-historic man dating back to 8000 BC, it has 

been described as Yakshma. Sushrutha described the disease and said that it was difficult to 

treat. Dating back around 460-377BC of Greek literature, Hippocrates explained scrofula on 

the skin of phthisic pigs.10 

 Tuberculosis was also called as ‘Captain of the ship of death’ in previous eras. 

Fracastonius stated that the disease can be transmitted through the air to humans for which he 

later named it ‘Contagium vivum’. Franciscus Sylvius (1614-1672) first coined the term 

‘Tubercle’, where he noticed tubercles in the lungs of individuals with ‘Phthisis’. Benjamin 

Martin (1720) suggested that it can be an infectious disease.   Laurent Bayle (1774-1816) first 

introduced the term ‘Tuberculosis’. Later Robert Koch on 24th March 1882, identified the 

specific causative agent, Mycobacterium tuberculosis causing tuberculosis. After which, 24th 

March was celebrated as World Tuberculosis Day every year by WHO (World Health 

Organization). 10 

 Tuberculosis of lymph nodes was also called with the historical names ‘Scrofula’ or 

‘The king’s of evil’. August Hirsch stated, “It denotes an inflammation kind of tumor more 

particularly in the neck”.11,12 

 For many years, it was believed that the royal house of France and England had a 

supernatural gift of curing scrofula by touching the affected people. At the end of 19th 

century, it was identified that tuberculosis infection was the cause of scrofula.12,13  

 Initially, Mycobacterium bovis was thought to be causative agent, but thereafter many 

studies and researches stated that M. tuberculosis or atypical mycobacterium especially 

Mycobacterium avium complex as a causative agent.14 

  



5  

Tuberculosis presents as both pulmonary as well as extra-pulmonary form. Extra-

pulmonary tuberculosis (EPTB) accounts for 10-42% of all cases of tuberculosis and in India, 

it accounts for 10-15%.15  

Mycobacterial lymphadenitis is the commonly encountered extra-pulmonary 

presentation of tuberculosis in both immunosuppressed and immunocompetent individuals.16 

 Lymph nodes (LN) are the most common organ to get affected by tuberculosis 

accounting for 58% of all new extra-pulmonary tubercular cases, among which cervical 

lymph node is the most commonly affected site accounting for 75%.3 EPTB is not only seen 

affecting the lymph nodes but also affects other systems of our body such as gastrointestinal 

tract (GIT), skeletal system, genitourinary system and central nervous system.17 

 Amongst the neck nodes, supraclavicular chains of LN’s and posterior cervical LN’s 

are most commonly affected by the disease, followed by pre-auricular and submandibular 

LN’s. But less commonly affected LN’s are axillary and inguinal group of LN’s accounting 

for less than 10% of cases.18 EPTB affecting pleura, LNs, skin, bone and genitourinary 

system is seen in 15% of cases.19 

  

Structure of tubercle bacilli 

 In view of the betterment of diagnostic modalities, it is must to know about the 

structure and pathogenesis of tubercle bacilli. These bacilli are thin, slender, aerobic rods 

which grow in branching or straight chains. They measure up to 0.2-0.6 μm in size. These 

bacilli have a unique, waxy cell wall containing mycolic acid which is responsible for their 

acid-fast nature. Bacilli stains weakly with gram-positive stain.20,21 
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Pathogenesis of tuberculosis22 

 Pathogenesis of tuberculosis is divided into various steps from the entry of pathogen 

to the causing fulminant disease. 

1) Invasion of tubercle bacilli into the body 

Mycobacterium tuberculosis is an obligate aerobic, intracellular organism 

that has an affinity for the lung tissue. Bacilli enter the human body through 

respiratory route. Once it reaches the lungs which is the primary site of infection, 

it spreads to the different organs through lymphatics and hematogenous route. 

The apex of the lungs and regional LN’s are the most favorable sites. Since the 

organism affects different organs, disease manifests with different clinical signs 

with respect to the organ affected.  

2) Journey of bacilli in causing tuberculosis 

i) Tubercle bacilli and macrophage interaction 

With the help of complement receptors (CR1, CR3 and CR4), CD14, 

mannose receptors(MR) and other cell surface receptors the process of 

phagocytosis begins in which the organism is engulfed into macrophage by 

endocytosis in the alveoli of the lung. Mannose receptors binds to glycolipid of 

bacterial cell and complement receptors binds to the opsonized bacteria.19 

ii) Survival of bacilli within the macrophage 

Tubercle bacilli prevent the formation of phagolysosome by inhibiting 

the gathering of the proteins and blocking the calcium signals. Once the fusion is 

inhibited, bacteria will start replicating unchecked within the vesicle.23 

In non-sensitised individuals, during the early stage of the disease, 

bacteria replicates and proliferates within the pulmonary alveolar macrophages 

causing bacteremia and seeding it into multiple sites of the body. This results in 
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the extrapulmonary spread of tuberculosis. 23 

iii) Immune response to the tubercle bacteria23 

Once the mycobacterial antigen enters regional LN’s, they are presented 

to the T-cells through antigen-presenting cells (APC’s). This interaction leads to 

the differentiation of T-cell to form helper-T-cell in the presence of IL-12 

produced by APC’s. 

These helper-T-cells produce interferon-gamma (IFN-γ) which are critical 

mediators for macrophages containing M. tuberculosis bacteria. Thereby IFN-γ 

carry on three functions- 

a) It stimulates phagolysosome maturation and allows the bacteria to face 

bactericidal actions of lysosomes. 

b) It also stimulates the formation of nitric oxide, which combines with other 

oxidants to form nitrogen intermediates which in-turn again has a killing 

effect on the bacterium. 

c) IFN-γ produces antimicrobial peptides which again has a lethal effect on 

the bacteria. 

iv)  Granuloma formation 

The hallmark feature of tuberculosis infection is the formation of 

granuloma or tuberculoma. IFN-γ transforms activated macrophages to 

epithelioid histiocytes which aggregate to form granulomas. Once these 

epithelioid cells start disintegrating from the center, it gives the appearance of 

central granular caseous necrosis. The periphery of the necrotic zone is 

surrounded by activated epithelioid cells and lymphocytes. Few of these 

epithelioid cells combine and form multinucleated giant cells (Langhan’s giant 

cells).23,31 
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v)  Cavitary tuberculosis 

 When the formation of caseous necrosis predominates, it gets 

transformed into a pus-filled cavity. This abscess cavity without the features of 

inflammation is called as cold abscess. The tubercle bacilli multiply to the highest 

number within this cavity. If the cavity expands and erodes blood vessels, bacilli 

spread to the whole body. Whereas if the cavity gets ruptured into the airway, it 

becomes the mode of transmission.31 

vi) Secondary TB infection 

Secondary TB infection or reactivation of TB is seen when the dormant 

tubercle bacilli reactivate after the primary infection. It can present as a 

pulmonary or EPTB infection. Several risk factors are responsible for 

development of secondary TB namely immunosuppressed state due to HIV 

infection, renal failure, sepsis, diabetes mellitus, malnutrition and long term use 

of corticosteroids. The lifetime risk of developing secondary TB is 10% in 

immunocompromised individuals.24 

 

Clinical manifestations of tuberculosis 

 Tuberculosis presents with varied clinical signs and symptoms depending upon the 

site and duration of infection. 

 Primary infection is asymptomatic and it acts as an immune stimulant. Active 

infection develops in 5-10% of individuals with primary infection. This is seen once the host 

defense mechanism is impaired.25 

 Primary infection is always seen in the lungs. Clinically these patients present with 

low-grade fever lasting for 3 weeks with other non- specific symptoms like productive cough, 

pharyngitis and fatigue. 26 
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 Diagnosis of EPTB is difficult. Clinical presentation depends on the organ involved. 

Lymph nodes are the most commonly affected organ in EPTB and manifest as painless 

enlargement. Though they are painless initially, they later become painful. With the 

progression of the disease, LN’s becomes matted. In the absence of signs of inflammation, it 

proceeds to form cold abscess. If left untreated, it starts to form discharging sinus to the skin 

along with ulceration and scarring. 27 Since spine is the common site for skeletal TB, it 

presents with back pain. 28 The disease can involve any part along the length of GIT.29 

 Systemic symptoms like fever, weight loss and night sweats with generalized 

lymphadenopathy which is localized outside the cervical chain, in such scenarios miliary 

tuberculosis should be suspected.30 

 

HIV-TB Co-infection 

 The immune system involved in M.tuberculosis is cell-mediated immunity and T-

lymphocytes are the controller of infection. In HIV patients, there is a progressive and severe 

impairment of cell-mediated immunity which plays as a potent risk factor for acquiring 

tuberculosis. 31,32 There is a 60-70% chance of acquiring TB among HIV positive individuals 

in their lifetime. TB presents as extra-pulmonary or disseminated form among HIV positive 

individuals. 33 The risk of acquiring TB is more during the early phase of HIV indicating an 

immune defect independent of CD4+ cell count. 31 

 

Fine Needle Aspiration Cytology (FNAC) 

 It was in the 1950’s and 1960’s, FNAC as a technique, was started by a group of 

pathologists in Europe. FNAC is a method that is applied to superficial lesions that are easily 

accessible, palpable lesions of skin, soft tissue, thyroid, breast, salivary glands and superficial 

LN’s. 34 
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 In the beginning, FNAC was used to confirm a metastatic or clinically suspicious, 

locally recurring known cancer without any surgical intervention. After conducting many 

studies and experiments, it was concluded that FNAC is not only limited in diagnosing 

neoplastic conditions but also has got value in diagnosing infectious, inflammatory and other 

non-neoplastic conditions. FNA material was not only used for cytological preparations but 

also for biochemical and microbiological assays. 34 

 Since LN’s are the commonly affected organ, FNAC of lymph node helps in deciding 

whether a biopsy is indicated or not, for histopathological examination. Also FNAC helps in 

determining the cause for lymphadenopathy, whether it is due to infections, reactive 

conditions, primary or metastatic malignancies. 35 Many studies have shown that FNAC with 

a sensitivity of 92% and specificity of 98%, is recommended as a golden screening technique 

in all the cases of lymphadenopathy. 36 

 

Role of FNAC in the diagnosis of Tuberculosis37 

 FNAC is a non-invasive, simple and cost-effective technique in diagnosing 

tuberculosis when compared to core-needle biopsy or excisional biopsy. It not only helps in 

the initial diagnosis of tuberculosis but also in the follow up of patients after completion of 

anti-tubercular treatment. 

 Many studies have been conducted on using FNAC as a technique in diagnosing 

pulmonary and extra-pulmonary tuberculosis in various other sites like LN, breast, salivary 

gland and thyroid gland. FNAC under imaging guidance, it was possible to even detect deep-

seated TB infection in liver, spleen, pancreas, bone, spine and intestine. 

 FNAC procedure not only avoids physical but also psychological trauma which was 

seen in patients during the surgical open biopsy. FNAC also provides the advantage of 

carrying out the procedure on the out-patient department basis. 
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Epidemiology of TB1 

 World Health Organization (WHO) says, about 9-11 million of the world population 

is affected by TB and about 1.3 million die every year due to TB. Most of these cases are 

seen in South-East Asia accounting for 44%. Amongst South East Asia region, India stands 

first accounting for 27% having the highest TB burden in the world.  

 Within India, 1.8-3.7 million of the population was affected by TB with increased 

incidence in adult age group. In view of reducing the global TB burden, WHO has launched 

new global TB strategy for the “post-2015 era” aiming at “ending the global TB epidemic” 

by 2035. 38 

The strategy includes Vision, Goal, Milestone for 2025 and Targets for 2035.  38 (Table 1) 

Table: 1- New global TB strategy for the “post-2015 era” by WHO states that -“ 

VISION A World free of tuberculosis 

-zero deaths, disease and suffering due to 

tuberculosis 

GOAL End the global tuberculosis epidemic 

MILESTONES FOR 2025 -75% reduction in tuberculosis deaths 

(compared with 2015); 

-50% reduction in tuberculosis incidence rate 

(compared with 2015) 

(less than 55 tuberculosis cases per 100000 

population) 

-No affected families facing catastrophic 

costs due to tuberculosis” 

 

  

Laboratory diagnosis of tuberculosis 

 The definitive diagnosis of EPTB is still a challenge in a developing country. 

Diagnosis depends on cytomorphological demonstration of granulomas with/without caseous 

necrosis and demonstration of a causative organism by using special stains like Ziehl-Neelsen 

(ZN) stain, Fluorescent microscopy on FNA material along with isolation of organism by 
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culture. Culture is always a gold standard method for isolation of Mycobacterium 

tuberculosis. Since it takes longer duration and requires specialized laboratory, this method is 

not routinely preferred for the diagnosis of TB. 39 

 With the advancement of technologies, other specialized techniques are available for 

the diagnosis of TB such as ELISA, Immunochromatography. Because of the lack of 

specificity, again these techniques were not preferred.40 Polymerase Chain Reaction (PCR) 

being an important milestone in the detection of DNA/RNA, using this principle WHO has 

come up with new diagnostic modality known as Gene Xpert MTB/RIF assay in the 

diagnosis of TB. Recently WHO has recommended that Gene Xpert to be used as one of the 

initial diagnostic test in patients having EPTB. 41 

 

Culture method in diagnosis of TB 

 Though culture is time-consuming, it remains as a gold standard method to isolate 

MTB. Species of MTB takes 3-8 weeks to grow on an LJ medium which in turn results in 

delay in the diagnosis of TB. But this method has an increased sensitivity when compared to 

microscopy. 42 

 

Cytomorphological diagnosis of EPTB 

 LN’s are the most commonly affected organ in EPTB. The diagnostic features of 

tubercular lymphadenitis has four morphological features. 43 

a) Epithelioid granulomas with caseous necrosis 

b) Epithelioid granulomas without caseous necrosis 

c) Caseous necrosis alone 

d) Acute suppurative inflammation 
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The diagnostic criteria for tuberculosis on cytology include the presence of epithelioid 

cells, multinucleated giant cells with/without necrotic background. 44 The typical necrotic 

background comprised of pink granular material containing nuclear debris is called as 

‘Tubercular diathesis’. Cases not fulfilling the above criteria but shows only scattered 

epithelioid cells or only necrosis along with neutrophilic infiltration with/without granulomas 

were also diagnosed as tubercular lymphadenitis. 45 

Tuberculosis affecting intercoastal LN’s always presents as a cold abscess. Such cases 

are considered as soft tissue tuberculosis. On cytology, if it demonstrates granulomas or 

caseous necrosis especially in the chest region and axillary region, these cases should be 

suspected for TB. 46 

Thus, FNAC provides a simple, reliable, safe, rapid and cost-effective tool in 

diagnosis of EPTB where it poses a diagnostic problem. 47, 48 

 

Isolation of tubercular bacilli by ZN stain 

 ZN staining method is the most commonly used technique in diagnosing pulmonary 

as well as extra-pulmonary tuberculosis. Because of its cost-effectiveness, less time 

consuming and reduced need for equipments especially in developing countries, it is the most 

commonly used method. Demonstrating ability of acid-fast bacilli (AFB) in FNA material is 

directly proportional to the concentration of bacilli present in the sample.  49 

 The acid-fast property of the bacilli allows them to get stained with carbol fuschin, 

which is a component of ZN stain. A gentle amount of heat was used to make dye penetrate 

the bacilli. Later on, with the decolorizing solution (acid alcohol), smear is decolorized. Since 

decolorizer cannot penetrate bacterial cell wall, except acid-fast bacilli, rest other bacilli are 

decolorized leaving the Mycobacterium bacilli stained red. To enhance the Mycobacterium 

bacilli visualization, smears are counterstained with methylene blue.50 
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 A minimum of 5000-10000/ml of bacillary load is required in the FNA sample, to 

visualize under the microscope. If the load is less than 5000, there will be a chance of not 

detecting the bacilli on smears resulting in false-negative cases. 51 

Method of reporting AFB52 

The grading system (Table 2), recommended by RNTCP for the grading sputum smear for 

AFB by ZN stain. 

Table 2- Grading of Acid Fast Bacilli by ZN stain 

No of AFB seen Result Grade Minimum no 

of fields 

examined 

>10 per oil immersion field Positive 3+ 20 

1-10 per oil immersion field Positive 2+ 50 

10-99 per 100 oil immersion field Positive 1+ 100 

1-9 per 100 oil immersion field Scanty Scanty 200 

Absence of AFB in 100 oil immersion 

fields 

Negative 0 100 

 

 When the FNA smears doesn’t show granulomas but show acute inflammatory 

features, establishment of TB diagnosis becomes difficult. In such cases, special stains like 

ZN helps to reach the diagnosis. 53 

 A definitive diagnosis of TB should be established by combining cytomorphological 

features, AFB and culture. Anyone of them showing negative for Mycobacterium doesn’t rule 

out the possibility of TB. 54 Because the ZN stain has low sensitivity, it is of less diagnostic 

value especially in FNAC smears.8 
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Fluorescent microscopy in diagnosis of TB 

 The fluorescent staining method always holds a superior position when compared to 

ZN stain. 55, 56 Fluorescent staining technique uses the same principle as ZN stain. But in this 

stain, instead of carbol fuschin, fluorescent dye i.e, Auramine is used as a primary stain to 

stain the tubercle bacilli. As a counterstain potassium permanganate is been employed for the 

betterment of visualization of bacilli which highlights the organism. 57 

 On Fluorescent microscopy, AFB appears as golden yellow, rod-shaped, slender 

bacilli. 58 AR stain is less time consuming and allows in low power examination, thus reduces 

the time taken for screening the whole slide for the bacilli.2 

Reporting of Auramine Rhodamine stain59 

The grading system (Table:2), recommended by WHO for grading AFB by Fluorescent 

microscopy. 

 

Table 3- Grading of Acid Fast Bacilli by Fluorescent microscopy 

Result  

(WHO scale) 

(1000x field = HPF) 

Fluorescence 

(400x magnification: 

1 length = 40 fields = 

200 HPF) 

Minimum no of 

fields examined 

Negative Zero AFB / 1 length 40 

Scanty 1–19 AFB / 1 length 40 

1+ 
20–199 AFB / 1 

length 

40 

2+ 
5–50 AFB / 1 field 

on average 

20 

3+ 
>50 AFB / 1 field 

on average 

8 

  

 The fluorescent staining method is more sensitive when compared to the conventional 

ZN method. It is of high diagnostic value because it picks up the bacilli in patients having 

low bacillary index which are thought to be missed on conventional ZN stain.58,60 
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 Hence, the diagnosis of Mycobacterium tuberculosis becomes easy when fluorescent 

staining method is combined with clinical parameters and cytomorphological features in LN 

aspirates. 58 

 

Gene Xpert 

 Due to several limitations of ZN stain and culture, many studies were conducted in 

view of identifying a method that has got higher sensitivity and specificity in the diagnosis of 

TB. Finally in December 2010, WHO has recommended Gene Xpert as one of the ‘first line’ 

diagnostic test in the patients suspected to have EPTB.41 

 The Gene Xpert test was developed by Cepheid Inc. for the identification of anthrax 

bacilli. This assay works on molecular beacon technology for the detection of DNA sequence 

which is amplified in a hemi-nested RT-PCR. It is a cartridge-based real-time nucleic acid 

amplification system which incorporates microfluidics technology for the purification, 

concentration, detection and identification of the target nucleic acid sequence from the 

clinical samples.61 

 It uses single-use cartridge made up of plastic with multiple chambers which are 

preloaded with lyophilized reagent and liquid buffer. These reagents are required for further 

processing of the sample, extraction of DNA and hemi-nested RT-PCR. Machines are 

available with one, four, sixteen and forty-eight modules. 61 

Working of Gene Xpert MTB/RIF assay 61 

 Respiratory or non-respiratory samples are first treated with sodium hydroxide and 

sample reagent (SR) containing isopropanol and incubated at room temperature for 15 

minutes. This step reduces the viability of the tubercle bacilli in-turn reducing the biohazard 

risk. After this step, the processed sample is transferred to the cartridge and loaded to the 

Gene Xpert machine. Later steps are fully automated. 
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 A syringe drive, rotary drive and a filter is being incorporated by cartridge, on which 

tubercle bacilli is deposited, after getting liberating from the processed sample. Ultrasonic 

lysis of the bacilli is carried out and genetic material is obtained. Thus the test starts 

amplifying the target gene rpoB gene by using hemi-nested RT-PCR reaction. This assay has 

lyophilized Bacillus globigii spores as an internal control. 

 TB bacilli are identified by the five overlapping molecular probes (A-E) which are 

complementary to the target gene. Along with Tuberculosis bacilli, the assay also helps in 

detection of rifampicin (RIF) resistant strains. 

Gene Xpert assay in the diagnosis of EPTB 

 Gene Xpert test is used for the diagnosis of EPTB in adults and children. 62,63 

Diagnosis of EPTB is a diagnostic challenge for various reasons like insufficient sample and 

in a sample having less bacillary load. In such conditions, Gene Xpert plays an important role 

in diagnosis of EPTB. 64 

 Samples that can be used for Gene Xpert test comprised of respiratory samples like 

sputum, bronchoalveolar lavage, gastric lavage and extrapulmonary samples such as FNA, 

biopsy material, pus, other body fluids like CSF, ascitic fluid, pericardial and pleural fluid. 

Samples that are not recommended are stool, blood and urine. 65 

Gene Xpert to detect M tuberculosis, the specimen of any type should have a 

threshold level of 130-150cfu/ml of bacillary load. This PCR assay amplifies DNA of dead as 

well as live tubercle bacilli. 66 

 WHO has put up criteria for using Gene Xpert in the diagnosis of EPTB along with 

rifampicin resistance in adults and children. It states that -“ 

a) Xpert MTB/RIF should be used in preference to conventional microscopy and culture 

as the initial diagnostic test for CSF specimens from patients suspected of having TB 

meningitis 
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b) Xpert MTB/RIF may be used as a replacement test for usual practice (including 

conventional microscopy, culture or histopathology) for testing specific non-

respiratory specimens (lymph nodes and other tissues) from patients suspected of 

having EPTB” 67 

 Gene Xpert test also poses some limitations such as machine requires a constant 

power supply, control of temperature and calibration of the machine annually.  68  

  

 In a study conducted by Brijesh et al2, 145 cases which were suspicious for 

tuberculosis were included. They studied cytomorphological features, special methods for the 

detection TB like ZN stain, AR stain, culture and Autofluorescence (AF) for all the 145 

cases. 57.8% of cases showed granulomatous cytomorphological features. ZN stain was 

positive in 26.7% , AR stain was positive in 34.4% and AF was positive for 42.2% of cases. 

Using culture as a reference method, they concluded that AF and AR stain has more 

sensitivity when compared to ZN stain. 

 Vamseedhar et al58 studied a total of 102 fine-needle aspirates of LN’s which were 

suspicious for EPTB. Out of 102 cases, they found that ZN stain was positive in 44.1% and 

AR stain was positive in 81.3% of cases. Thus they concluded that AR stain is more sensitive 

when compared to ZN stain. 

 In 2016, Vikas et al69 conducted a study on 115 cases suspected to have EPTB. This 

study showed 36.5% cases positive for ZN stain and 51.3% cases positive for AR stain. They 

concluded that, fluorescent stain (AR stain) method has helped to detect more number of TB 

cases when compared to ZN stain. 

 In a study conducted by Sunil et al70, 289 cases suspicious for EPTB were studied for 

cytomorphological features, fluorescent microscopy (AR stain) and CBNAAT (Gene Xpert). 

51% cases showed cytomorphological features of TB, 39.7% cases positive for fluorescent 
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microscopy and 49.1% cases positive for TB on CBNAAT. They showed that, CBNAAT 

detected TB in 6.5% more cases which was negative on cytomorphology and fluorescent 

microscopy. 

 In a study conducted by Majeb et al73, out of 1146 FNAC cases, 40 cases were 

selected for evaluation of TB which were suspicious for EPTB. 62.5% cases were positive for 

AFB stain (ZN stain). Gene Xpert test detected TB in 37.5% cases which were negative on 

ZN stain. They concluded that Gene Xpert showed higher sensitivity and specificity when 

compared to ZN stain. 

 Asma et al74 studied 174 samples of lymph node for the presence of TB. They found 

that ZN was positive in 23.6% and Gene Xpert was positive in 77% cases. By taking the 

culture method as a reference method, they concluded that Gene Xpert had higher sensitivity 

(87.5%) and specificity (73.3%). Because of rapidity and simplicity, Gene Xpert was 

considered as most useful method in detection of lymph node TB in this study.  

 In a study conducted by Fantahun et al75, fine needle aspirates of 231 suspected cases 

for lymph node TB were studied. By taking culture as a reference method, fluorescent 

microscopy showed 35.5% and 99.5% sensitivity and specificity respectively. Gene Xpert 

assay showed 93.5% and 69.1% sensitivity and specificity respectively. They concluded that, 

Gene Xpert was more sensitive method in diagnosing lymph node TB from FNA material. 
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MATERIALS AND METHODS 

 

SOURCE OF DATA 

All cases of clinically suspected tuberculosis referred for fine-needle aspiration cytology to the 

Department of Pathology, Shri B.M Patil Medical College, Hospital and Research Center, BLDE 

(Deemed to be University), Vijayapura were taken. 

Study period: 1st December 2017 – 30th June 2019. 

 

INCLUSION CRITERIA 

All the cases with suspicion of tuberculosis like lymphadenopathy, abscess, soft tissue 

swelling, breast lump/abscess, parotid swelling etc. 

 

EXCLUSION CRITERIA 

Neoplastic swellings/mass including benign and malignant or metastatic lesions diagnosed by 

FNAC procedure. 

 

METHODS OF COLLECTION OF DATA 

A prospective study of all cases of lymphadenopathy, cold abscess suspicious for tuberculosis 

coming under cytology section, referred to the Department of Pathology, Shri B M Patil Medical 

College, Hospital and Research Centre, Vijayapur was taken for the study. 

A detailed clinical history and laboratory investigations were collected on OPD/IPD basis. 

Informed and written consent was obtained. For all the cases FNAC procedure was performed by 

using 21-25 gauge needle. Routinely stained FNAC smears with Giemsa stain, PAP stain and H & E 

stain showing tubercular granulomas and/or caseous necrosis were included in the study. Two 

unstained air-dried smears were subjected to ZN stain and AR stain each.  

Aspirated material remaining in the needle/syringe hub was rinsed with 2ml of phosphate 

buffer solution and mixed well until a homogenous suspension is obtained. 0.7ml of this solution is 
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then transferred to the sterile conical, screw-capped tube using pipette. Double the volume of Xpert 

MTB/RIF sample reagent is added to 0.7ml of homogenized solution. Then it is vigorously shaken and 

incubated at room temperature for 15min. This solution is subjected for Gene Xpert test.15 

 

MATERIALS REQUIRED 

 Fine needle aspirated material 

 5ml/10ml disposable syringe 

 22-26 gauge needle 

 Cameco syringe holder 

 Clean non-grease glass slides 

 Cotton swab and methylated spirit 

 95% ethyl alcohol in coupling jars for fixation 

 ZN stain- (Carbol fuschin, Acid alcohol, Methylene blue) 

 AR stain- (Auramine O, Alcohol, Pottasium permanganate, Hydrochloric acid) 

 Gene Xpert machine- (Phosphate buffer, Xpert MTB/RIF sample reagent, Cartridge) 

 

 

SAMPLE SIZE 

With an expected prevalence of lymph node tuberculosis 77% at 95% confidence level and 

0.10 desired precision, calculated sample size was 68.  

The sample size was calculated using the formula, 

n =
𝑍2x P ( 1 − P )

d2
 

           Where,                                  

n= Sample size. 

Z = value of 2 statistic at 5% level of significance 

P = expected prevalence rate 
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d = margin of error 

 

STATISTICAL ANALYSIS 

Data was analysed using 

- Mean +/- Standard deviation 

- Percentages  

- Sensitivity and Specificity analysis. 

- Negative Predictive value and Positive Predictive value 
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RESULTS 

 A total of 4641 FNAC’s were done in the Cytology section of Department of Pathology 

during the period from 1st December 2017 to 31st July 2019. Among 4641 cases, 108 cases were 

suspicious for tuberculosis. These 108 cases were included in the present study. The smears 

prepared from aspirates were stained with Pap and Giemsa. Also special stains like ZN and AR for 

the detection of AFB were done. The remaining fine needle aspirate material from the needle hub is 

collected and sent for Gene Xpert assay. All the parameters were statistically analyzed. 

Table-4: Distribution of cases according to Age 

Age(Years) No of patients Percentage(%) 

<1 1 0.9% 

1 - 11 8 7.4% 

11- 20 19 17.6% 

20 - 30 33 30.6% 

30-40 25 23.1% 

40-50 10 9.3% 

50-60 7 6.5% 

60-70 3 2.8% 

70-80 1 0.9% 

80+ 1 0.9% 

Total 108 100% 
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Figure-1: Bar diagram showing Distribution of cases according to Age 

 

 In this study, age ranged between 5 months to 82 years, with the mean age 30.6 years of 

presentation. (Table 4 and Figure 1) 

 

Table-5: Distribution of cases according to Gender 

Gender No of patients Percentage(%) 

Male 58 53.7% 

Female 50 46.3% 

Total 108 100% 
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Figure-2: Pie Chart showing Distribution of cases according to gender 

 

In this study, a slight male 58(53.70%) preponderance was seen. (Table 5 and Figure 2) 

 

Table-6 : Distribution of cases according to site of lesion 

Site of lesion No. of patients Percentage(%) 

Cervical 76 70.3% 

Breast 7 6.5% 

Supraclavicular 7 6.5% 

Axillary 6 5.6% 

Inguinal 5 4.7% 

Post-auricular 3 2.8% 

Submandibular 2 1.8% 

Ant chest wall 1 0.9% 

Epididymis 1 0.9% 

Total 108 100% 

                                                         

 In the present study, the most common site involved is the cervical region with 76 cases 

(70.3%) among 108 cases. (Table-6)     

  

53.70%
46.30%

Male

Female
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Table-7: Distribution of Cases according to Cytomorphological diagnosis 

Cytomorphological 

diagnosis 

No. of patients Percentage(%) 

Acute suppurative 

inflammation 9 8.33% 

Granulomatous 

Inflammation 61 56.48% 

Necrotizing 

Inflammation 9 8.33% 

Reactive 

Lymphadenitis 29 26.85% 

Total 108 100% 

 

 

Figure-3: Pie Chart showing Distribution of cases according Cytomorphological diagnosis 

 

 

 The most common cytomorphological pattern seen in the suspicious cases for TB in the 

present study is Granulomatous inflammation (56.48%) followed by reactive lymphadenitis 

(26.85%).(Table 7 and Figure 3) 
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Table-8: Distribution of cases according to Nature of aspirate 

Type of FNA 

material 

No of patients Percentage(%) 

Pus 35 32.4% 

Blood mixed 59 54.6% 

Blood mixed 

pus 
14 13% 

Total 108 100% 

 

 

Figure-4: Bar diagram showing Distribution of cases according to Nature of aspirate 

 

 In the present study, predominantly aspirated material was Blood mixed accounting for 

54.6% (Including positive and negative cases of TB) followed by Pus (32.4%) and Blood mixed pus 

(13%). (Table 8 and Figure 4) 
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Table-9 : Distribution of cases according to Nature of FNA material among ZN stain, AR stain and 

Gene Xpert positive cases. 

 

Type of 

aspirate 

ZN stain 

Cases(%) 

AR stain 

Cases(%) 

Gene Xpert  

Cases(%) 

Pus 13(65%) 19(55.8%) 26(42.6%) 

Blood mixed 4(20%) 9(26.4%) 23(37.7%) 

Blood+Pus 3(15%) 6(17.6%) 12(19.6%) 

Total 20(100%) 34(100%) 61(100%) 

 

 

Figure-5: Bar diagram showing Distribution of cases according to Nature of FNA material among 

ZN stain, AR stain and Gene Xpert positive cases. 
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Table-10: Distribution of cases according to the presence of Granulomas 

Granulomas No of patients Percentage(%) 

Seen 61 56.5% 

Not seen 47 43.5% 

Total 108 100% 

 

 

Figure-6: Pie Chart showing Distribution of cases according to the presence of Granulomas 
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Table-11: Distribution of cases according to the presence of Caseous Necrosis only 

Necrosis No of patients Percentage(%) 

Seen 9 8.3% 

Not seen 99 91.6% 

Total 108 100% 

 

 

Figure-7: Pie Chart showing Distribution of cases according to the presence of Caseous Necrosis 

only 

 

 

Out of 108 cases, Granulomas were seen in 61 (56.5%) cases (Table 10 and Figure 6) and 

Caseous necrosis was seen in 09 (8.3%) cases (Table 11 and Figure 7). 

8.3%

91.6%

Caseous necrosis 

Seen
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Table-12: Distribution of cases according to ZN stain positivity 

 

ZN stain No of patients Percentage(%) 

Positive 20 18.5% 

Negative 88 81.5% 

Total 108 100% 

 

 

Figure-8: Pie Chart showing Distribution of cases according to ZN stain positivity 

 

 

 Out of 108 cases, 20(18.5%)  cases showed positivity for ZN stain, whereas rest 88(81.5%) 

cases were negative. (Table 12 and Figure 8) 
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Table-13: Distribution of cases according to AR stain positivity 

 

AR stain No of patients Percentage(%) 

Positive 34 31.5% 

Negative 74 68.5% 

Total 108 100% 

 

 

Figure-9: Pie Chart showing Distribution of cases according to AR stain positivity 

 

 

Among 108 cases, 31.5%(34/108) cases showed positive for AR stain. Rest 68.5(74/108) 

were negative for AR stain. (Table 13 and Figure 9) 

  

31.50%

68.50%

AR stain

Seen

Not seen



33  

Table-14: Distribution of cases according to Gene Xpert (PCR) assay positivity 

 

Gene Expert 

(PCR) 

No of patients Percentage(100%) 

Positive 61 56.5% 

Negative 47 43.5% 

Total 108 100% 

 

 

Figure-10: Pie Chart showing Distribution of cases according to Gene Xpert(PCR) assay positivity 

 

 

 With the help of Gene Xpert (PCR) assay, MTB was detected in 56.5%(61/108) of cases. 

Whereas, in 43.5%(47/108) cases MTB was not detected. (Table 14 and Figure 10) 

 Out of 108 cases subjected for Gene Xpert assay, none of them showed Rifampicin 

resistance TB. 
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Table-15: Distribution of cases according to ZN, AR and Gene Xpert positivity 

 

 ZN AR Gene 

Xpert 

Cases 20 34 61 

Percentage 

(%) 

18.5% 31.5% 56.5% 

 

  

  

Figure-11: Pie chart showing the distribution of cases according to ZN, AR and Gene Xpert 

positivity 

 

 

 In the present study, out of 108 cases, 20 cases were positive for ZN stain, 34 cases were 

positive on AR stain and in 61 cases MTB was detected by Gene Xpert assay. (Table 15 and Figure 

11) 
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Table-16: Table showing comparison chart of ZN stain, AR stain taking Gene Xpert assay as a gold 

standard 

 

Results ZN stain AR 

TP (True Positive) 20 34 

FP (False Positive) 00 00 

FN (False Negative) 41 27 

TN (True Negative) 47 47 

 

Table-17: Table showing statistically analyzed values of ZN stain, AR stain taking Gene Xpert 

assay as gold standard 

Values ZN stain AR 

Sensitivity 32.78% 55.73% 

Specificity 100% 100% 

Positive predictive value 100% 100% 

Negative Predictive 

value 

53.41% 63.51% 

Accuracy 62.04% 75% 

 

 Taking Gene Xpert assay as a Gold standard test, ZN stain showed sensitivity of 32.78%, 

specificity of 100%, PPV 100%, NPV 53.41% with an accuracy of 62.04%. AR test showed 

sensitivity of 55.73%, specificity of 100%, PPV 100%, NPV 63.51% with accuracy of 75%. These 

values found to be statistically significant. (Table 17) 
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Table-18: Table showing overview of the result of the present study 

 

   
Ziehl-Neelsen (ZN) 

stain 

Cases(%) 

Auramine Rhodamine 

(AR) stain 

Cases(%) 

Gene Xpert (PCR) 

assay 

Cases(%) 

Cytomorphological 

Diagnosis 

Total 

no 

cases 

Positive Negative Positive Negative Positive Negative 

Acute suppurative 

inflammation 

09 01(11.1%) 08(88.8%) 01(11.1%) 08(88.8%) 01(11.1%) 08(88.8%) 

Granulomatous 

inflammation 

61 13(21.3%) 48(78.6%) 25(40.9%) 36(59%) 51(83.6%) 10(16.3%) 

Necrotising(Caseo

us) inflammation 

09 06(66.6%) 03(33.3%) 07(77.7%) 02(22.2%) 08(88.8%) 01(11.1%) 

Reactive 

inflammation 

29 00(0%) 29(100%) 01(3.4%) 28(96.5%) 01(3.4%) 28(96.5%) 

Total no of cases 108 20 88 34 74 61 47 

% of positive 

results 

 18.5% 81.4% 31.4% 68.51% 56.4% 43.5% 
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Figure-12: Bar diagram showing predominant cytomorphological pattern among ZN stain, AR 

stain and Gene Xpert assay Positive cases. 

 

 

In the present study, out of 9 cases with cytomorphological diagnosis as acute suppurative 

inflammation, one case showed positive in ZN stain, AR stain and Gene Xpert assay. Among 61 

cases with Granulomatous inflammation as cytomorphological diagnosis, 13 were positive in ZN 

stain, 25 were positive in AR stain and 51 were positive in Gene Xpert test. Out of 9 cases showing 

necrotizing (caseous) inflammation, 6 were positive for ZN stain, 7 were positive in AR stain and 8 

were positive in Gene Xpert assay. Among 29 cases with cytomorphological diagnosis as Reactive 

inflammation, none were positive in ZN stain and one case showed positive in AR stain and Gene 

Xpert assay. (Table 18 and Figure 12) 
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PHOTOMICROGRAPHS 

 

 
 

 
 

 

 

Figure:13(Giemsa,X400)- Cytological smear showing well formed 

Granulomas comprised of epithelioid cells and lymphocytes. 

Figure:14 (PAP,X400)- Cytological smear showing Langhan’s type 

of giant cells 
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Figure:15 (Giemsa,X400)- Cytological smear showing cluster of 

epithelioid cells. 

Figure:16 (Giemsa,X400)- Cytological smear showing 

eosinophilic, granular caseous necrosis. 
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Figure:17 (ZN stain,X1000)- ZN stained cytology smear showing 

pink, beaded, rod-shaped acid fast bacilli. 

Figure:18 (AR stain,X1000)- AR stained cytology smear 
showing bright yellow colour, slender, rod-shaped acid fast 

bacilli. 
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Figure:19 (Giemsa,X400)- Cytological smear showing 
polymorphous population of lymphoid cells suggestive of reactive 

lymphadenitis. 

Figure:20 (Giemsa,X400)- Cytological smear showing dense 

neutrophilic infiltration in the background of suppurative necrosis 
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Figure:21: Figure showing Fine Needle Aspirated material in a 
needle hub 

Figure:22- Figure showing Gene Xpert MTB/RIF machine along 

with Cartridge. 
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Figure:23- Figure showing Report generated by Gene Xpert MTB/RIF machine for 

the given sample.(MTB detected, Rifampicin sensitive) 
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Discussion 

 Tuberculosis (TB) is with humankind since ancient times and has caused many deaths in the 

last 200 years. It has caused more deaths when compared to other disease with infective etiology.50 

Worldwide, among the top 10 causes of death, TB is one of it causing many deaths from a single 

etiology.1 India has the highest TB burden according to the reports estimated in global TB report 

2016.76 

 Due to the infective nature, complicated immune response, chronicity of the disease and 

need for accurate treatment, Tuberculosis is always considered as a major health burden among the 

countries with high prevalence of tuberculosis such as developing countries like, India. With the 

evolution of multidrug resistance forms of Tuberculosis (MDR-TB) and HIV-TB co-infection, 

again it has become a challenge to the human society.80 

 Multiple organs are affected from this infectious disease and most often lungs. Lymph nodes 

are the most common organ to be affected in the extra-pulmonary form of TB (EPTB).  The 

diagnosis of the disease is easy when the disease is florid. But the difficulty comes in diagnosis 

once disease affects extra-pulmonary sites.  

 Numerous methods have been used for the diagnosis of EPTB. Microscopic demonstration 

of granulomas, caseous necrosis and Langhan’s type of giant cells is diagnostic. Since many viral 

infections, fungal infections also show similar morphology, further methods for the confirmation of 

the disease is to be done. Other laboratory methods play a major role in such condition. 

Since many years, Ziehl-Neelsen (ZN) stain is in use for the detection of AFB in extra-

pulmonary sites because of its easy availability and low cost. But this test has very less sensitivity. 

Culture is the gold standard for the detection of AFB. Because it is time-consuming, it delays in 

diagnosis and treatment. In search of newer methods, Auramine-Rhodamine (AR) stain 

(Fluorescent stain) and Cartridge Based Nucleic Acid Testing (CBNAAT) e.g.,Gene Xpert 

MTB/RIF assay were explored. Because of accuracy and rapidity, these modalities are helpful in 
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early detection of TB and the initiation of anti-tubercular treatment especially in developing 

countries like India. Also Gene Xpert MTB/RIF assay detects Rifampicin resistance strain, thus 

detecting Rif-resistant TB within no time. ZN stain can detect a minimum of 5000-10000/ml of 

bacillary load in the FNA sample.77 Whereas AR stain can detect bacillary load of 500-1000/ml59 

and Gene Xpert MTB/RIF test detects 130-150CFU/ml of bacillary load in the given sample. 66 

 Any age group can be affected by tuberculosis. In the present study, youngest patient was 5 

months old and oldest patient was 82 years old. The mean age being 30.6 years. (Table 4) Similarly, 

in the studies conducted by Soumitesh et al64, Lalitharani et al77, Krishna et al57, Brijesh et al2 and 

Joshi et al78 also showed that incidence of TB was seen most commonly in the 3rd decade of life. 

 In the present study, slight male preponderance (53.7%) was seen which was not statistically 

significant (Table 5). Similar result was seen in a study conducted by Soumitesh et al64. 

 In the present study, cervical region was the most commonly affected site involved in 70.3% 

(76) of cases (Table 6). Studies by Vikas et al69, Lalitharani et al77, Brijesh et al2, Krishna et al57 

and Joshi et al78 also showed cervical region was the most commonly affected site.  

 The predominant cytomorphological pattern encountered in the current study was found to 

be granulomatous inflammation comprised of clusters of epithelioid cells with or without 

Langhan’s giant cells, with or without caseous necrosis accounting for 56.5%(56) of cases. This 

was seen in cordance with the studies conducted by Syed et al72 showing 98.4%  and Lalitharani et 

al77 showing 72.3% of cases with predominantly granulomas as a cytomorphological pattern.  

(Table 7) 
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Table-19: Comparison chart of Predominant Cytomorphological pattern in the present study with 

other studies. 

Different Studies Cases (Percentage, %) Predominant 

Cytomorphological Pattern 

Syed et al72 123 (98.4%) Granulomatous inflammation 

Lalitharani et al77 128 (72.3%) Granulomatous inflammation 

Krishna et al57 75 (85.2%) Granulomatous inflammation 

Brijesh et al2 90 (62.1%) Caseating necrotizing 

Present study 61 (56.5%) Granulomatous 

inflammation 

 

 In the study conducted by Brijesh et al2, it was mentioned that predominant fine needle 

aspirate material was blood mixed (51.1%) and rest cases showed pus aspirate. Similarly in the 

present study, most common fine needle aspirate was blood mixed (54.6%) followed by pus 

(32.4%) and blood mixed pus aspirate (13%) (Table 19). Among ZN stain, AR stain and Gene 

Xpert MTB/RIF test positive cases, predominant aspirate was pus (ZN stain-65%, AR stain-55.8%, 

GX-42.6%) followed by blood mixed (ZN stain-20%, AR stain-26.4%, GX-37.7%) and blood 

mixed pus (ZN stain- 15%, AR stain-17.6%, GX-19.6%). Type of FN aspirate also plays an 

important role. Present study showed that when the aspirate was pus or pus-like material, rate of 

detection of TB increased. (Table 9 and Figure 5) 

 Kumar et al79 studied fine needle aspirate of 226 cases which were suspicious for TB. They 

examined both ZN stained and AR stained smears for acid-fast bacilli. AFB positivity for ZN stain 

was found to be 33.5% and for AR stain it was found to be 45.5%. They found that AR stain was 

superior to conventional ZN stain in detection of AFB. Also in the study conducted by Krishna et 

al57, it was mentioned that smear positivity for AFB on ZN stain, AR stain and AF stain was 37.5%, 

81.8% and 86.3% respectively. 
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Similarly in the present study, 18.5% (20) of cases were positive for both ZN stain and AR 

stain. Whereas an additional 13%(14) of cases were positive only for AR stain which was failed to 

get picked up by ZN stain. Thus ZN stain showed sensitivity of 58.8% and Negative predictive 

value of 84% when compared to AR stain. This concludes that AR stain is superior to ZN stain. In 

other studies conducted by Brijesh et al2, Vamseedhar et al58,  Vikas et al69 and Roma et al55, 

concluded that AR stain has higher sensitivity when compared to conventional ZN stain as 

mentioned in the table 20. 

Table-20:Comparison chart of  AR stain and ZN stain in the present study with other studies. 

Different Studies ZN stain AR stain 

Kumar et al79 33.5% 45.5% 

Krishna et al57 37.5% 81.82% 

Brijesh et al2 26.7% 34.4% 

Vamseedhar et al58 44.1% 81.37% 

Vikas et al69 36.5% 51.3% 

Roma et al55 7.4% 14.69% 

Present study 18.5% 31.5% 

 

In a study conducted by Mespa et al63, 43 cases suspicious for TB was studied. Out of 43, 

only 2.3%(1) of case was positive on ZN stain, 23.3%(10) of cases was positive for Gene Xpert 

MTB/RIF test and 58.1%(25) of cases were detected on cytomorphology. This showed that ZN 

stain carried the least sensitivity of 4.9% when compared to Gene Xpert MTB/RIF which showed a 

sensitivity of 25.6%. 

Similarly in the present study, we examined 108 cases suspicious for TB. Out of which 

18.5% (20) of cases showed positive for ZN stain and 56.5% (61) of cases were positive for Gene 

Xpert test (Table 12 and 14). All cases were rifampicin sensitive on Gene Xpert assay. ZN stain 

showed sensitivity of 32.7% and a negative predictive value of 53.41%. 
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When AR stain and Gene Xpert test was combined, 31.4% (34) cases were positive for both 

AR stain and Gene Xpert test. 25% (27) of additional cases which were AR stain negative showed 

positive for Gene Xpert test. With this, AR stain showed sensitivity of 32.8% and negative 

predictive value of 53.41%. Thus more cases were picked up by Gene Xpert MTB/RIF assay 

making it most sensitive. On combining ZN stain, AR stain and Gene Xpert assay, definitely the 

number of true positive cases were increased.   

In the present study, we found that 9.2% (10/108) cases showing granulomas were found to 

be negative for ZN stain, AR stain and Gene Xpert MTB/RIF test. This could be because of faulty 

FNAC technique yielding scant aspirate or due to hemorrhagic aspirate or due to very low TB 

bacillary load. Presence of blood components in the FNA aspirate may act as inhibitors for nucleic 

acid amplification which may be the reason for false-negative Gene Xpert results. Similarly, in a 

study conducted by Sunil et al70, 7.9% (23/146) cases did not correlate with FNAC and Gene Xpert 

MTB/RIF test. 
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Recommendations 

Based on the above facts and observations, following points are recommended for the diagnosis 

of tuberculosis in the patients having suspicious of EPTB. 

1. FNAC technique should be used as an initial, essential tool in diagnosis of EPTB cases. 

2. Adequate fine needle aspirate material should be obtained for the accurate result and for the 

evidence of tuberculosis either in cytomorphological feature or in demonstration of TB 

bacilli. 

3. Blood free aspirate should be preferred over blood-mixed/contaminated aspirate as it may 

interfere with CBNAAT results, because of possible inhibitors. 

4. Judicial use of FNA material should be done for ZN stain, AR stain and Gene Xpert 

MTB/RIF assay 

5. Gene Xpert MTB/RIF assay is the best method for the rapid and accurate detection of TB 

bacilli and should be used where facility is available, followed by AR stain and ZN stain. 
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CONCLUSION 

 

 Diagnosis of Tuberculosis (TB) solely on the history, clinical examination and radiological 

evaluation is difficult. It requires cytomorphological demonstration of granulomas, with or without 

giant cells, with or without caseous necrosis and demonstration of tubercle bacilli by special 

methods. 

 The morphologic spectrum in Extrapulmonary Tuberculosis (EPTB) differs based on the 

stage of the disease and immunity of the host. It varies from well-formed granulomas to scattered 

epithelioid cells. In such cases, giving a definite diagnosis would be difficult. 

 In developing countries like India, where the burden of TB is high, early diagnosis and rapid 

initiation of treatment will be of high priority. Fine needle aspiration cytology (FNAC) being a 

rapid and OPD procedure, its application in the diagnosis of EPTB has made convenient and easy. 

Since TB lymphadenitis is the most common form of EPTB, problem arises when the aspirate 

shows polymorphous population of lymphocytes with singly scattered epithelioid cells in the 

absence of giant cells and caseous necrosis. In such conditions, diagnosis of TB infection becomes 

difficult. 

 Routinely done Ziehl-Neelsen(ZN) stain can demonstrate acid-fast bacilli (AFB), but carries 

low sensitivity. It requires minimum of 104 bacilli/ml to be visible in the ZN stained smears. Culture 

is the gold standard test for the isolation of the bacilli. But it takes longer time. Thus there is a need 

for advanced test which is rapid and accurate in demonstrating the tubercle bacilli. 

 Hence in the present study, we used AR stain and Gene Xpert MTB/RIF test simultaneously 

on fine needle aspirate. Auramine- Rhodamine (AR) stain is a fluorescent stain which can detect 

AFB when the load is less. Problem arises when cytomorphology showing only necrosis. In such 

scenarios, AR stain plays an important role in picking up the AFB. On AR stain, bacilli are easily 

detectable under low power view and at the same time, large area can be covered in a short duration 

of time. Thus AR stain is considered superior to ZN stain. 
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Gene Xpert MTB/RIF test, as recommended by WHO, it is considered as an initial 

diagnostic tool in patients suspected to have TB. In the current study, the remnant of FNA was 

subjected for the Gene Xpert MTB/RIF assay. This test detects live as well as dead bacilli and with 

the minimum bacillary load of 130-150cfu/ml. Gene Xpert MTB/RIF is a CBNAAT machine takes 

about 4 hours to obtain the result. This test not only gives information about the presence of 

Mycobacteria tuberculosis bacilli, but also gives information about rifampicin-resistant strain which 

helps in the treatment management. 

 Thus with the combined application of AR stain and Gene Xpert MTB/RIF assay, we can 

detect TB at the earliest and can help in the initiation of treatment. Inadequate FNA material, 

hemorrhagic material and low TB bacillary load can give false-negative results. Utmost care should 

be taken to overcome these disadvantages by proper technique of FNA procedure, and judicial use 

of aspirate material. 
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SUMMARY 

 

Tuberculosis is seen affecting any part of the body. Extrapulmonary tuberculosis poses 

many difficulties in its diagnosis. Careful examination and proper use of laboratory tests are 

necessary for the diagnosis of EPTB. In view of this, the present study was undertaken in 

Department of Pathology at BLDE (Deemed to be University), Shri B M Patil Medical College, 

Hospital and Research Centre, Vijayapura from 1st December 2017 – 30th June 2019. 

 A total of 4641 FNAC’s were done, among which 108 cases was found to be suspicious for 

tuberculosis. Out of 108 cases, predominant age group involved in the present study was 20-30 

years (30.6%), followed by 30-40 years (23.1%). Slight male preponderance was seen in the study 

(Male-53.7%, Female-46.3%). The most common site involved in this study was cervical region 

accounting for 70.3%. Predominantly, aspirated FNA material was blood mixed (54.6%), followed 

by pus (32.4%) and blood mixed pus (13%).  

 Out of 108 cases, 61 (56.4%) cases showed cytomorphological pattern of granulomatous 

inflammation followed by 29 (26.8%) cases showing reactive lymphadenitis. 9(8.3%) cases showed 

suppurative inflammation and 9 (8.3%) cases showed caseous necrosis. 

 A total of 20 (18.5%) cases was diagnosed as TB on ZN stain, 34 (31.4%) cases on AR stain 

and 61 (56.4%) cases on Gene Xpert MTB/RIF assay. Thus, ZN stain showed less sensitivity of 

32.7%. Combined use of AR stain and Gene Xpert MTB/RIF assay was able to pick up 31.4% (34) 

more cases of TB which was not found on conventional ZN stain. Gene Xpert assay picked up 25% 

additional cases of TB which were negative on AR stain. 
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Annexure – I 

INSTITUTIONAL ETHICAL COMMITTEE CLEARANCE CERTIFICATE 
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Annexure - II 

SHRI B.M.PATIL MEDICAL COLLEGE HOSPITAL AND RESEARCH 

CENTER, VIJAYAPURA-586103 

INFORMED CONSENT FOR PARTICIPATION IN 
 

DISSERTATION/RESEARCH 
 

I, the undersigned, S/O D/O W/O -----------, aged ------years, ordinarily resident of ----

--   do  hereby  state/declare  that  ______  of  Shri  B.  M. Patil Medical college, 

Hospital & Research Centre has examined me thoroughly on at (place) and it has been 

explained to me in my own language that I am suffering from disease (condition) and 

this disease/condition mimic following diseases . Further Doctor informed me that she 

is conducting dissertation/research titled “Utility of Auramine-Rhodamine Stain and 

Gene Xpert PCR in Diagnosis of Tuberculosis during FNAC procedure” under the 

guidance of __________ requesting my participation in the study. Apart from routine 

treatment procedure the pre-operative, operative, post-operative and follow-up 

observations will be utilized for the study as reference data. 

Doctor has also informed me that during conduct of this procedure    like adverse     

results may be encountered. Among the procedure related complications most of 

them are treatable but are not anticipated. Further Doctor has informed me that my 

participation in this study help in evaluation of the results of the study which is 

useful reference to treatment of other similar cases in near future, and also I may be 

benefited in getting relieved of suffering or cure of the disease I am suffering. 

The Doctor has also informed me that information given by me, 

observations made/ photographs/ video graphs taken upon by the investigator 

will be kept secret and not accessed by the person other than me or my legal 

hirer except for academic purposes. 
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The Doctor did inform me that though my participation is purely voluntary, 

based on information given by me, I can ask any clarification during the course of 

treatment / study related to diagnosis, procedure of treatment, result of treatment or 

prognosis. At the same time I have been informed that I can withdraw from this study 

at any time if I want or the investigator can terminate me from the study at any time 

from the study but not the procedure of treatment and follow-up unless I request to be 

discharged. 

After understanding the nature of dissertation or research, diagnosis made, mode of 

treatment, I the undersigned Shri/Smt  under my full conscious state of mind 

agree to participate in the said research/dissertation. 

Signature of patient: 

Signature of doctor: 

Witness: 1. 

2. 

 

Date: 

Place 
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Annexure – III 

 
PROFORMA FOR STUDY: 

Demographic details: 

Name: 

Age: 

Sex: M/F 

Occupation: 

Residence: 

Contact no: 

OPD/IP NO: 

FNAC. No.: 

 

Chief complaints: 

 

Clinical findings: 

 

Local examination: 

 

Laboratory investigations: 

a. Hematological-  

 

b. Microscopy- FNAC 

i)ZN stain for AFB- 
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ii)Auramine Rhodamine stain- 

 

 

c. Special investigation- Gene Expert: 

 

d. Rifampicin resistance- if present: 

 

Morphological diagnosis: 

 

 

Molecular diagnosis:  
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KEY TO MASTERCHART 
 

 

 

SL No. - Serial Number 

OP No. - Out Patient Number 

IP No. - In Patient Number 

M – Male; F – Female; Y – Years; M- Months 

FNAC no- Fine Needle Aspiration number 

FN aspirate- Fine needle aspirate 

ZN stain- Zeihl-Neelsen stain 

AR stain- Auramine-Rhodamine stain 

PCR- Polymerase Chain Reaction 

RL- Reactive lymphadenitis 

GI s/o TB- Granulomatous inflammation suggestive of Tuberculosis 

GL- Granulomatous Lymphadenitis 

NL- Necrotising Lymphadenitis 

NGL- Necrotising Granulomatous Lymphadenitis 

NI- Necrotising inflammation 

NGI- Necrotising granulomatous inflammation 

TL- Tubercular lymphadenitis 

SI- Suppurative inflammation 

NSI- Necrotising suppurative inflammation 

GM- Granulomatous mastitis 

TI- Tubercular inflammation 
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MASTERCHART 

Sl 

no 

OP/IP 

no 

FNAC 

no 
Age 

 
Sex Site of lesion 

Type of FN 

aspirate 

Cytomorphological 

diagnosis 
Granuloma Necrosis ZN stain AR stain 

Gene Xpert 

(PCR) 

1 433195 4193/17 40 Y F Lt cervical Pus like RL Not seen Not seen Negative Negative Negative 

2 425216 4194/17 25 Y F Lt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

3 1991 012/18 7 Y M Lt cervical Blood mxed RL Not seen Not seen Negative Negative Negative 

4 147 011/18 23 Y F Lt inguinal Pus like GL Seen Seen Negative Negative Positive 

5 4508 35/18 16 Y F Lt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

6 6271 59/18 25 Y F Lt breast Pus GI s/o TB Seen Not seen Negative Positive Positive 

7 100 61/18 82 Y M Lt supraclavicular Blood mixed RL Not seen Not seen Negative Negative Negative 

8 9562 82/18 56 Y F Cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

9 17618 138/18 25 Y F Rt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

10 23716 219/18 45 Y F Cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

11 49215 358/18 40 Y M Rt cervical Blood mixed GL s/o TB Seen Not seen Negative Negative Negative 

12 50672 359/18 45 Y M Rt cervical Blood mixed GL s/o TB Seen Not seen Negative Negative Positive 

13 63712 431/18 30 Y F Rt cervical Blood mixed pus GL s/o TB Seen Not seen Negative Negative Positive 

14 65830 438/18 32 Y M Rt cervical Blood mixed pus GL Seen Not seen Negative Negative Negative 

15 72261 473/18 24 Y F Lt cervical Blood mixed GL Seen Not seen Negative Negative Positive 

16 8055 573/18 22 Y M Rt cervical Blood mixed pus NL Not seen Seen Positive Positive Positive 

17 93702 575/18 50 Y F Rt breast Blood mixed GI Seen Not seen Negative Negative Negative 

18 96505 586/18 25 Y M Rt cervical Blood mixed pus NGL Seen Seen Negative Positive Positive 

19 99983 606/18 17 Y F Rt axilla Blood mixed GL s/o TB Seen Not seen Negative Positive Positive 

20 105081 627/18 23 Y M Rt inguinal Pus NI Not seen Seen Negative Positive Positive 

21 10292 694/18 20 Y M Cervical Blood mixed pus GL Seen Not seen Negative Negative Positive 

22 125102 739/18 35 Y M Cervical Blood mixed pus NGI Seen Seen Negative Negative Negative 

23 127705 768/18 26 Y M Rt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

24 130387 779/18 31 Y M Rt cervical Blood mixed pus GL s/o TB Seen Not seen Negative Negative Positive 

25 134245 809/18 7 Y M Lt submandibular Blood mixed pus GL s/o TB Seen Seen Negative Negative Positive 
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26 161054 978/18 39 Y M Cervical Pus TL Not seen Seen Positive Positive Positive 

27 177604 1082/18 3 Y F Rt axilla Hemorrhagic SI Not seen Not seen Positive Positive Positive 

28 183211 1132/18 30 Y M Lt axilla  Pus TL Not seen Seen Positive Positive Positive 

29 183312 1168/18 21 Y F Lt supraclavicular Pus NSI s/o TB Seen Seen Positive Positive Positive 

30 194619 1192/18 30 Y M Lt cervical Pus TL Seen Not seen Positive Positive Positive 

31 203244 1241/18 27 Y M Lt cervical Hemorrhagic TL Seen Seen Positive Positive Positive 

32 205532 1261/18 23 Y F Rt cervical Pus NL s/o TB Seen Seen Negative Negative Positive 

33 221990 1352/18 25 Y F Rt breast Blood mixed GM Seen Not seen Negative Negative Negative 

34 226504 1386/18 24 Y F Cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

35 236609 1438/18 55 Y M Rt axillary Pus SI Not seen Seen Negative Negative Negative 

36 243351 1481/18 16 Y M Rt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

37 251944 1534/18 58 Y M Rt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

38 267933 1632/18 5 Y M Rt submandibular  Pus SI Not seen Not seen Negative Negative Negative 

39 26635 1674/18 65 Y F Rt submandibular  Blood mixed GL Seen Not seen Negative Negative Positive 

40 275772 1685/18 45 Y M Rt cervical Pus GL s/o TB Seen Seen Negative Negative Positive 

41 294742 1784/18 47 Y M Lt inguinal Blood mixed GL Seen Not seen Negative Negative Positive 

42 298583 1808/18 17 Y M Lt cervical Blood mixed NGL s/o TB Seen Seen Negative Negative Positive 

43 301244 1827/18 40 Y F Lt cervical Blood mixed GL s/o TB Seen Not seen Negative Negative Positive 

44 32549 2014/18 25 Y F Lt cervical Blood mixed pus TL Seen Seen Positive Positive Positive 

45 32854 2041/18 45 Y F Rt inguinal Blood mixed SI Not seen Not seen Negative Negative Negative 

46 369464 2209/18 36 Y F Rt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

47 388119 2311/18 64 Y M Rt cervical Pus SI Not seen Not seen Negative Negative Negative 

48 38858 2360/18 38 Y M Rt cervical Blood mixed pus GL s/o TB Seen Seen Positive Positive Positive 

49 403758 2387/18 32 Y M Lt supraclavicular Blood mixed RL Not seen Not seen Negative Negative Negative 

50 416761 2444/18 22 Y M Cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

51 438454 2560/18 32 Y M Rt cervical Pus TL Seen Seen Positive Positive Positive 

52 438381 2561/18 32 Y F Cervical Blood mixed GL Seen Not seen Negative Negative Positive 

53 452616 2624/18 12 Y M Rt cervical Pus NGL s/o TB Seen Seen Positive Positive Positive 
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54 4812 34/19 70 Y F Lt cervical Pus SI Not seen Not seen Negative Negative Negative 

55 11805 70/19 28 Y F Rt cervical Pus GL Seen Seen Positive Positive Positive 

56 13373 77/19 21 Y F Rt cervical Hemorrhagic GL s/o TB Seen Not seen Negative Negative Positive 

57 13659 78/19 32 Y F Ant chest wall Pus NI Not seen Seen Positive Positive Positive 

58 16772 93/19 30 Y F Rt cervical Blood mixed GL s/o TB Seen Not seen Negative Negative Positive 

59 2068 126/19 35 Y M Rt cervical Pus  TL Not seen Seen Positive Positive Positive 

60 2445 158/19 21 Y M Submandibular Pus TI Seen Seen Positive Positive Positive 

61 36207 200/19 5 M M Lt supraclavicular Pus GL s/o TB Seen Seen Negative Positive Positive 

62 38573 209/19 30 Y M Cervical Pus TL Seen Seen Positive Positive Positive 

63 45738 259/19 22 Y F Lt cervical Pus TL Seen Seen Positive Positive Positive 

64 58391 344/19 40 Y M Rt cervical Blood mixed TL Seen Not seen Positive Positive Positive 

65 7685 565/19 55 Y F Rt breast Pus GM Seen Not seen Negative Negative Negative 

66 92971 588/19 40 Y M Rt supraclavicular Blood mixed RL Not seen Not seen Negative Negative Negative 

67 112668 754/19 14 Y F Rt cervical Blood mixed GL Seen Not seen Negative Negative Positive 

68 113297 755/19 45 Y F Lt supraclavicular Blood mixed GL s/o TB Seen Seen Positive Positive Positive 

69 113483 756/19 6 Y F Rt cervical Blood mixed GL Seen Not seen Negative Positive Positive 

70 123424 829/19 39 Y M Rt cervical Blood mixed GL s/o TB Seen Seen Negative Positive Positive 

71 123487 830/19 52 Y F Lt breast Blood mixed SI Not seen Not seen Negative Negative Negative 

72 133916 914/19 18 Y M Cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

73 140077 948/19 45 Y F Rt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

74 149075 1006/19 35 Y F Rt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

75 160175 1064/19 16 Y M Submental Hemorrhagic RL Not seen Not seen Negative Negative Negative 

76 168958 1109/19 3 Y F Cervical Pus like Acute suppurative Not seen Not seen Negative Negative Negative 

77 169070 1110/19 12 Y M Rt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

78 15168 1114/19 25 Y M Left epididymis Pus like GL s/o TB Seen Seen Negative Positive Positive 

79 171656 1127/19 32 Y F Rt preauricular+cervical Blood mixed pus GL s/o TB Seen Not seen Negative Positive Positive 

80 178326 1159/19 19 Y M Rt mandibular Pus GL s/o TB Seen Seen Negative Negative Positive 

81 180620 1184/19 9 Y M Lt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 
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82 185253 1188/19 34 Y M Rt cervical Blood mixed GL s/o TB Seen Not seen Negative Negative Positive 

83 188660 1204/19 42 Y M Lt axillary Blood mixed GL s/o TB Seen Not seen Negative Negative Negative 

84 194346 1232/19 16 Y M Lt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

85 197242 1246/19 28 Y F Lt cervical Blood mixed pus GL s/o TB Seen Not seen Negative Positive Positive 

86 199010 1254/19 75 Y M Lt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

87 205393 1286/19 29 Y F Rt cervical Blood mixed GL s/o TB Seen Not seen Negative Negative Positive 

88 206828 1295/19 15 Y M Rt cervical Blood mixed GL s/o TB Seen Not seen Negative Negative Positive 

89 18708 1301/19 2 Y M Lt axillary Pus RL with suppuration Not seen Not seen Negative Negative Negative 

90 209665 1314/19 15 Y M Lt inguinal Blood mixed RL Not seen Not seen Negative Positive Positive 

91 225836 1397/19 20 Y F Cervical Pus GL s/o TB Seen Not seen Negative Positive Positive 

92 21038 1423/19 20 Y F Rt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

93 231354 1432/19 28 Y F Lt breast Pus Granulomatous mastitis Seen Not seen Negative Negative Positive 

94 233927 1441/19 23 Y M Cervical Pus GL s/o TB Seen Seen Negative Negative Positive 

95 237355 1461/19 35 Y F Lt postauricular Blood mixed RL Not seen Not seen Negative Negative Negative 

96 239687 1475/19 20 Y M Rt cervical Pus TL Not seen Seen Positive Positive Positive 

97 242830 1503/19 23 Y F Lt cervical Blood mixed NGL s/o TB Seen Seen Negative Negative Positive 

98 243968 1505/19 23 Y F Cervical Blood mixed pus NGL s/o TB Seen Seen Negative Negative Positive 

99 246226 1523/19 14 Y M Lt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

100 249669 1563/19 32 Y M Cervical Pus NGL s/o TB Seen Not seen Negative Negative Positive 

101 256034 1614/19 54 Y M Lt cervical Pus TL Seen Seen Negative Positive Positive 

102 259032 1647/19 32 Y F Rt cervical Blood mixed RL Not seen Not seen Negative Negative Negative 

103 24110 1649/19 60 Y M Rt supraclavicular Blood mixed GL Seen Not seen Negative Negative Negative 

104 24302 1663/19 50 Y F Rt cervical Blood mixed GL s/o TB Seen Seen Negative Positive Positive 

105 262301 1668/19 35 Y M Rt cervical Blood mixed GL s/o TB Seen Seen Negative Negative Negative 

106 262387 1672/19 20 Y F Rt breast Blood mixed GM Seen Not seen Negative Negative Negative 

107 24473 1701/19 35 Y F Lt postauricular Pus NL Not seen Seen Negative Negative Negative 

108 24908 1731/19 21 Y M Rt postauricular Blood mixed pus NL Not seen Seen Negative Negative Positive 
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