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Background: Tuberculosis has been declared a global emergency. The mainstay for its control 

is the rapid and accurate identification of infected individuals. Tuberculous lymphadenitis is 

one of the most common extrapulmonary forms of tuberculosis. To improve the diagnosis, 

rapid diagnostic techniques such as antibody detection method using immuno 

chromatographic test methods (ICT-TB) have been developed. Objectives : This study was 

designed to evaluate the role of ICT-TB in the diagnosis of tuberculous lymphadenopathy. 

Methods : This study was carried out on 55 patients of lymphadenopathy reffered to the 

department of cytopathology, JJM Medical College, Davangere, from September 2005 to April 

2007. Two ICT kits from different manufacturers were used on all cases of cytologically proven 

tuberculous lymphadenopathy cases. Results: Out of 685 lymphnode aspirates in the study 

period tuberculous lymphadenoapthy features were seen in 234 cases. 55 cases were selected 

from this group for present study. ICT test was positive in overall 21.82% cases. High positivity 

was seen in age group of 25 and above, when the duration of illness was more than 6 months 

and when lymphnodes were multiple and matted. ICT positivity was also significant when 

cytology showed caseous necrosis as the predominant pattern. ICT positivty was more in AFB 

positive cases but few cases showed positivity even on AFB negative smears. Conclusion : Our 

results suggest that ICT TB rapid test can be used as additional diagnostic modality and not as a 

sole diagnostic method. FNAC can still be considered a highly diagnostic for tuberculous 

lymphadenopathy. 
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1. Introduction

Tuberculosis(TB) remains a worldwide public health problem 

despite the fact that the causative organism was discovered more 

than hundred years ago.[1] India accounts for nearly one third of 

the global burden of TB.[2] Tuberculous lymphadenopathy is the 

commonest presentation of extra pulmonary TB in both 

immunosuppressed and nonimmunosuppresed population.[3,4]

The diagnosis of TB depends upon number of tests such as chest 

X ray, acid fast bacilli (AFB) stain and culture of the sputum. These 

conventional methods are not satisfactory because the AFB stain is 

insufficiently sensitive and culture takes more than three weeks to 

produce the results.[5] 

The key to control TB is its rapid detection.[6] Under rapid 

diagnostic methods, “Fine Needle Aspiration Cytology (FNAC)” is a 

simple, efficient and cost effective outpatient procedure employed 

in the early diagnosis of tuberculous lymphadenopathy.[7] 

A number of alternative diagnostic tests that use molecular, 

chromatographic and immunologic methods have also been 

developed. Immunologic methods use the specific humoral or 

cellular responses of host to infer the presence of infection or the 

disease. Similar to other serological tests these tests do not require 

a specimen from the site of infection.[8]

The most sensitive and specific tests such as the Polymerase 

chain reaction (PCR) and Transcription mediated amplification 

(TMA) are too expensive and difficult to operate for routine 

diagnosis of TB.[5] ELISA (Enzyme Linked Immuno Sorbent Assay) 

test detect antibodies to M. tuberculosis and has been reported to
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 have high sensitivity and specificity. Despite their simplicity, ELISA 

assays also require lab resources that are not widely available in 

many developing countries.[9]

T h e  r e c e n t l y  i n t r o d u c e d  s e r o l o g i c  t e s t  

“Immunochromatographic – TB” (ICT-TB) test rapidly detects 

antibodies in the serum of pulmonary and extrapulmonary TB.[10] 

It is supposed to be simple, reliable and yet not requiring a 

sophisticated technology and hence is considered ideal for 

developing countries.[10]

This study was carried out on 55 patients with 

lymphadenopathy, referred to the department of cytopathology, JJM 

Medical College, Davangere from September 2005 to April 2007 for 

fine needle aspiration. Patients presenting with lymphadenopathy 

were subjected to brief clinical examination. An informed consent 

was taken from the patients after explaining the procedure. These 

patients were subjected to FNAC. Study included new cases of 

clinically or cytologically diagnosed tuberculous lymphadenopathy 

of all age groups. Previously diagnosed or incompletely treated 

tuberculous lymphadenopathy cases were excluded. 

For immunochromatographic TB test, under aseptic 

precautions, blood was collected by venepuncture about 2ml was 

collected in sample collection tubes. Blood was allowed to clot and 
oserum was separated using a centrifuge and stored at 4 c. Serum 

thus obtained was subjected to immunochromatographic test in the 

cytologically proven tuberculous lymphadenopathy cases as shown 

in Fig1. Kits from two different manufacturers were used for the 

study.

This is a rapid, self performing, qualitative two site sandwich 

immunoassay for the detection of antibodies to Mycobacterium 

tuberculosis in human serum / plasma or whole blood. 

2. Methodology

Principle of test : 

3. Results

Fig 1. Cytology of tuberculous lymphadenitis.

Immunochromatography test Kit :

As the test serum flows through the assembly of the device, 

after addition of the sample running buffer, the colored 

recombinant tuberculosis antigens (38kDa/LAM) colloidal gold 

conjugate, complexes with M.tuberculosis specific antibodies in 

the sample.  This complex moves further on the membrane to the 

test region, where it is immobilized by the recombinant 

tuberculosis antigens (38kDa/LAM) coated on the membrane 

leading to formation of a pink-purple colored band which confirms 

a positive test result. Absence of this colored band in the test region 

indicates a negative test result for tuberculosis.  The unreacted 

conjugate and rabbit immunoglobulin conjugated to colloidal gold 

move further on the membrane and are subsequently immobilized 

by the anti rabbit antibodies coated on the membrane at the 

control region, forming a pink-purple band.  This control band 

serve to validate the test results.[5,10]

           During the study period of September 2005 to April 2007 

total of 2096 aspirates were done, out of which lymphnode 

aspirates constituted 685 cases (32.68%). Reactive lymphadenitis 

constituted the major group with 274 patients (40%), followed by 

tuberculous lymphadenitis 234 patients (34.16%), indicating it as 

the most common infective lesion encountered in this study. Out of 

234 cases, 55 patients were selected for the present study.

    Serum samples of 12 cases (21.82%) were ICT positive in both 

the kits. In remaining 43 cases (78.18%) ICT test was negative in 

both the kits as shown in Graph 1. The results obtained were 

similar in both the kits as shown in Fig2.

The commonest age group is 16-30 years constituting 50.91%, 

31-45 years (23.64%), 0-15 years (20%), 46-60 years(5.45%). In 

this study 30 patients were in the age group of above 25 years of 

which 7 cases (23.33%) showed ICT positivity. 14 cases were in the 

age group of 15 to 24 years of which 3 cases (21.42%) showed ICT 

positivity. In the remaining 11 patients in the age group of below 14 

years 2 cases (18.18%) showed ICT positivity. 

Male:Female ratio is 1:3. Most patients had lymphadenopathy 

of less than 3 months duration seen in 38 patients (69.09%), 
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followed by 3-6 months duration in 12 patients (21.82%) and 

more than 6 months in 5 patients (9.09%). Out of 55 patients 38 

presented with lymphadenopathy of less than 3 months duration of 

which 7(18.42%) were found to be ICT positive. In 3-6 months 

duration of illness there were 12 patients of which 3(25%) were ICT 

positive. In the remaining 5 patients of > 6 months duration 2(40%) 

were ICT positive.

Majority of patients presented with lymphadenopathy of 

cervical region seen in 38 patients (69.09%), followed by 

submandibular regions seen in 6 patients (10.91%), supraclavicular 

in 9%, axillary in 7%, preauricular and inguinal in 2% cases. 

Majority (89.09%) presented with lymphnodes of more than 1 

cm in size. Size ranging from 1x1x1 to 5x3x2 cm. 44 patients (80%) 

had multiple lymphnodes with matting is seen in 25  patients 

(45.45%) and discrete in 19 patients (34.55%). 11 patients (20%) 

had solitary lymphadenopathy. In this study 49 cases had 

lymphnodes of more than 1 cm, among them 11 cases (22.45%) 

showed ICT positivity. Only 6 cases were of less than 1 cm in size, 

among them only 1 case (16.67%) showed ICT positivity. 

In this study majority 25 cases presented with matted 

lymphnodes of which 8 (32%) were ICT positive, followed by 

multiple discrete nodes in 19 cases of which 3(15.79%) were ICT 

positive. In the remaining 11 cases presented with solitary lymph 

node, only one was ICT positive as shown in Table 1.  

In the present study epithelioid granulomas with necrosis was 

the predominant microscopic pattern seen in 38 cases (69.09%), 

followed by caseous necrosis without granuloma in 9 cases 

(16.36%) and granulomas without necrosis in remaining 8 cases 

(14.55%). Out of 55 cases 38 cases showed epitheloid granuloma 

with necrosis as the predominant pattern of which only 6 cases 

(15.79%) were ICT positive. 6 (66.67%) out of 9 were ICT positive 

when necrosis alone was the predominant microscopic pattern. No 

ICT positivity was observed when microscopic features were 

epitheloid cell granuloma without necrosis as shown in Graph 2.  

          AFB positivity seen in 13 cases (23.64%) out of 55 cases. AFB 

positivity was seen predominantly (88.89%) in necrosis alone 

pattern, followed by 13.16% in epitheloid granuloma with necrosis 

pattern. Of the total 55 cases 13 were found to be AFB positive and 

majority among them 8 cases (61.54%) were ICT positive. In the 

remaining 42 cases AFB was negative but still 4 of them showed ICT 

positivity as shown in table 2. 

Graph 1. Immunochrotographic test results in tuberculous 

lymphadenopathy.            

Graph 2.  Microscopic Pattern and ICT results in TB 

lymphadenopathy

Table 1. Description of Lymphnode and ICT results in TB 

lymphadenopathy

Table 2. AFB status and ICT results in tuberculous 

lymphadenopathy. 

Table No. 3 .Comparative studies showing ICT Positivity in 

Extra Pulmonary TB.

Table 4. Serological results in tuberculous lymphadenopathy
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   The immune response in mycobacterial disease appears to be 

associated with HLA class II allotypes and different patients 

appear to recognize different antigens.  It is thus unlikely that all 

tuberculosis patients will recognize a single antigen, and hence 

prove to be a handicap for the development of antibody based 

detection systems for mycobacteria.[12]

In our study ICT positivity in Tuberculous lymphadenopathy 

was seen in 21.82% of cases while study conducted by Khan N et al 

showed 35.00% ICT positivity as shown in Table No. 4. The low 

sensitivity could be due to poor antigenic stimulation seen in 

debilitating illness, formation of immune complexes and over 

activity of suppressor T lymphocytes.[18] Study conducted by 

Bartoloni A et al confirmed higher sensitivities of ICT test for the 

pulmonary infection than for the extra pulmonary infection.[17]

Mycobacterial infection elicits humoral immune response 

leading to the production mainly of IgA, IgM & IgG antibodies in 

patients.  High IgG titers, supposed to be due to active disease.[18] 

It has been seen that IgG holds the great promise in diagnosing an 

active disease in both children as well as adults, as compared to 

IgM or IgA class. IgG is also found to be an useful antibody for 

monitoring the response of anti tubercular treatment.[2]

Immunochromatographic analysis in our study showed 

increased positivity in 25 and above age group which is similar to 

Ahmed Z et al who evaluated the antibody status using ELISA as 

shown in Table No. 5.[18]

The lower incidence of ICT positivity in children below 14 

years is attributed to lower IgG titers in primary tuberculosis 

which is predominant in children, than in post primary 

tuberculosis seen at later age groups and shorter duration of 

illness might be another factor for low positivity in 0-14 year age 

group patients.[18]  

           Male to female ratio in the present study was 1:3 with female 

prepronderance. However tuberculosis does not show any sex 

predilection.[11,18,19]

          In the present study ICT positivity was 18.42% in cases where 

duration of lymphadenopathy was less than 3 months which 

increased to 40% in cases where duration of lymphadenopathy 

was more than 6 months indicating long lasting IgG antibody 

production in older cases. Our findings appear to be similar to that 

of Ahmed Z et al who used ELISA based estimation of antibodies in 

FNAC proven tuberculous lymphadenopathy cases as shown in 

Table No. 6.[18]

  In present study ICT positivity was seen in 16.67% cases 

where lymphnodes were less than 1 cm size, which increased to 

22.45% in cases where lymphnodes were more than 1cm in size. 

Our findings appeared to be similar to that of Ahmed Z et al as 

shown in Table No. 7.

Tuberculosis is a disease that can affect any organ of the body. 

Tuberculous lymphadenitis is the most common type of extra 

pulmonary TB.[11] The diagnosis of tuberculosis is easy and 

simple when the disease is florid or disseminated but localized 

involvement of extra pulmonary organ or tissue may at times pose 

a diagnostic problem.[12]

Basic diagnostic modalities in TB are detection of 

mycobacteria or its products as a direct approach and 

measurement of humoral and cellular responses of the host 

against tuberculosis as an indirect approach.[12] Diagnosis of 

tuberculous lymphadenopathy by using fine needle is an 

established practice.  The characteristic cytologic findings seen are 

presence of epithelioid cell macrophages associated with or 

without caseous necrosis and caseous necrosis alone with or 

without AFB positivity.[7,13]

Antibody based serological test to diagnose TB has long been 

sought.[14] The following table no 3 shows various studies 

showing ICT positivity in extrapulmonary TB. Rasolofo V et al[15] 

65.2%, Zhou AT et al[16] 76%, Bartoloni A et al[17] 16.67%, Khan 

N et al[10] 34.04%.The present study showed 21.82%.

4. Discussion
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Age group

Duration (months)

Size of LN(s)

Study

18Ahmed Z et al

18Ahmed Z et al

18Ahmed Z et al

AFB Positivity
ICT positivity 

Present Study

Present Study

Present Study

AFB Negativity
ICT Positivity

0 – 14

15 – 24

25 and above 

< 3

3 – 6

> 6

<1 cm

>1 cm

l5Chang C L et a

14Gounder C et al

21Cole R A et al

18Bartoloni A et al

Present study 

70.00%

83.30%

91.67%

66.67%

88.89%

100%

66.67%

83.33%

81.13%

80.00%

86.36%

66.70%

61.54%

18.18%

21.42%

23.33%

18.42%

25.00%

40.00%

16.67%

22.45%

71.42%

30.00%

76.85%

16.70%

9.52%

Table No. 5 Serological results according to age groups

Table No. 6. Serological results according to duration of illness

Table No. 7 Serological results according to size of lymphnode

Table No. 8.Comparative studies Showing AFB Status And ICT 

Positivity
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High false negativity in patients with small lymphnodes might be 

due to shorter duration of illness, as all patients in this group (< 1 

cm size) had less than three months duration of illness.[18] ICT 

positivity was also seen predominantly (32%) in multiple matted 

group of lymphnodes which may be due to longer duration of 

illness which gave rise to matting of lymphnodes. 

The positivity was more pronounced when the cytological 

findings were consisted of caseous necrosis without granuloma 

seen in 66.67% of cases.  However positivity dropped to 15.79% 

when cytological findings were predominantly showing 

granulomas. One of the definitive criteria to evaluate various 

diagnostic modalities in TB is demonstration of tubercle bacilli in 

the lesions.[20]

 In our study 61.54% ICT positivity was seen in AFB positive 

smears but 9.52% positivity was also observed in AFB negative 

smears indicating the necessity of additional methods for the 

detection of disease as shown in Table No. 8.

HIV infection predominantly infects T lymphocytes and 

deflete them resulting in reduced host immune response. In our 

study only one case was HIV seropositive and was ICT negative 

which is consistent with other investigations in which serological 

tests for diagnosing TB have yielded disappointing results in HIV 

positive subjects.  ICT-TB study conducted by Mathur M.L were of 

little use in HIV positive subjects.[9]

Studies have confirmed higher sensitivities for the smear 

p o s i t i v e  p a t i e n t s  t h a n  f o r  t h e  s m e a r  n e g a t i v e  

patients.[10,14,16,17,21] The more vigorous antibody response 

observed in smear positive patients has been interpreted as a 

result of greater exposure to antigens in patients with high 

bacillary loads.[17]

 use it as a solitary diagnostic mode. It is a well established rapid 

test but at present it can only serve as a valuable aid in conjunction 

with other diagnostic modalities. 

In recent years, the detection of active tuberculosis by 

serologic means has been the subject of number of added 

investigations. Although serologic testing for TB is unnecessary in 

cases where cytological smears are positive for AFB, its areas of 

potential use includes patients who are smear negative or who are 

suspected to have other extra pulmonary tuberculous lesions. 

ICT-TB test has limited value in the extreme age groups than in 

adults. It has shown relevance in later stages of tuberculous 

lymphadenopathy where aspirates had characteristic caseous 

necrosis. In early cases of tuberculous lymphadenopathy it was 

not sufficiently predictive to use as a routine diagnostic aid. Hence 

at present FNAC is still the diagnostic of choice in all cases of 

tuberculous lymphadenopathy. 

              A better understanding of the repertoire and dynamics of 

antibody response in a patient of tuberculous lymphadenopathy 

along with incorporation of newer and more specific antigens is 

necessary to detect the more sensitive and specific antibodies. 

However larger studies are required to establish ICT-TB test to
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5. Conclusion
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