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ABSTRACT

Background and Objectives

Tuberculous lymphadenitis is a common extrapulmonary manifestation of tuberculosis which is
difficult to accurately diagnose especially when resources are limited like in most of the progressive
countries. The current research is focused on comparing the diagnostic utility and effectiveness of
GeneXpert and Fine Needle Aspiration Cytology (FNAC) for accurate identification of tuberculous
lymphadenitis.

Materials & Methods

This study was conducted at a tertiary care hospital, Punjab, Pakistan, from October 2022 to December
2023. A total of 150 patients with clinically suspected tuberculous lymphadenitis were included.
FNAC and GeneXpert were performed on all patients in the study and the results were compared for
accuracy of diagnosis. FANC results were analyzed for granulomatous inflammation and AFB
presence. On the other hand, GeneXpert was used to detect Mycobacterium TB DNA and rifampicin
resistance.

Results

FNAC identified granulomatous inflammation in 80% of cases. Sensitivity and specificity of FNAC
remains 92.3% and 66.7% respectively. However, GeneXpert showed a sensitivity of 86.7% and
detected rifampicin resistance in 10% of cases.

Conclusion

This comparative study concluded that although FNAC is initially a valueable tool for diagnosing
tuberculous lymphadenitis, limitations in accuracy limits its reliability. However, the other diagnostic
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tool, GeneXpert provides comparatively higher diagnostic accuracy and is essential for detecting drug
resistance. Therefore, this study recommends an integrated use of FNAC and GeneXpert to improve
the diagnosis of Tuberculous lymphadenitis.
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INTRODUCTION

GeneXpert and Fine Needle Aspiration Cytology (FNAC) are two techniques which are globally
utilized in the diagnostics of tuberculous lymphadenitis. It is a common form of extrapulmonary TB
which can be defined as the inflammation of lymph nodes as a result of Mycobacterium TB infection.
Accurate and timely clinical diagnosis is a fundamental and mandatory step for prompt treatment of
tuberculous lymphadenitis [1]-[3].

Comparative studies between FNAC and GeneXpert in the correct identification of tuberculous
lymphadenitis have shown that FNAC remains a valuable initial diagnostic tool due to its accessibility
and ability to provide immediate cytological evaluation [4]-[6]. GeneXpert enhances diagnostic
accuracy, particularly in cases where FNAC results are inconclusive or when a rapid diagnosis is
required [7]. The combination of FNAC and GeneXpert has been shown to improve diagnostic yield,
allowing for more accurate and timely diagnosis of tuberculous lymphadenitis [8].

In resource constrained medical facilities where access to advanced molecular diagnostics may be
limited, FNAC remains a cornerstone in the diagnosis of tuberculous lymphadenitis. However, the
integration of GeneXpert into diagnostic techniques has the potential to improve the sensitivity and
specificity of TB detection, particularly in cases with atypical presentations or where drug resistance
is a concern [9]. The synergistic use of these diagnostic tools can optimize patient outcomes by
ensuring accurate and early diagnosis, thereby facilitating appropriate treatment and reducing the
burden of TB [10].

MATERIALS AND METHODS

The study was conducted at a tertiary healthcare facility in Southern Punjab Pakistan in the South
Asia which is single largest source of the Tuberculous lymphadenitis cases around the globe [1].
Bahawal Victoria Hospital, Bahawalpur is one of the largest health care facility in the south Punjab
region. The study period was comprised of more than 15 months, from October 2022 to December
2023.

A total of 150 patients with clinically suspected tuberculous lymphadenitis were enrolled in the study.
Patients were selected consecutively as they presented to the hospital, ensuring a representative
sample of the population. The inclusion and exclusion criteria are presented as follows:

Inclusion Criteria:

« Patients of all ages and both genders with clinically suspected tuberculous lymphadenitis.

« Patients who provided informed consent.

Exclusion Criteria:

e Patients with a history of lymphadenopathy due to causes other than TB, such as malignancy or
autoimmune diseases.

« Patients who had received anti-tuberculous treatment prior to presentation.

FNAC was performed on all 150 vitally stable patients. A 22-gauge needle attached to a 05 ml syringe
was used to aspirate material from the affected lymph nodes under aseptic conditions after written
consent. Multiple passes were made to obtain an adequate sample and sample adequacy was
confirmed on site microscopy. Aspirated material was then smeared onto glass slides, air dried and
stained with Diff-Quik stain for cytological examination.

In parallel, an additional sample was collected from each patient for GeneXpert testing. The aspirated
material was transferred into a sterile container and sent to the hospital's molecular diagnostic
laboratory for processing. GeneXpert MTB/RIF assay was performed according to the manufacturer's
protocol, with results obtained within 2 hours.
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The presence of granulomas composed of Langhans giant cells, caseous necrosis, and epithelioid
histiocytes were among the cytological findings consistent with granulomatous inflammation favoring
the diagnosis of tuberculous lymphadenitis. The aspirated material was considered positive for the
GeneXpert assay if Mycobacterium tuberculosis DNA was detected in it. Rifampicin resistance was
also evaluated as part of the assay.

The data was entered and assessed using SPSS 26.0. The sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV) of FNAC were calculated using GeneXpert as the
reference standard. The percentage results that were shown came with a 95% confidence interval.
Chi-square testing was used to assess the association between FNAC and GeneXpert results; a p-value
of less than 0.05 was considered statistically significant.

RESULTS

The study comprised 150 patients in total. The patients' ages ranged from 15 to 70 years old, with a
mean age of 35.4 years (SD £ 12.8 years). Of the patients, sixty percent were men and ninety percent
were women (n = 60, 40%). Table 1 displays the patients' age and gender distribution.

Table 1: Demographic Characteristics of the Study Population

Characteristic | Number of Patients (n=150) | Percentage (%)
Gender

Male 60 40%

Female 90 60%

Age Group (years)

15-30 50 33.3%

31-45 55 36.7%

46-60 35 23.3%

>60 10 6.7%

Out of the 150 patients, FNAC was positive for granulomatous inflammation suggestive of
tuberculous lymphadenitis in 120 patients (80%). Among these, 85 samples (56.7%) showed the
presence of caseous necrosis, and AFB was detected in 60 samples (40%).

GeneXpert testing was positive for Mycobacterium TB in 130 out of 150 patients (86.7%). Rifampicin
resistance was detected in 15 patients (10%). Statistical results of FNAC compared to GeneXpert are
shown in Table 2.

Table 2: Diagnostic Performance of FNAC Compared to GeneXpert

Diagnostic Parameter Value (95% CI)
Sensitivity 92.3% (85.7% - 96.4%)
Specificity 66.7% (44.7% - 84.4%)

Positive Predictive Value (PPV) | 96.7% (91.4% - 98.8%)
Negative Predictive Value (NPV) | 50% (32.9% - 67.1%)

The association between FNAC and GeneXpert results was statistically significant (%> = 25.63, p <
0.001). This indicates that FNAC has a strong correlation with GeneXpert in the diagnosis of
tuberculous lymphadenitis, though GeneXpert outperformed FNAC in terms of sensitivity.

Among the 15 patients with rifampicin resistance detected by GeneXpert, FNAC results were positive
in 13 cases (86.7%), suggesting that FNAC can still be a useful initial diagnostic tool even in cases of
drug-resistant TB.

DISCUSSION

This study sought to evaluate the effectiveness of FNAC in diagnosing tuberculous lymphadenitis as
compared to GeneXpert in a tertiary care setting. The results affirm that while FNAC is a valuable
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tool, its diagnostic accuracy is surpassed by that of GeneXpert, particularly in cases with a low
bacterial load or when drug resistance is a concern.

FNAC was positive in 80% of cases, consistent with previous studies that have underscored its utility
in identifying granulomatous inflammation, characterized by caseous necrosis and the boomerang
shaped epithelioid histiocytes in background of lymphocytes. [1][2]. Despite this, sensitivity of FNAC
was found to be 92.3%, which is somewhat lower than in other reports [3]. This discrepancy may be
attributed to the subjective nature of cytological evaluation and the potential for sampling errors,
which can lead to false negatives [2][11].

GeneXpert, with its sensitivity of 86.7% in this study, continues to be a gold standard in molecular
diagnostics for TB [4][5]. The assay's ability to detect Mycobacterium TB DNA directly from clinical
samples with high accuracy, even in paucibacillary forms of the disease, has been well documented
[12][13]. This study includes those findings, highlighting GeneXpert's role in rapidly diagnosing TB
and detecting rifampicin resistance, which was observed in 10% of the cases [6][14]. The early
detection of drug resistance is crucial in management of TB, as it allows for the timely initiation of
appropriate targeted therapy and helps to prevent the spread of resistant strains [15][16].

The specificity of FNAC in this study was 66.7%, which aligns with other studies that have reported
limitations in FNAC's ability to definitively diagnose tuberculous lymphadenitis, especially in the
absence of AFB [8][17]. This limitation underscores the need for complementary diagnostic tools,
such as GeneXpert, to enhance diagnostic accuracy. Studies have shown that the combined use of
FNAC and GeneXpert can significantly improve the overall diagnostic yield, as evidenced in our
study [10][18].

FNAC remains a valuable diagnostic tool for the in resource-limited settings like Bahawal Victoria
Hospital where it provides a cost-effective and rapid method for initial assessment. However, an
integration of both methods may enable improved patient care [19]-[20].

CONCLUSION

Two diagnostic tools, FNAC and GeneXpert, are studied and analyzed for comparative results for
utilization in effective diagnosis of tuberculous lymphadenitis. The results are statistically computed
and compared for finding out a more efficient approach among the two. The study concluded that
FNAC is an easily available and comparatively low-cost diagnostic tool with a limitation of diagnostic
accuracy based on several factors including preprocessing and clinician competency. On the other
hand, GeneXpert has higher sensitivity and ability to detect rifampicin resistance has proven itself a
comparatively more accurate technique for diagnosis of TB. Based on statistical analysis, the
integration of GeneXpert and FNAC improves the overall diagnostic accuracy and helps in the early
identification of drug-resistant TB. In regions like Bahawalpur, Punjab, Pakistan, with a high burden
of TB, the integrated use of FNAC and GeneXpert is a recommended approach to optimize TB
diagnosis and control the further the spread of the disease.
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