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Abstract: Background: Tubercular lymphadenitis (TBL) is the most common form of extra
pulmonary tuberculosis. Currently the standard diagnostic tool for TBL is culture, which
takes more than several weeks to yield results. Recently the use of nucleic acid
amplification tests (NAATS), especially polymerase chain reaction (PCR) has gained
acceptance for rapid diagnosis of tubercular lymphadenitis. This study is to evaluate the
role of real time PCR in the diagnosis of tubercular lymphadenitis. Methods: This cross-
sectional type of descriptive study was conducted in the Department of Pathology,
Rajshahi Medical College and Department of Microbiology (BSMMU) over a period of
two years from July 2017 to June 2019. Tissue biopsy from the lymph node was fixed with
10% formalin and was processed and stained with haematoxylin and eosin stain and was
examined in Pathology Department of Rajshahi Medical College, Rajshahi and Real time
PCR was done in Microbiology Department of BSMMU, Dhaka. Out of the 47 cases, 32
cases were histopathologically confirmed as tubercular lymphadenitis and the rest 15
cases were as chronic non-specific lymphadenitis which served as control in the study.
Results: The Real time PCR had (46.87%) sensitivity, (100%) specificity. PPV was (100%)
and NPV was (46.87%). The overall diagnostic accuracy of the test was (63.82%).
Conclusion: The study concluded that role of Real time PCR was mildly sensitive and
highly specific in the diagnosis of tubercular lymphadenitis.

Chronic

Keywords:  Histopathology, Tubercular

lymphadenitis, Real time PCR.

lymphadenitis, nonspecific

Original Research Article

*Correspondence:

Dr. Nazifa Islam

Assistant Professor (c.c)
Department of pathology,

Rajshahi Medical College. Rajshahi
E-mail: nazifa79islam@gmail.com

How to cite this article:

Islam, N., Badruddoza, S. M., Khanam, K.,
Sarkar, A., & Afrin, T; Role of Real time
Polymerase Chain Reaction in the
diagnosis of tubercular lymphadenitis. Taj
2024;37 (2): 161-167.

Article history:
Received: August 16, 2024
Revised: October 25, 2024
Accepted: November 12, 2024
Published: December 01, 2024

Article at a glance:

Study Purpose: The purpose of this study was to find out the role of Real time Polymerase Chain Reaction in the diagnosis of tubercular

lymphadenitis.

Key findings: Real time Polymerase Chain Reaction was highly specific in the diagnosis of tubercular lymphadenitis.
Newer findings: Real time Polymerase Chain Reaction is significantly positive in tubercular lymphadenitis.
Abbreviations: PCR: Polymerase Chain Reaction, NAAT: Nucleic Acid Amplification Test. TBL: Tubercular.
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INTRODUCTION

Tuberculosis is the major public health
problem of developing countries and tubercular
lymphadenopathy is the most common extra
pulmonary manifestation of tuberculosis.! The
prevalence rate of all forms of tuberculosis is
404/100000 population in 2014.Extra pulmonary TB
constitutes 15-20% of all cases of tuberculosis.
Tubercular lymphadenitis is seen in 35% of extra
pulmonary cases, cervical lymph nodes being the

most common site of involvement (60-90%).2 The
laboratory diagnosis of tubercular lymphadenitis is
usually established by histopathology, microscopy
for demonstration of acid fast bacilli and
mycobacterial culture on biopsy specimen. Each of
these diagnostic methods has its own merits and
demerits and varies in terms of sensitivity and
specificity. Granulomatous lymphadenopathy has
a wide differential diagnosis and many other
clinical conditions can present the same cytology
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and histopathology as tubercular lymphadenitis.
Demonstration of AFB by Ziehl-Neelsen (ZN) stain
lacks sensitivity.

AFB culture is highly specific and sensitive
but takes 4-12 weeks to give results with the drug
susceptibility.> A meta analysis that was done
among 50 studied cases with ZN stain showed 50%
sensitivity and 90% specificity. Histopathology
showed 80% sensitivity and 90% specificity and
PCR showed 100% sensitivity and 90% specificity.*
PCR recently has been used for the identification of
Mycobacterium tuberculosis in formalin fixed
tissue. It may replace acid fast staining as the
preferred screening method since it is more
sensitive test.> PCR detects not only nuclear DNA
in live bacilli but also DNA molecules isolated from
the killed bacilli and deposited in stroma or in the
phagocytic cells.® PCR can be used for identifying
genes related to mycobacterial species or drug
resistance strains.” PCR can limit the steps, costs,
amounts of samples needed, risk of missing
mycobacterial DNA and lower the possibility of
cross contamination.® In tubercular granuloma,
mycobacterial staining and culture are often
negative but PCR on paraffin embedded tissue
seems to be highly sensitive.> So the application of
PCR along with histopathology help early
diagnosis, treatment and rapid outcome in terms of
prognosis.

MARTERIALS AND METHODS

This cross-sectional study was conducted
in the Department of Pathology, Rajshahi Medical
College and Department of Microbiology, BSMMU
over a period of two years from July 2017 to June
2019. A total 47 cases of sample were included in
the study. Specimen of tissue was fixed with 10%
formalin and stained with haematoxyline and eosin
stain was examined. Histopathological diagnosis
was done in the Rajshahi Medical College and Real
Time PCR was done from the Department of
Microbiology, BSMMU. Statistical analysis was
performed by using SPSS-version 25. The
sensitivity, specificity, positive and negative
predictive values and diagnostic accuracy were
computed. The level of significant was set at 5% and
p value 0.05 was considered significant.

RESULT

The this study was intended to find the
role of Real time polymerase chain reaction in the
diagnosis of tubercular lymphadenitis. A total
number of 47 were clinically suspected cases of
tubercular lymphadenitis. All the cases were
subjected to histopathological examination
followed by Real time PCR. Out of 47 cases, 32 cases
were histopathologically confirmed as tubercular
lymphadenitis and rest 15 cases were found as
chronic non-specific lymphadenitis. Among 32
15 cases were confirmed as tubercular
lymphadenitis by Real time PCR.

cases,

Table 1: Distribution of patients by demographic characteristics (n=47)

Demographic characteristics
Age (years)*
<20
21-30
31-40
41-50
>50
Sex
Male
Female
Socioeconomic condition
Lower class
Middle class
Upper class
Occupation
Student
Farmer

Number of patients  Percentage
8 17.0%
26 55.3%
6 12.8%
4 8.5%
3 6.4%
20 42.6%
27 57.4%
24 51.1%
21 44.7%
2 4.3%
9 19.1%
6 12.8%
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Service holder and retired
person
Businessman
Housewife

14.9%

8.5%
44.7%

*Mean age = (30.02+ 12.75) years; Range = (07 — 70) years.

This table showed 55.3% of the patients
were in between 21-30 years old with mean age of
the patients being 30.02+ 12.75 years and the
youngest and oldest patients were 7 and 70 years
respectively. Majority of the patients were female

(57.4%) and were in lower class (51.1%).
Housewives comprised over 44.7% of the patients.
holder/ retired person,
businessman and farmer were 19.1%, 14.9%, 8.5%
and 12.8% respectively.

Student, service

Table 2: Distribution of patients by histopathological findings (n=47)

Microscopic finding
Necrotizing granulomatous

Number of patients  Percent

. . 25 53.2%
inflammation
Granuloma (non-necrotizing) 7 14.9%
Chronic non-specific lymphadenitis
15 31.9%
Total 47 100%
This table showed that on necrotizing granuloma and 15 (31.9%) of patients

histopathological examination 25 (53.2%) of
patients  had  necrotizing  granulomatous
inflammation, 7 (14.9%) of patients had non

had chronic non
respectively.

specific ~ lymphadenitis

Table 3: Distribution of patient by the finding of Real time PCR for mycobacterium tuberculosis from
formalin fixed paraffin embedded tissue specimen (n=47)

Real time PCR

Positive 15
Negative 32
Total 47

Number of patients  Percent

31.91%
68.08%
100.0%

This table showed 15(31.91%) of patients had positive Real time PCR and 32(68.08%) of patients had

negative Real time PCR.

Table 4: Distribution of patient by histopathological findings of tubercular lymphadenitis and findings of
Real time PCR. (n=47)

Histopathological findings

Necrotizing granulomatous inflammation

Real time PCR Total
Positive Negative
14(29.80%) 11(23.40%) 25(53.18%)

Non necrotizing granulomatous inflammation  1(2.10%) 6(12.80%) 7(14.9%)
Chronic non-specific lymphadenitis 0(0.0%) 15(31.90%) 15(31.9%)
Total 15(31.90%) 32(68.10%) 47(100.0%)

x2=14.707, df=2, P value=0.001

This table showed 25(53.18%) patients had
necrotizing granulomatous inflammation in which
14(29.78%) of patients had PCR positive and

11(23.40%) PCR negative result. 7(14.9%) patients
had non necrotizing granulomatous inflammation
in which 1(2.1%) of patients had positive PCR and

[ © 2024 TAJ | Published by: Teachers Association of Rajshahi Medical College | 163 |




Nazifa Islam et al; The Journal of Teachers Association, Jul-Dec, 2024; 37(2): 161-167

6(12.8%) had negative PCR results. 15(31.9%)
patients had chronic non specific lymphadenitis in
which all the patients had PCR negative result. The

relationship between histopathological findings
and Real time PCR was found statistically
significant (P< 0.01).

Table 5: Accuracy of Real time PCR in diagnosis of tubercular lymphadenitis from chronic non-specific
lymphadenitis (n=47)

Real time PCR Histopathological diagnosis Total
Tubercular Chronic non-specific
lymphadenitis lymphadenitis
Positive 15 (31.90%) 0(00%) 15 (31.90%)
Negative
17 (36.20%) 15 (31.90%) 32 (68.10 %)
Total 32 (68.10%) 15 (31.90%) 47 (100.0%)

x2=10.327, df =1, P value=0.001

This table showed 68.10% patients had
tubercular lymphadenitis on histopathological
examination in which 31.90% patients had PCR
positive results and 36.20% patients had PCR
negative results. This table also showed 31.90%
patients had chronic non- specific lymphadenitis on

o > -

' Figﬁre 1: Gross appearance of tubercular lymphadenitis

o s

Figure 2: Histological secti

histopathological examination but all the patients
had PCR negative results. The sensitivity of Real
time PCR was 46.87% and specificity was 100%. The
positive and negative predictive values of the test
were 100% and 46.87% respectively. The overall
diagnostic accuracy of the test was 63.82%.
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Figure 3: Histological section showing tubercular lymphadenitis with epithelioid cells.

DISCUSSION

Nucleic acid amplification techniques
(NAAT) including PCR have a considerable
compact on disease diagnosis on account of their
specificity and sensitivity. PCR application to the
diagnosis of tubercular lymphadenitis has the
potential to resolve one of the foremost challenges
facing a diagnostic laboratory.® Despite a low
sensitivity, the real time PCR application might still
be of interest in case of non diagnostic
histopathological analysis because of the much
shorter time to results. When likelihood ratios were
taken into account, the positive real time PCR result
would significantly raise the probability of TBL,
while the negative result slightly lowered the
probability of TBL.?® In this study an attempt was
made to assess the role of Real time PCR in the
diagnosis of tubercular lymphadenitis. In this study
47 samples were collected in which only 32 samples
were diagnosed as tubercular lymphadenitis and
15 were as chronic non specific lymphadenitis by
histopathological examination. In this study most
common age group was 21-30 years and age range
was 7 to 70 years. Mean age was 30+12.75. This
results was agreed with Sreenidhi et al.! which was
30+11.32 and disagreed with Abdulkader et al.!l,
which was 33.9 years.

Most common sex distribution of this study
was female (57.4%) which was disagreed with
Mohammad Shah Kamal et al?. which was about
44% and agreed with Sreenidhi et al' which were
about 55.4%. Common socioeconomic status of this
study was (51.1%) which was agreed with
Mohammad Shah Kamal et al.2 which was lower
class. But percentage was slightly higher (58.5%). In
this study, the most common occupation was

housewives (44.7%) which was agreed with
Mohammad Shah Kamal et a,2 which was also
common but percentage was little lower and which
was about 385%. On histopathological
examination of this study it was found that 53.2%
had necrotizing granulomatous inflammation
which was the highest percentage. Other
percentages were non necrotizing granulomatous
inflammation (14.9%) and as chronic non-specific
lymphadenitis (31.0%). This result was agreed with
Park et al'? who also found necrotizing
granulomatous inflammation as highest (65.4%)
and disagreed with Sreenidhi et al.! which was
much higher (72%). In this study, 31.91% cases had
PCR positive and 68.08% cases had PCR negative
result.

This result was disagreed with Yoo Jin
Lee.’® who had found 17. 5% as positive and 82.4%
asnegative and P Bhargava® who had found 69.2%
as positive and 47.38% as negative. Comparison
between histopathological examination and PCR
showed p value (0.001) which was disagreed with
Yoo Jin Lee®® who also found p value 0.01. In this
study specificity was 100% which was totally
agreed with P Bhargava ® which was also 100%.
Sensitivity, PPV, NPV and diagnostic accuracy test
were 46.87%, 100%, 46.87% and 63.82% respectively
which were disagreed with P Bhargava et al.> Low
specificity was due to short sample size and old
tissue block. Real time PCR is a good alternative to
detect TB but it may be sufficient sensitive in
selected cases. These results correlate with the
histological features, suggesting that the specimens
with necrosis should be used to identify TB with
PCR. To overcome lower diagnostic sensitivity of
PCR, large sized tissue samples with typical
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histological changes detected in TB, a proper
fixation time, recent tissue blocks are needed. Care
to reduce contamination and tissue micro
dissection are also required.

CONCLUSION

From the findings of this study it was
concluded that Real time PCR has mild sensitivity
in the detection of tubercular lymphadenitis
although its specificity was appreciably high. Real
time PCR is especially suitable for identifying
bacterial strains and drug resistant bacteria, which
are difficult to culture or grow slowly. It remedies
the short comings of traditional methods used to
detect pathogenic bacteria, meets the requirements
for early diagnosis of tubercular lymphadenitis and
has good prospects for clinical application. Real
time PCR of tissue specimen is a good alternative to
detect tubercular lymphadenitis, but it might not be
as sensitive as previously suggested. Its reliability
might also be influenced by some histological
features like necrosis and old tissue block.
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