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Abstract

To compare diagnostic tests for tuberculous lymphadenitis by polymerase chain reaction
(PCR) with histopathology and clinical diagnosis in sensitivity, specificity and predictive value.
This retrospective analytic, single blind study was done at King Chulalongkorn Memorial Hospital.
Paraffin-embedded specimens were classified into 2 groups. The study group contained 30 proved
AFB positive paraffin-embedded specimens from patients who also had clinical diagnosis of tuber-
culosis and improved by antituberculous treatment. The control group contained 30 formalin-fixed,
paraffin-embedded specimens of lymph node hyperplasia proved by histopathological and clinical
review. All 60 specimens were slided, and systematically labeled and sent to PCR lab. Polymerase
Chain Reaction method had sensitivity = 43.33 per cent, specificity = 100 per cent, positive pre-
dictive value =100 per cent and negative predictive value = 63.83 per cent. The present findings
revealed that the PCR results were related to the age of the paraffin-embedded tissues. No positive
results were obtained from tissues kept since 1996. Positive results were obtained in 3/7 cases
(42.86%), 2/3 (66.67%) and 8/10 cases (80%) from tissue of 1997, 1998 and 1999 respectively.

Conclusion : Polymerase chain reaction has sufficient reliability best as a confirmatory
diagnostic test for tuberculous lymphadenitis; however, it is not appropriate as a screening test.

Key word : Tuberculous Lymphadenitis, Polymerase Chain Reaction, Histopathology, Clinical
Diagnosis

HIRUNWIWATKUL P, TUMWASORN S,
CHANTRANUWAT C, SIRICHAI U
J Med Assoc Thai 2002; 85: 320-326

* Department of Otolaryngology,
** Department of Microbiology,
*** Department of Pathology, Faculty of Medicine, Chulalongkorn University, Bangkok 10330, Thailand.



Vol. 85 No.3 A COMPARATIVE STUDY OF DIAGNOSTIC TESTS FOR TUBERCULOUS LYMPHADENITIS 321

Tuberculosis is one of the most common
communicable diseases in Thailand; its incidence
has risen significantly due to widespread HIV infec-
tion. Although medical knowledge grows rapidly,
the incidence of tuberculous lymphadenitis espe-
cially in the cervical region is still present and is
more common than the past.

Cervical tuberculous lymphadenitis has a
natural course of disease similar to other diseases
such as malignant lymphoma, Kikushi (histiocytic
necrotizing lymphadenitis), metastatic lymphadeno-
pathy and other infectious or neoplastic lymph node
diseases. Granulomatous lymphadenitis in particular
has been known to be caused by Mycobacterium
tuberculosis or atypical Mycobacterium (an infec-
tion which requires different treatment). M. ruber-
culosis infection is a medically curable disease, but
atypical Mycobacterium infection needs surgical
treatment(}),

Diagnosis of tuberculous lymphadenitis has
long been problematic because the gold standard of
diagnosis needs tissue culture (BACTEC technique),
which is highly specific and sensitive. Normally, the
culture technique also notifies the result of drug
susceptibilities, the important information for an
accurate anti-microbial treatment. Moreover, the
culture technique is not only a time-consuming test
(about 2 weeks), the BACTEC technique is also
expensive and not available in most hospitals (except
major university hospitals).

Most Thai physicians, who are primary
care-giver for patients with tuberculous lymphadeni-
tis, often ignore the culture test before starting anti-
tuberculous drugs. Usually, they merely rely upon
clinical findings (history and physical examination)
to diagnose and treat the patients. There is a high
possibility that the diagnoses may be wrong. Some
physicians diagnose TB lymph node by using fine
needle aspiration cytologic examination which has
some false positive and false negative results. Some
physicians treat TB lymph node by using histopatho-
logical results compatible with TB such as granulo-
matous inflammation (caseating or non-caseating).
Without identification of AFB positive organisms,
the diagnosis of tuberculous lymphadenitis is not
definite. In most cases of tuberculous lymphadeni-
tis, the chance of finding AFB positive organisms is
not common, because normally there are few orga-
nisms in the infected lymph node. Although posi-
tive AFB stained organisms are found in the speci-
men of lymph node, it can be other types of AFB

stained organisms (such as atypical mycobacterium,
Nocardia, etc). An accurate diagnosis of tuberculous
lymphadenitis, therefore, needs reliable tests apart
from compatible histopathologic findings(2).

Since the identification of M. tuberculosis
by polymerase chain reaction (PCR) technique was
developed to find out some traces of M. tuberculosis
DNA in the specimen, the specificity of this test is
very high. It detects a minor trace of DNA in the
specimen that contains only a few M. tuberculosis
cells (viable or nonviable cells). Moreover, the tech-
nique does not need a long time to give its result,
so it is very beneficial for clinicians to give an
accurate diagnosis and proper treatment.

The advantage of the technique can con-
firm the diagnosis of M. tuberculosis infection by
other tests such as the histopathology test. There is
no need for clinicians to wait for the BACTEC
culture result, they can immediately give antituber-
culous drugs to the patients. The PCR technique can
also be used in paraffin-embedded specimens(3-6);
so it is very beneficial in cases of suspected M.
tuberculous infected patients who were not set up
for a PCR test at the time of excisional biopsy or in
patients who were partially treated with anti-micro-
bial drugs. The BACTEC culture technique cannot
be tested in both situations.

Because the technique needs only a few
organisms in a tiny specimen, fine-needle aspiration
biopsy may be used for cytologic examination, in
combination with the PCR test to diagnose TB
accurately(7-10),

Goal of study

The aim of the study was to determine the
efficiency of polymerase chain reaction (PCR) as the
diagnostic tool for detection of M. tuberculosis in
tissue specimens by comparing the results obtained
from AFB-positive tissues of TB cases with those
from tissues of lymph node hyperplasia.

MATERIAL AND METHOD

A retrospective analytic study was designed.
Group 1 (study group) contained 30 proved AFB
positive paraffin-embedded specimens from patients
who also had a clinical diagnosis of tuberculosis and
improved by antituberculous treatment. Group 2
(control group) contained 30 formalin-fixed, paraffin-
embedded specimens of lymph node hyperplasia
proved by histopathological and clinical review.

All specimens were collected from the
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Department of Pathology, Faculty of Medicine,
Chulalongkorn University. Every specimen was
pathologically reviewed by a pathologist and clini-
cally reviewed by clinicians, then all of them were
labeled randomly (Number 1-60) and sent to a PCR
technician. PCR test of every specimen was done at
the Department of Microbiology, Faculty of Medi-
cine, Chulalongkorn University under supervision of
an authorized microbiologist. The PCR technician
did not know the histopathology result of each speci-
men. The PCR result was reported as "positive" or
"negative”.

Preparation of formalin-fixed, paraffin-embedded
tissues for PCR test

The paraffin-embedded cervical lymph
node specimens with the diagnosis of granuloma-
tous (caseating or non-caseating) lymphadenitis and
acid-fast positivity by acid-fast stain of Kinyoun’s
method were retrieved randomly from 1996 to 1999.
The H&E sections were reviewed to verify the diag-
nosis and a pathologist determined the amount of
acid-fast bacilli. The control group comprised of the
lymph nodes from patients with the diagnosis of
lymphoid hyperplasia conventionally retrieved over
the same period.

The paraffin-embedded tissue blocks of
both groups were systematically labeled and sent for
cutting to obtain two 10-micrometer-thick sections.
The decontamination procedure was performed by
application of xylene, 5 per cent sodium hypochlorite
(diluted into 1:10 with water) and 100 per cent
alcohol over the microtome overlay respectively
before a fresh blade was used for each specimen.
Only four or five consecutive blocks were sectioned
in the same batch.

Polymerase chain reaction (PCR) technique
DNA extraction

Tissue specimens were extracted three times
with xylene to remove paraffin, washed twice with
100 per cent ethanol to remove the solvent, and once
with buffer (100 mM Tris-HCI, 25 mM EDTA, pHR).
After centrifugation, the peliet was resuspended in
100 ul of digestion buffer (50 mM Tris-HCI, pHS;
1 mM EDTA, 0.5 per cent Tween 20 and 2 mg/ml
proteinase K). Digestion was performed overnight
at 55°C. DNA was purified by phenol-chloroform-
isoamyl alcohol (25:24:1) extraction, precipitated
by ethanol, and dissolved in 50 pul of TE buffer (10
mM Tris HCI, ImM EDTA, pHS). Five microliters
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of the sample were used for the PCR assay. Each
sample was spiked with M. tuberculosis DNA (100
fg) as a control to detect the presence of amplifi-
cation inhibitors. A positive control containing 100
fg of M. tuberculosis DNA and a negative control
containing no DNA were included in each run.

PCR analysis

PCR was performed by the amplification
of 1S 6110 insertion sequence as described by Kolk
et al11), with modification. Primers INS1 (5°CGT
GAGGGCATCGAGGTGGC) and INS2 (5'GCGT
AGGCGTCGGTGACAAA) were used to amplify a
245-bp fragment, then nested primers Pt3 (5GAAC
GGCTGATGACCAAACT) and Pt6 (5ACGTAGG
CGAACCCTGCCCA) were used to amplify a 188-
bp fragment situated within the 245-bp fragment.

The first PCR solution (final volume 50 pl)
contained 50 mM KCI, 10 mM Tris-HCI, 1.5 mM
MgClz, 0.01 per cent (W/V) gelatin, 0.2 mM each
of dATP, dCTP and dUTP (dUTP instead of dTTP),
0.2 U of uracil-N-glycosylase (BRL), 0.4 uM of
primers INS1 and INS2 and 1 U of Taq polymerase
(Perkin Elmer Cetus). The second PCR solution
contained primers Pt3 and Pt6 and other reagents of
the first PCR solution except uracil-N-glycosylase.

A volume of 5 ul was added to the treated
sample and the reaction mixture was left at room
temperature for 10 minutes. The reaction was carried
out in a DNA thermal cycler (Perkin Elmer Cetus).
The temperature of the sample was first raised to
94°C for 10 minutes to inactivate uracil-N-glyco-
sylase and denature the DNA. Amplification of
40 cycles consisted of denaturing at 94°C for 90
seconds, annealing at 65°C for 90 seconds, and
extension at 72°C for 90 seconds. For the second
PCR, 10 ui of the reaction solution containing the
amplified first PCR product was added to 40 pul of
the second PCR solution and the reaction mixture
was amplified for 40 cycles with the same PCR
condition as the first PCR. The PCR products were
electrophoresed in 2 per cent agarose gel containing
0.5 pg/ml of ethidium bromide and visualized by UV
transillumination.

RESULTS

In this study the authors accept histopatho-
logy of granulomatous inflammation of lymph node
with acid-fast stain positive combined with the cure
results from treatment by antituberculous drug regi-
men as the gold standard. The histopathology, amount
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Table 2. Histopathological data and PCR results.
Granuloma with AFB+ Lymph node hyperplasia

PCR + 13 0

PCR - 17 30

Sensitivity = 43.33 per cent

Specificity = 100 per cent

Positive predictive value = 100 per cent
Negative predictive value = 63.83 per cent

of AFB, age of specimens and PCR results of indi-
vidual cases are shown in Table 1. The PCR results
of both groups were statistically analyzed using chi-
square test. (Table 2)

The PCR results of both groups were ana-
lysed in subgroup classified by age of specimens.
(Table 3, 4)

DISCUSSION

The study shows that the polymerase chain
reaction (PCR) technique for detection of M. tuber-
culosis has a high specificity (100%), however, its
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sensitivity is not high (43.33%). The test is not as
time-consuming as the culture technique. Because of
its high specificity, it can be used as a confirmatory
test for clinically suspected TB lymph nodes. Never-
theless, it may not be a good screening test for TB
lymph nodes due to its low sensitivity.

The overall sensitivity of the current study
was 43.33 per cent. The low sensitivity of this study
was likely due to the age of the paraffin-embedded
specimen. In the 30 cases of the acid-fast positive
group, 10 cases were from 1996 and none of them
was PCR positive (sensitivity = 0%). Three of 7 cases
from 1997 were PCR positive (sensitivity = 42.86%).
Two of three cases from 1998 were PCR positive
(sensitivity = 66.67%). If specimens from 1997 to
1998 were combined, the sensitivity would be 50
per cent. 8 of 10 cases from 1999 were PCR posi-
tive (sensitivity = 80%). This result indicated that
the paraffin-embedded specimens of 5 years of age
greatly compromised the PCR result of lymph node
with granulomatous lymphadenitis from M. tuber-
culosis infection. The newer the paraffin-embedded
specimens, the more sensitive the PCR tests are.
However, the specificity and positive predictive value

Table 3. PCR results and age of paraffin-embedded speci-
mens.
Year Group PCR results
Positive Negative
1996 Granuloma AFB+ 0 10
LN hyperplasia 0 19
1997 Granuloma AFB+ 3 4
LN hyperplasia 0 0
1998 Granuloma AFB+ 2 1
LN hyperplasia 0 10
1999 Granuloma AFB+ 8 2
LN hyperplasia 0 1

Table 4.
values of the PCR test.

Age of paraffin-embedded specimens and sensitivity, specificity and predictive

Age of specimens Sensitivity Specificity Positive Negative
(year) %o % predictive value predictive value
%o %
5 0 100 - 65.52
4 42.86 100 0
3 66.67 100 100 90.91
2 80 100 100 33.33
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of PCR were always 100 per cent in the present
study. This issue will be answered by the authors’
prospective study in which the specimens are new
and M. tuberculosis DNA is better preserved.

The other known factors that could affect
the PCR result included the number of organisms
and the time elapsed before the formalin fixed tissue
was processed into paraffin blocks. Using the hos-
pital system, the majority of the formalin-fixed speci-
mens was processed into paraffined block in 24-48
hours so DNA should be well preserved. Regarding
the amount of organisms, in the present study if the
cases from 1996 were ignored, there were only two
cases which contained numerous organisms and their
PCR results were positive. The negative PCR results
were found among the remaining cases that con-
tained few or scant organisms.

The low sensitivity of PCR was also due to
the number of sections investigated. Sections should
be cut at different levels to compensate for the
uneven distribution of bacterial foci in tissues. It
was demonstrated that a significant improvement of
PCR assay was obtained by examinations of at least
three paraffin sections from each specimen(12),

The cost of the PCR test (1,000 baht) and
BACTEC culture for M. ruberculosis (1,000 baht)
are twice as much as the histopathology examina-
tion (500 baht), so physicians who have to take care
of patients suspected of cervical tuberculous lympha-
denitis should consider the economic status, benefit
and adverse effects from unnecessary antituberculous
drug treatment.

The authors’ recommended guideline for
the management of patients suspected of TB lympha-
denitis is lymph node biopsy with 3 tests (PCR,
BACTEC culture for M. tuberculosis and histopatho-
logy). One week later if the result of PCR is posi-
tive and the histopathology result is compatible with
TB lymphadenitis eg. granulomatous inflammation
(caseating or non-caseating), a short course of anti-
tuberculous drug regimen should be started. The anti-
tuberculous drug regimen may have to be changed
depending on the BACTEC culture and susceptibility
result.

The authors will do a further prospective
study comparing efficacy of histopathology, PCR
technique, BACTEC culture and clinical manifesta-
tions in patients with suspected cervical tuberculous
lymphadenitis.

(Received for publication on November 9, 2001)
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