
418 Biomed Environ Sci, 2017; 30(6): 418-425 

 
*This work was supported by the grants from the National Natural Science Foundation of China (Grant Number: 

81572077); Beijing Municipal Administration of Hospitals Clinical Medicine Development of Special (Grant Number: 
XMLS201506, ZYLX201304); Beijing Health System Training Program for High Level Technique Talents (Grant Number: 
2014-3-082); the Capital Health Research and Development of Special (Grant Number: 2014-4-2161); Beijing Municipal 
Administration of Hospitals’ Ascent Plan (Grant Number: DFL20151501); the Key Project of Department of Science and 
Technology Beijing, China (Grant Number: D141107005214003, D141107005214004). 

&These authors contributed equally to this work. 
#Correspondence should be addressed to LIU Zhi Dong, Fax: 86-10-69546819, Tel: 86-10-89509316, E-mail: 

lzdlzd@sina.com; XU Shao Fa, Fax: 86-10-69546819, Tel: 86-10-89509316, E-mail: shaofaxu@gmail.com  
Biographical notes of the first authors: CHE Nan Ying, female, PhD of biotechnology, born in 1981, majoring in 

molecular pathology; HUANG Shao Jun, male, PhD of Immunology, born in 1981, majoring in thoracic surgery; MA Yan, 
female, master of public health, born in 1980, majoring in tuberculosis control and prevention. 

 
 

Original Article 

Comparison of Histological, Microbiological, and 
Molecular Methods in Diagnosis of Patients with 
TBLN Having Different Anti-TB Treatment Background* 

CHE Nan Ying1,&, HUANG Shao Jun1,2,&, MA Yan3,&, HAN Yi4, LIU Zi Chen1, ZHANG Chen1, MU Jing1, 
 ZHAO Dan1, QU Yang1, ZHANG Hai Qing1, LIU Zhi Dong4,#, and XU Shao Fa4,# 

1. Department of Pathology, Beijing Tuberculosis & Thoracic Tumor Research Institute, Beijing Chest Hospital, 
Capital Medical University, Beijing 101149, China; 2. Department of Thoracic Surgery, The affiliated hospital of 
Inner Mongolia Medical University, Hohhot 010110, Inner Mongolia, China; 3. Clinical Center, Beijing 
Tuberculosis & Thoracic Tumor Research Institute, Beijing Chest Hospital, Capital Medical University, Beijing 
101149, China; 4. Department of Thoracic Surgery, Beijing Tuberculosis & Thoracic Tumor Research Institute, 
Beijing Chest Hospital, Capital Medical University, Beijing 101149, China 

Abstract 

Objective  The influence of anti-tuberculosis (TB) treatment history on tuberculous lymphadenitis 
(TBLN) diagnosis is unclear. Therefore, this study aims to evaluate the diagnostic methods, including 
histology, microbiology, and molecular tests, used for TBLN. 

Methods  In this study, suspected patients with TBLN and having different anti-TB treatment 
background were enrolled. All the samples were tested simultaneously by histology, Ziehl-Neelsen (ZN) 
staining, mycobacterial culture (culture), Xpert MTB/RIF (xpert), real-time PCR, and high-resolution 
melting curve PCR (HRM). Thereafter, the performance of these methods on samples with different 
anti-TB treatment background was assessed. 

Results  In our study, 89 patients were prospectively included 82 patients with TBLN and 7 with other 
diseases. The overall sensitivities of Xpert, real-time PCR, histology, ZN staining, and culture were 86.6%, 
69.5%, 58.5%, 43.9%, and 22.0%, respectively. The anti-TB treatment history revealed dramatic 
influences on the sensitivity of culture (P < 0.0001). In fact, the treatment that lasted over 3 months also 
influenced the sensitivity of Xpert (P < 0.05). However, the treatment history did not affect the 
performance of remaining tests (P > 0.05). For rifampicin drug susceptibility test (DST), the anti-TB 
treatment showed only significant influence on the success rate of culture DST (P = 0.001), but not on 
those of Xpert and HRM tests (P > 0.05). 

Conclusion  Other tests as well as culture should be considered for patients with TBLN having 
retreatment history or over 1-month treatment to avoid false negative results. 
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INTRODUCTION 

uberculous lymphadenitis (TBLN) is the 
most common manifestation of 
extrapulmonary tuberculosis (TB)[1]. 

Nowadays, several diagnostic methods are available 
for diagnosis of TBLN, such as fine needle aspiration 
(FNA) cytology, Ziehl-Neelsen (ZN) staining, 
mycobacterial culture (culture), and molecular tests 
like Xpert MTB/RIF (Xpert)[2-4]. However, a limited 
number of diagnostic methods are available for the 
basic-level hospitals in the developing countries 
witnessing high TB burdens. Although FNA cytology 
and ZN staining are the most commonly used 
diagnostic methods in the developing countries, low 
sensitivity and specificity are the two main concerns 
here[5-6]. Unfortunately, many suspected patients 
with TB receive the empiric anti-TB treatment based 
on only clinical findings and without performing the 
gold standard test[7-8]. As a result, a large proportion 
of suspected patients with TB visit bigger hospitals 
where culture or other molecular tests are available 
after a period of anti-TB treatment. Perhaps, the 
conversion of sputum culture after 2 months of 
anti-TB therapy is an important indicator for the 
effect of treatment undertaken so far. The 
conversion rate among drug-sensitive patients with 
TB is reported to range from 30% to over 80% after 2 
months of regular anti-TB therapy[9-10]. In fact, wide 
application of the empiric anti-TB treatment before 
culture may result in poor sensitivity of the gold 
standard methods. The Global Tuberculosis Report 
published by the World Health Organization (WHO) 
in recent years reveals that only about 30% of 
reported TB cases are confirmed microbiologically in 
China, whereas in the developed countries, the 
positive rate of microbiological methods is above 
70%[11-12]. 

Additionally, paradoxical reactions are often 
seen in patients with TB[13-14] and their lymph node 
lesion samples are sent for phenotypic or genotypic 
drug susceptibility tests (DST) after following a 
period of anti-TB treatment. However, the influence 
of anti-TB treatment on these various diagnostic 
methods is yet unclear. 

On the other hand, most commonly used FNA 
cytology and ZN staining can neither differentiate TB 
from nontuberculous mycobacterial diseases not 
identify their drug resistance status. It is reported 
that molecular tests are able to identify 
Mycobacterium tuberculosis (M. tuberculosis) from 
other nontuberculous mycobacteria in formalin-fixed 

paraffin-embedded (FFPE) tissues[15-17].  
Hence, in this study, we enrolled suspected 

patients with TBLN having different anti-TB 
treatment background and collected lymph node 
samples from them by FNA or direct biopsy. All the 
samples were divided into two halves. While one 
was processed into FFPE block and tested by 
histological examination, ZN staining, TB real-time 
PCR (TB-PCR) for M. tuberculosis identification, and 
high-resolution melting curve PCR (HRM) test for 
rifampicin DST, the other was directly processed for 
culture and Xpert. We compared the diagnostic 
performance of these methods, and also explored 
whether initial treatment/retreatment status and 
the length of anti-TB treatment before sampling 
affected the performance of these diagnostic tests. 

MATERIALS AND METHODS 

Study Population and Sample Processing 

All patients clinically suspected to suffer from 
TBLN were enrolled prospectively in this study 
between March 2015 and September 2015 at Beijing 
Chest Hospital, Beijing, China. The patients were 
classified as TBLN if (1) there was pathological or 
microbiological evidence; or (2) they were clinically 
suspected as TBLN and showed good response to 
anti-TB chemotherapy. The patients were classified 
into the ‘other diseases’ group when histological 
diagnosis suggested alternative diseases. The 
patients who did not meet any of the 
above-mentioned criteria were excluded from the 
study.  

A lymph node sample from each patient was 
collected by FNA or direct biopsy. All the samples 
were divided into two parts: one was directly 
processed for culture and Xpert, whereas the other 
was processed into an FFPE block for the remaining 
examinations. 

The present study was conducted with the 
consent of the patients after obtaining an approval 
from the Ethical and Institutional Review Boards for 
Human Investigation of the Beijing Chest Hospital. 

Histological Diagnosis and ZN Staining 

Two 4-μm thick FFPE tissue sections were 
prepared from each block. The first section was 
processed with H&E staining. Histological criteria for 
diagnosis of TB were based on the presence of 
epithelioid cell granuloma with or without 
multinucleated giant cells and with or without 
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necrosis (including caseous necrosis and liquefied 
necrosis)[18]. The other section was stained by a 
modified acid-fast staining method at room 
temperature[19]. The presence of acid-fast bacilli (AFB) 
was confirmed under 100 power oil immersion 
lens. 

TB-PCR and HRM Tests on FFPE Tissues 

The DNA was extracted from FFPE samples 
utilizing the TIANamp FFPE DNA Kit (TIANGEN 
Biotech, Beijing, China). Briefly, six 4-μm thick 
sections were deparaffinized with xylene and 
washed once with absolute ethanol. Then, the 
sample was processed according to the 
manufacturer’s instructions. 

TB-PCR was performed utilizing the M. 
tuberculosis fluorescent PCR diagnostic kit (DaAn 
Gene, Guangzhou, China) according to the 
manufacturer’s instructions. This PCR kit detects 
IS6110 that is specific for M. tuberculosis complex 
but is absent in the nontuberculous mycobacteria or 
in any the other bacteria. 

The genotypic rifampin DST was performed 
utilizing the MeltPro® Mycobacterium tuberculosis 
Rifampicin-resistance Mutation Test Kit (Zeesan 
Biotech, Xiamen, China). This kit detects mutations 
in rpoB gene (codons 507-533), the rifampicin 
resistance-determining region (RRDR), by 
high-resolution melting curve analysis. The HRM test 
was performed according to the manufacturer’s 
instructions. 

Mycobacterial Culture and Xpert MTB/RIF Test 

The lymph node samples were homogenized 
utilizing ceramic sphere (MP Biomedicals, Santa Ana, 
CA) in 1 mL phosphate buffer saline (pH = 6.8) by the 
FastPrep-24™ homogenizer (MP Biomedicals, Santa 
Ana, CA) at 6.5 m/s for 40 s. 

Of note, half of the homogenized sample was 
processed by the standard N-acetyl-L-cysteine 
(NALC)-NaOH method[20]. The processed samples 
were resuspended in 0.5 mL phosphate buffer and 
were cultured in mycobacterial growth indicator 
tube for 6 weeks (MGIT 960 System, Becton 
Dickinson, Sparks, MD). All positive cultures were 
subjected to ZN staining to confirm the presence of 
AFB. 

The other half of the sample was mixed with 
bactericidal sample reagent at a ratio of 1:2, and 
subsequently processed according to the Xpert 
MTB/RIF (Cepheid, Sunnyvale, CA) manufacturer’s 
instructions. 

Statistical Analysis 

All data were analyzed with SPSS software 
package (V17.0, SPSS Inc., Chicago, IL). The Pearson’s 
chi-squared test and the Fisher’s exact test were 
conducted to determine the significance of 
categorical variables. The differences were 
considered statistically significant when P < 0.05. 

RESULTS 

Characteristics of Study Participants 

In this study, we enrolled 95 patients with 
presumptive TBLN. Of these, 2 patients were 
excluded for not meeting the inclusion criteria and 4 
patients were excluded for not having sufficient 
specimens for the study. Of 89 patients included in 
this study, females accounted for 57.3% (51 of 89). 
The age of the included patients ranged from 15 to 
68 years, with a mean age of 30.9 years (± 11.7). All 
the patients tested negative for HIV. The majority 
[96.6% (86 of 89)] of the cases involved lymph node 
sites in the cervical regions. The specimens were 
obtained by FNA and direct biopsy for 50 and 39 
cases, respectively. The histological examination 
demonstrated that 82 patients (92.1%) had 
inflammation features, 2 (2.2%) were considered as 
sarcoidosis, and 5 cases (5.6%) were malignancy. 

Among patients with TBLN, 52 (63.4%) were 
selected for initial treatment and the remaining 30 
(36.6%) were chosen for retreatment. Among these 
82 TBLN lymph node specimens, 22 (26.8%) were 
obtained before anti-TB treatment, 19 (23.2%) from 
1 day to 1 month after treatment, 17 (20.7%) from 
over 1 month to 3 months treatment, 20 (24.4%) 
from over 3 months treatment, and 4 (4.9%) cases 
were unknown.  

Diagnostic Performances of Histological, 
Microbiological, and Molecular Methods 

For FFPE samples, granulomas were found in 
58.5% (48 of 82) patients with TBLN, whereas AFB 
were detected in 43.9% (36 of 82) patients. The 
sensitivity of TB-PCR on FFPE samples (FFPE-PCR) 
was 69.5% (57 of 82) and was significantly higher 
than that of ZN staining (χ2 = 10.953, P = 0.001). Not 
only FFPE-PCR gave positive results in 86.1% (31 of 
36) ZN staining positive samples, but also detected 
additional 56.5% (26 of 46) cases in ZN staining 
negative samples. When the histological 
examination was combined with FFPE-PCR, the 
sensitivity reached up to 82.9% (68 of 82). 
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The sensitivities of culture and Xpert on fresh 
samples were 22.0% (18 of 82) and 86.6% (71 of 82), 
respectively. Apparently, Xpert showed significantly 
higher sensitivity than culture (χ2 = 69.015, P < 
0.0001). Although all the culture positive samples 
were Xpert positive, Xpert detected almost three 
times more positive cases compared to culture. 

In 2 sarcoidosis and 5 malignant cases, culture, 
Xpert, ZN staining, and FFPE-PCR tests gave negative 
results, thereby showing good specificity. In addition, 
histology also indicated granulomas in 2 sarcoidosis 
samples, but was ruled out of TB upon combining 
the clinical information. 

These diagnostic methods were also analyzed in 
patients with TBLN having different anti-TB 
treatment background. We found that the anti-TB 
treatment history had a great influence on the 
sensitivity of culture (Figure 1). In the initially treated 
group, the sensitivity of culture was 46.2% (24 of 52), 
whereas in the retreated group, the sensitivity 
dramatically decreased to 3.3% (1 of 30; χ2 = 16.460, 
P < 0.0001; Figure 1A). However, histology, ZN 
staining, Xpert, and FFPE-PCR did not differ 
significantly in the two groups (P > 0.05; Figure 1A). 
Furthermore, we compared different diagnostic 
methods with samples collected before treatment, 
with anti-TB treatment for 1 day to 1 month, with 
anti-TB treatment for over 1 month to 3 months, and 
with anti-TB treatment for over 3 months. The 
sensitivities of culture were 45.5% (10 of 22), 52.6% 
(10 of 19), 17.6% (3 of 17), and 0.0% (0 of 20) for the 
four different time periods, respectively. Yet again, 

the sensitivity of culture decreased dramatically 
after 1 month of treatment, and gave no positive 
results when the treatment lasted over 3 months 
(Figure 1B). For Xpert, the sensitivity was stable for 
3-month treatment with over 86%, but decreased 
significantly to 70% when the treatment lasted over 
3 months (χ2 = 7.798, P = 0.029, Fisher’s exact test; 
Figure 1B). This implies that the length of anti-TB 
treatment did not affect the sensitivities of histology, 
ZN staining, and FFPE-PCR (P > 0.05; Figure 1B). 

In this study, 1 patient with TBLN reported 
enlargement of the lymph node after 40 days of 
treatment. To clarify whether it resulted from failure 
of the treatment or was just a paradoxical reaction, 
biopsy was performed. After biopsy, both Xpert and 
FFPE-PCR showed positive results. To elaborate, 
quantification of the M. tuberculosis amount by 
FFPE-PCR revealed a huge amount of bacilli, 8.3  
105 cfu/mL (1660 cfu/per section), in the sample. 
Detection of Ag85B antigen from M. tuberculosis by 
immunohistochemistry showed abundant M. 
tuberculosis bacilli in the tissue (Figure 2B and C) 
However, culture gave negative results and ZN 
staining only showed a few AFB in the sample (Figure 
2A). Both molecular test and immunohistochemistry 
only detect nucleic acid or protein but not the intact 
live bacilli. However, culture only detects live bacilli 
whereas ZN staining only detects intact bacilli. These 
results suggested that most bacilli detected in this 
case were cell wall-deficient and might be in a 
nonactive state or not alive. Rifampicin susceptibility 
test by FFPE-HRM also showed no mutation in rpoB 

 
Figure 1. Comparison of sensitivities of different diagnostic methods on lymph node samples with 
different anti-TB treatment background. (A) Comparison of different diagnostic methods in initial 
treatment and retreatment groups; (B) Comparison of different diagnostic methods in different anti-TB 
treatment time groups. *P < 0.05, **P < 0.001, ***P < 0.0001, NSP > 0.05. 
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RRDR region, suggesting rifampicin sensitive case. 
From these results, we concluded that anti-TB 
treatment was effective and the enlargement of 
lymph node was just a paradoxical reaction. 

All these results indicated that Xpert was the 
most sensitive test, and FFPE-PCR, histology, and ZN 
staining descended from higher sensitivity to lower 
sensitivity. Of all, culture was the most insensitive 
method and its sensitivity was dramatically 
influenced by the anti-TB treatment history. 

Determination of Drug Resistance by Culture and 
Molecular Tests 

In this study, rifampicin susceptibility was tested 
by culture, Xpert, and HRM on FFPE samples (FFPE- 
HRM), all of which gave successful DST results for 22, 
69, and 30 samples, respectively (Table 1). Apparently, 
Xpert showed significantly higher success rate than 
that of culture (χ2 = 54.535, P < 0.0001) and FFPE-HRM 
(χ2 = 38.764, P < 0.0001). The success rates of culture 
and FFPE-HRM were not significantly different (P > 
0.05), and these two methods showed rather 
complementary results. Only eight samples were 
successful by both culture and FFPE-HRM; however, 14 
samples were successful by culture but failed 
FFPE-HRM, and 22 samples were successful by 
FFPE-HRM but failed culture (Table 1). 

Evidently, the success rate of culture was 
significantly affected by anti-TB treatment. In the 
initially treated group, the success rate of culture 
was 40.4% (21 of 52), whereas in the retreated 
group, the success rate dramatically decreased to 
3.3% (1 of 30; χ2 = 13.304, P < 0.001; Figure 3A). The 
success rates were 36.4% (8 of 22), 47.4% (9 of 19), 
17.6% (3 of 17), and 0.0% (0 of 20) in the four 
different time periods of receiving anti-TB treatment, 
respectively. Once again, the success rate of culture 
decreased dramatically after 1 month of treatment 
and gave no positive results when the treatment lasted 
over 3 months (χ2 = 14.948, P = 0.001; Figure 3B). 
However, the anti-TB treatment history did not 

affect the success rate of Xpert or FFPE-HRM (P > 
0.05; Figure 3). 

The Xpert method detected all three 
rifampicin-resistant samples, two of which were 
confirmed by culture, and one was confirmed by 
both culture and FFPE-HRM (Table 1). The 
rifampicin-resistant rate detected by culture, Xpert, 
and FFPE-HRM was 9.1% (2 of 22), 4.3% (3 of 69), 
and 3.3% (1 of 30). All the DST results of culture or 
FFPE-HRM were in perfect match with Xpert, in 
addition, the DST result from eight samples that was 
detected by both culture and FFPE-HRM was in 
perfect accordance. 

These result suggested that the anti-TB 
treatment background had significant influence on 
the success rate of culture, but not on molecular 
DSTs. Moreover, genotypic DSTs were in good 
accordance with phenotypic DST. The Xpert method 
was superior to culture and FFPE-HRM in detecting 
rifampicin resistance.  

DISCUSSION 

As the most common manifestation of 
extrapulmonary TB, TBLN is a great health-related 
problem in the TB endemic area. Perhaps, definite 
diagnosis of TBLN, according to the WHO guideline, 
is made available by detecting M. tuberculosis in the 
lesion[21]. However, in developing countries, culture 
and molecular tests are not available in basic-level 
hospitals, and the empiric anti-TB treatment on 
suspected patients with TBLN is very popular[7-8]. A 
large amount of lymph node samples are sent to 
high-level hospitals for further diagnosis after a 
period of anti-TB treatment. Nevertheless, the 
influence of the treatment history on histology, 
microbiology, and molecular tests is not clear. 
Therefore, in this study, we investigated whether 
initial treatment/retreatment status and the length 
of anti-TB treatment before sampling affected the 
performance of these diagnostic tests. 

 

Table 1. Performance of Xpert MTB/RIF, Mycobacterial Culture, and High-resolution Melting Curve Tests on 
Determining Rifampicin Susceptibility 

Xpert Successful Xpert Failed 
Counts 

Culture successful Culture failed Culture successful Culture failed 

FFPE-HRM successful 8 (1 rifampicin resistant) 22 (0 rifampicin resistant) 0 0 

FFPE-HRM failed 14 (1 rifampicin resistant) 25 (1 rifampicin resistant) 0 13 
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In this study, we deduced that the treatment 
history and the length of anti-TB treatment greatly 
affected the performance of culture but had a little 
influence on the remaining methods. After 1-month 
treatment, the sensitivity of culture decreased from 
over 45% to less than 18%. After 3 months of 
treatment, no sample gave positive result by culture 
(Figure 1).  

We propose the following reason to explain the 

results. It is reported that a positive result from 
culture is associated with live and active M. 
tuberculosis bacterium, whereas molecular tests can 
also detect dead or non-active bacteria[22]. 

In this study, we reported a TBLN case showing a 
paradoxical reaction after a period of anti-TB 
treatment. While the culture came out negative, ZN 
staining only showed a few AFB in the sample  
(Figure 2A). However, FFPE-PCR showed a huge number 

 

 

Figure 2. Ziehl-Neelsen staining and M. tuberculosis Ag85B immunohistochemistry staining on lymph 
node tissues from 2 patients with TBLN having different anti-TB treatment background. (A to C) from a 
patient with TBLN after 40 days of anti-TB treatment; (D to F) from a patient with TBLN without anti-TB 
treatment. (A and C) ZN staining of AFB (× 100 oil immersion); (B, C, E, and F) immunohistochemistry 
staining to detect Ag85B expression (× 40 magnification). 

 

 

Figure 3. Comparison of performance of different rifampicin susceptibility tests on lymph node samples 
with different anti-TB treatment background. (A) Comparison of different rifampicin susceptibility tests 
in initial treatment and retreatment groups; (B) Comparison of different rifampicin susceptibility tests 
in different anti-TB treatment time groups. *P < 0.01, **P < 0.001, NSP > 0.05. 
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of bacilli in the lesion and immunohistochemistry 
also exhibited abundant expression of M. 
tuberculosis antigen Ag85B (Figure 2B and C). Usually, 
the secretory antigen Ag85B can only be detected 
outside the M. tuberculosis and not inside because 
the thick cell wall hampers penetration of the 
antibody (Figure 2E and F)[19,23]. However, in this case, 
Ag85B expression was clearly detected in the whole 
part of bacilli (Figure 2B and C). This expression 
pattern was dramatically different from active M. 
tuberculosis bacilli in which Ag85B was highly 
expressed and widely secreted in the outer space 
(Figure 2B, C, E, and F). We also noticed that AFB 
found in this case were shorter than those detected 
in a patient with no anti-TB treatment (Figure 2A and 
D). Furthermore, although many M. tuberculosis 
bacilli were detected by immunohistochemistry, only 
a few bacilli were shown by ZN staining. It is well 
known that a thick cell wall is critical for ZN staining. 
If the cell wall is destroyed, ZN staining cannot stain 
the bacilli with the dye[24-25]. Hence, we infer that 
anti-TB treatment was effective in this case and most 
of the bacilli detected were cell wall-deficient, 
inactive, or dead organisms. This case supports that 
culture is not an effective method for diagnosis of 
TBLN after a period of anti-TB treatment; however, it 
may reflect treatment outcome more accurately and 
promptly. 

Our study suggests that more attention should 
be paid to false negative results from culture in 
diagnosis of suspected patients with TBLN with the 
anti-TB treatment history. Definite diagnosis of TBLN 
as per the WHO guideline mainly depends on culture, 
but it is difficult for the developing countries to 
follow up in this case. The application of histology 
and molecular tests will help the developing 
countries to make more accurate diagnosis of TBLN. 

In this study, we also reported the application of 
molecular tests for the diagnosis of drug-resistant 
TBLN from tissue samples. A total of three 
rifampicin-resistant (RR) TBLN cases were detected. 
While Xpert detected all 3 RR cases, culture detected 
2 RR cases with initial treatment and FFPE-HRM 
detected 1 RR cases with initial treatment. The 
success rate of culture DST was significantly higher in 
initial group (40.4%) than in the retreatment group 
(3.3%); however, there were no significant 
differences with those of Xpert and FFPE-HRM tests. 
Although different DST methods gave results in the 
different samples, the results from the same samples 
by two or more methods were in perfect accordance 
(Table 1). These results indicated that genotypic 

DSTs were reliable with high success rate. 
In conclusion, the anti-TB treatment background 

has great influence on the sensitivity of culture, 
especially by retreatment status and over 1 month 
treatment time, but has little influence on pathology 
and molecular tests. Molecular tests, especially 
Xpert, show significantly higher sensitivity than other 
methods. For the drug sensitivity, Xpert also shows 
highest success rate and is in good accordance with 
culture and FFPE-HRM. However, culture reflects the 
treatment effect more correctly and timely than 
other methods. Our results may contribute to more 
accurate TBLN diagnosis post-treatment, especially 
in the developing countries, where the empiric 
anti-TB treatment is more popular. 
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