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Analysis on the technical results of tuberculosis laboratory testing in Liaoning Province
from 2016 to 2022
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Corresponding author: QI Wei, E-mail: 85344979@qq.com
Abstract: Objective To evaluate the application of TB laboratory detection technology in Liaoning Province from 2016
to 2022, and to provide scientific basis for further improving the detection rate of Mycobacterium tuberculosis in the province.
Methods The medical records of registered tuberculosis patients in Liaoning Province from 2016 to 2022 were collected
from the "Tuberculosis Information Management System" in the "China Disease Prevention and Control Information
System" subsystem. Statistical analysis was performed for sputum coating, sputum culture, and molecular biology testing.
Results  From 2016 to 2022, a total of 152 778 patients with pulmonary tuberculosis were registered in Liaoning Province.
The detection rate of sputum smear microscopy was 98.03% (149 775/152 778), the detection rate of sputum culture was
20.72% (31 661/152 778), and the detection rate of molecular biology testing was 20.21% (30 737/152 778). From 2018 to
2022, the rate of molecular biological detection showed an increasing trend (y’,..,=7 104.466, P<0.01), while from 2016 to
went=3,068.701, P<0.01).
=689.913, P<0.01). . There were significant differences in the

results of sputum smear microscopy, sputum culture, and molecular biology testing, as confirmed by the McNemar test (P<

trend
2021, the detection rate of sputum culture showed an increasing trend, with statistical significance (y’

The sputum smear detection rate showed a downward trend (*

trend

0.01). The positive rate of pathogenic academics increased from 26.27% in 2016 to 51.55% in 2022, showing a yearly upward
trend (}’,,...=5 262.863, P<0.01), with significant differences between each year (y’=5 686.935, P<0.01). Among pulmonary

trend ™

tuberculosis patients with positive pathogenic microorganisms, the proportion of sputum smear—positive cases decreased from
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94.32% to 52.36%, showing a downward trend (y’,.,,=5 010.104, P<0.01). The proportion of culture—positive cases increased
from 5.68% in 2016 to 12.83% in 2022, showing an upward trend (y°,.,=122.501, P<0.01). In Liaoning Province, molecular

biology testing has been carried out since 2018, and the proportion of molecular biology—positive cases increased from 11.51%

to 34.81%, showing an increasing trend (’,...=1 969.326, P<0.01). The number of positive patients in molecular biological

tests in municipal hospitals accounted for 18.69% (8 386/44 778) of etiological positive patients, while the number of positive

patients in county—level hospitals accounted for 13.61% (2439/17 924) of etiological positive patients, with significant

differences (y’=231.594, P<0.01). Conclusions The implementation of molecular biology testing for tuberculosis in Liaoning

Province is one of the main measures to improve the positive rate of etiology, and it helps to diagnose tuberculosis patients

timely and accurately

Keywords: Tuberculosis; etiology; molecular biological detection; sputum smear; sputum culture
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Table 1  Analysis of detection results of different detection methods
enTal IRy A e PRV G P il Gy AR D
Ay £ Number of reg- Sputum smear test Sputum culture test Molecular biological detection
Year istered patients K%L Detection  FEIPEEC Positive-  #r%L Detection  BHIEAX Positive-  KrllEX Detection  BHIEZL Positive-
with tuberculosis number(%rate/%) number(¥rate/%) number(¥rate/%) number(*Rrate/%) number(ZRrate/%) number(*Rrate/%)
2016 23 875 23 740(99.43) 5916(24.92) 2349(9.84) 991(42.19) 1(0.00) 1(100.00)
2017 24376 24 117(98.94) 6542(27.13) 3758(15.42) 2 118(56.36) 45(0.18) 43(95.56)
2018 25 565 24 875(97.30) 7447(29.94) 5175(20.24) 3159(61.04) 4124(16.13) 2722(66.00)
2019 23 449 22997(98.07) 6793(29.54) 5517(23.53) 3537(64.11) 5233(22.32) 3 148(60.16)
2020 19 359 19 187(99.11) 6246(32.55) 4853(25.07) 2815(58.01) 5088(26.28) 2996(58.88)
2021 19 609 19 189(97.86) 5555(28.95) 5930(30.24) 2 660(44.86) 7974(40.67) 5131(64.35)
2022 16 545 15 670(94.71) 4466(28.50) 4079(24.65) 1855(45.48) 8 272(50.00) 5086(61.48)
At Total 152778 149 775(98.03) 42 965(28.69) 31 661(20.72) 17 135(54.12) 30737(20.12) 19 127(62.23)
F2 RFEZEFIR AR R BRI 2 R7 9t
Table 2 Different categories were analyzed by different detection methods
ST ESY 3 Pt A Sputum smear test FRER SR A 53 FLEWF K Molecular bi-
4 Number Sputum culture test ological detection
LA Result category of registered K& Detec-  BIMEEL Posi- K& Detec-  PHMEA  Posi- K4k Detec-  BHYERL Posi-
patients with tion number tivenumber  tion number(?%  tivenumber tion number  tivenumber(Z
tuberculosis (FRrate/%) (Frate/%) rate/%) (FKrate/%) (Frate/%) rate/%)
PEUR A B Sputum smear positive 42 965 13165(30.64) 8205(62.32) 7457(17.36) 6 428(86.20)
U A B Sputum smear negative 105 231 17215(16.36) 7965(46.27) 22501(21.38) 12087(53.72)
P52 B Sputum culture positive 17 135 16 735(97.67) 8205(49.03) 5374(31.36) 4 079(75.90)
PR % BAYE Sputum culture negative 13 307 13095(98.41) 4 658(35.57) 5890(44.26) 3450(58.57)
I F WA BAYE Molecular biology— 19 127 18 586(97.17) 6428(34.59) 7643(39.96) 4079(53.37)
positive
53T W02 Y Molecular biology— 11 608 11478(98.88) 1028(8.96) 3855(33.21) 1295(33.59)

negative
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Table 3 Pathogenic diagnosis and classification of pulmonary tuberculosis patients in Liaoning Province from 2016 to 2022
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