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Abstract: Objective To retrospectively analyze the epidemiological characteristics and treatment outcomes of patients with
recurrent pulmonary tuberculosis in Shaanxi Province from 2011 to 2024, so as to provide a scientific basis for the prevention
and control of recurrent pulmonary tuberculosis and the formulation of relevant strategies in Shaanxi Province. Methods The
medical records of all patients with recurrent pulmonary tuberculosis registered in the Tuberculosis Information Management
System (TIMS) of Shaanxi Province from 2011 to 2024 were collected. Descriptive epidemiological methods were used to
analyze the epidemiological characteristics of the subjects, chi — square test was used for inter — group comparison, and
Joinpoint regression model was applied for time trend analysis. Results A total of 11 715 patients with recurrent pulmonary
tuberculosis were cumulatively reported in Shaanxi Province from 2011 to 2024. The registration rate of recurrent pulmonary
tuberculosis in the province decreased from 3. 94/100 000 population in 2011 to 1. 46/100 000 population in 2024, showing an
overall significant downward trend (AAPC = -8.6% , P <0.05). The composition of patient detection sources underwent a
fundamental shift; the dominant detection route changed from “direct consultation” ( accounting for 52.45% in 2011) to
“referral” (with the proportion peaking at 73. 13% in 2020). During the study period, the cumulative etiologically positive rate

of recurrent patients was 56. 18% , which was significantly higher than 35.91% of all notified pulmonary tuberculosis patients
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in the general population, with a statistically significant difference (y* = 1 983.846, P < 0.05). The demographic
characteristics showed that patients with recurrent pulmonary tuberculosis were predominantly concentrated in male farmers aged
40 - 64 years, accounting for a cumulative 36.46% of all enrolled subjects. Meanwhile, although the average annual
consultation delay rate of recurrent patients was 56. 93% , it showed a significant continuous downward trend during the study
period (AAPC = -2.50% , P <0.05). Treatment outcome analysis showed that the cumulative treatment success rate of
patients with recurrent pulmonary tuberculosis from 2011 to 2024 was 82.41% , while Joinpoint regression indicated a
significant downward trend of this rate (AAPC = -1.43% , P <0.05). Conclusion

tuberculosis in Shaanxi Province has shown an overall downward trend, but the etiologically positive rate is significantly higher

The epidemic of recurrent pulmonary

than that of all notified pulmonary tuberculosis patients, and the composition of patient detection sources has changed
dramatically. Recurrent patients are concentrated in middle — aged and elderly male farmers, and the treatment success rate is
on a downward trend, suggesting that there are still weak links in the treatment and management of recurrent patients. It is
recommended to strengthen active screening and health management for high — risk groups such as farmers, optimize the referral

network to reduce consultation delay, and improve the quality of treatment and management for recurrent patients to increase the

- 2547 -

treatment success rate.
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Table 1 Trend of changes in registration rate, proportion, and etiological positive rate of recurrent patients from 2011 to 2024

A5 APC[ % ,(95% CI) ] P1E AAPC[ % ,(95% CI) ] PAE
HREBHERILR -8.6( -15.7~ -0.9) <0.001
2011—2014 -19.83( -=35.37 ~ -0.56) 0.046
2014—2018 7.62( -16.19 ~38.19) 0.499
2018—2024 —12.49( =20.24 ~ —3.99) 0.013
HRBEELNFRE P L L -3.2( -6.8~0.4) 0.10
2011—2013 -17.24( -35.48 ~6.16) 0.120
2013—2024 -0.46( -2.72 ~1.87) 0.665
BRI M -0.3(-3.2~2.5) 0.80
2011—2016 —18.9( =21.02 ~ -16.72) <0.001
2016—2019 28.65(11.93 ~47.87) 0.004
2019—2024 5.04(1.93 ~8.25) 0.007
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Table 2 Proportion of sources of recurrent patients from 2011 to 2024 ( % )

P Tkt 15 B g fHEAS EE It

Ll T ik ikt #4i [ i b i
2011 52.45 25.37 14.90 6.33 0.68 0.00 0.27
2012 48.55 33.21 9.07 7.86 1.03 0.00 0.28
2013 47.23 32.41 11.06 7.85 1.00 0.11 0.33
2014 48.06 36.30 10. 14 3.88 1.25 0.13 0.25
2015 55.89 32.32 6.80 4.44 0.42 0.00 0.14
2016 51.15 39.75 7.37 0.92 0.58 0.12 0.12
2017 36.29 55.83 6.18 1.10 0.40 0.00 0.20
2018 40.78 49. 44 8.29 0.65 0.47 0.00 0.37
2019 38.35 56.29 5.05 0.00 0.21 0.00 0.10
2020 15.47 73.13 10. 10 0.81 0.16 0.00 0.33
2021 14.14 72.59 12.76 0.34 0.17 0.00 0.00
2022 23.47 61.22 14.29 0.61 0.20 0.20 0.00
2023 21.35 63.02 14.76 0.52 0.00 0.35 0.00
2024 28.94 52.69 14.73 2.08 0.87 0.69 0.00
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Fig.1 Temporal trend of etiological positive rate among recurrent

tuberculosis patients, 2011 —2024
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Table 4 Consultation delay status of relapsed pulmonary tuberculosis patients, 2011 —2024
(gq{gj\) %7)(2{%)%‘ ?g%%ag ﬁj/%é(\z/‘f])g APC[ % ,(95%CI) ] P{a AAPC[ % ,(95% CI) | P i
2011 1470 974 66.26
2012 1 069 683 63.89
2013 904 542 59.96
2014 799 500 62.58
2015 721 457 63.38
2016 868 504 58.06
2017 1003 313 5115 ~2.50( -3.30~ -1.69)  <0.001  -2.50( -3.30 ~ —1.69) <0.001
2018 1074 567 52.79
2019 970 494 50.93
2020 614 337 54.89
2021 580 294 50.69
2022 490 240 48.98
2023 576 253 43.92
2024 577 311 53.90
ait 11 715 6 669 56.93
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Table S Treatment outcomes of relapsed pulmonary tuberculosis patients, 2011 —2024
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2011 303 1026 90. 41
2012 279 666 88.40
2013 291 480 85.29
2014 332 316 81.10

2015 415 234 90.01
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(ﬁféj) S T iéﬁf;#( @5’3}?] APC[ % ,(95% CI) ] P{H AAPC[ % ,(95%CI) ] P14
() (1)
2016 650 136 90.55
2017 620 225 84.25 —1.43( -2.04 ~ -0.82) <0.001 —1.43( -2.04 ~ -0.82) <0.001
2018 542 363 84.26
2019 421 353 79.79
2020 225 231 74.27
2021 188 274 79. 66
2022 161 221 77.96
2023 165 282 77.60
2024 136 272 70.71
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