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Abstract

Patients with drug-resistant tuberculosis (DR-TB) who are treated with various DR-TB regimens are
registered in the National Tuberculosis Information Program (NTIP) of Thailand by the hospitals providing
care. This study aimed to evaluate the treatment outcomes of DR-TB patients registered in the national
reporting system during fiscal years 2022-2024 (B.E. 2565-2567). The study was conducted as a cross-
sectional research on the time to sputum culture conversion from positive to negative using survival analysis.
Factors associated with treatment success were examined using the Chi-square test at a statistical significance
level of 0.05. Statistically significant variables identified from the univariate analysis were further analyzed
using multiple logistic regression. A total of 3,145 DR-TB patients were included. The majority were male
(male-to-female ratio: 2.4:1.0). The largest number of patients were aged 41-50 years (21.84%), followed
by 51-60 years (20.13%). Comorbidities included diabetes mellitus (10.46% ) and HIV infection (12.66% ).
Treatment outcomes showed a success rate of 62.07%, with failure (1.81%), death (15.83%), loss to
follow-up (8.819%), transfer-out (2.07%), and unevaluated outcomes (9.419% ). Monitoring sputum culture
conversion monthly for nine months revealed that the highest rate of conversion from positive to negative at
month two was observed in patients receiving BPaLM regimen, followed by BPal.. These regimens were also
associated with lower mortality and loss to follow-up compared to other regimens. Patients aged <60 years
had 1.5 times higher odds of treatment success rate compared with those aged >60 years (AOR=1.50; 95%
CI: 1.30-1.82). HIV-negative patients had 1.9 times higher odds of treatment success rate compared with
HIV-postive patients (AOR=1.90; 95% CI: 1.57-2.42). In fiscal year 2024, 248 patients were still
undergoing treatment and therefore could not be evaluated. Future research should aim to monitor and
evaluate treatment outcomes among this ongoing patient cohort. Furthermore, cured DR-TB patients should

undergo follow-up clinical assessments at 6 and 12 months post-treatment completion.
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Table 1 Tuberculosis patients tested for drug susceptibility using molecular methods, by fiscal year

Fiscal Year Number of Registered

Tuberculosis (TB)

Number of TB Patients Tested for

Number of Registered

Drug Susceptibility Testing (DST) Drug-Resistant TB (DR-TB) Patients

Patients N (%) N (%)
2565 71,298 45,970 (64.48) 903 (1.96)
2566 79,268 57,268 (72.25) 1,094 (1.91)
2567 80,881 62,464 (77.23) 1,148 (1.84)
Total 231,447 165,702 (71.59) 3,145 (1.90)

Note: Within the NTIP program, the laboratory register page allows for recording three types of diagnostic test requests: Xpert/

XDR, Molecular/XDR, and DST/XDR. In cases where an Xpert test result indicates "RIF Resistance detected,” an XDR test

can be requested immediately. Selecting the Molecular DST request option refers to choosing the Line probe assay (LPA) test.
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Table 2 Drug-resistant tuberculosis patients classified by general information and fiscal year on which treatment was
started (n=3,145)
Fiscal year
General characteristics 2565 2566 2567 Total
N (%) N (%) N (%) N (%)

Sex

Male 653 (72.31) 737 (67.37) 822 (71.60) 2,212 (70.33)

Female 250 (27.69) 357 (32.63) 326 (28.40 933 (29.67)
Age at Treatment Initiation

<20 years 35 (3.88) 34 (3.11) 27 (2.35) 96 (3.05)

21-30 years 133 (14.73) 168 (15.36) 137 (11.93) 438 (13.93)

31-40 years 166 (18.38) 209 (19.10) 213 (18.55) 588 (18.70)

41-50 years 206 (22.81) 228 (20.84) 253 (22.04) 687 (21.84)

51-60 years 195 (21.59) 203 (18.56) 235 (20.47) 633 (20.13)

61-70 years 102 (11.30) 98 (8.96) 187 (16.29) 387 (12.31)

>70 years 66 (7.31) 154 (14.08) 96 (8.36) 316 (10.05)
Nationality

Thai 868 (95.79) 1,036 (94.70) 1,097 (95.56) 2,998 (95.33)

Non-Thai 38 (4.21) 58 (5.30) 51 (4.44) 147 (4.67)
Underlying Disease; Diabetes

No 818 (90.59) 977 (89.31) 1,021 (88.94) 2,816 (85.54)

Yes 85 (9.41) 117 (10.69) 127 (11.06) 329 (10.46)
HIV status

Positive 121 (13.40) 125 (11.43) 152 (13.24) 398 (12.66)

Negative 668 (73.98) 832 (76.05) 853 (74.30) 2353 (74.82)

Unknown 100 (11.07) 129 (44.79) 132 (11.50) 361 (11.48)

Awaiting Results 12 (1.33) 8 (0.73) 11 (0.96) 31 (0.99)

Total

3,145 (100.00)

Note: HIV=human immunodeficiency virus

Tutudseana w.a. 25652567 Nniithe
Soalsadoesin 3,145 18 dauunamuyszan
FalsaneennnuansnsIasiemnailia molecular
DST wu duluaiiilu MDR-TB $hunu 2,079 e

(Sagaz 66.11) spasuili RR-TB d11u 881
8 (50882 28.01) pre—extensively drug-resistant
(XDR-TB) $1u1u 157 918 (Speay 4.99) uaz
XDR-TB $10u 28 918 (39882 0.89) Famnsei 3
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Table 3 Drug-resistant tuberculosis patients classified by fiscal year

Fiscal Year RR-TB MDR-TB Pre XDR-TB XDR-TB Total
N (%) N (%) N (%) N (%) N (%)
2565 255 (28.24) 595 (65.89) 43 (4.76) 10 (1.11) 903 (100.00)
2566 296 (27.06) 723 (66.09) 65 (5.94) 10 (0.91) 1,094 (100.00)
2567 330 (28.75) 761 (66.28) 49 (4.27) 8 (0.70) 1,148 (100.00)
Total 881 (28.01) 2,079 (66.11) 157 (4.99) 28 (0.89) 3,145(100.00)
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G081 855 UUFAINITTNBIGIN T LENAIY
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gn381 BPaLM 3pgaz 85.71 lullaudszum
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Had5luMssnwIpeas 86.66 589aNINABYATEN
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doemfwnliudingu dnasd 5
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Table 4 Drug-resistant tuberculosis patients and treatment outcomes by fiscal year

Fiscal Year Number of Treatment Loss to Transfer Not
Registered Drug Success Failure Died follow-up Out Evaluated
-Resistant TB Patients N (%) N (%) N (%) N (%) N (%) N (%)
2565 903 620 (68.66) 27 143 103 6 4
(2.99) (15.84) (11.41) (0.66) (0.44)
2566 1,094 716 (65.45) 18 192 103 21 44
(1.65) (17.55) (9.41) (1.92) (4.02)
2567 1,148 616 (53.66) 12 163 71 38 248
(1.05) (14.20) (6.18) (3.31) (21.60)
Total 3,145 1,952 (62.07) 57 498 2717 65 296
(1.81) (15.83) (8.81) (2.07) (9.41)
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Table 5 Drug-resistant tuberculosis patients treated with different drug regimens and treatment outcomes by fiscal year

Fiscal Year DR-B Treatment Loss to Transfer Not Total
Regimen Success Failure Died follow-up Out Evaluated
N (%) N (%) N (%) N (%) N (%) N (%) N (%)
2565 Shorter (Km) 9 (69.23)  0(0.00) 4 (30.77) 0 (0.00) 0 (0.00) 0 (0.00) 13
regimen (100.00)
Shorter (Am) 49 (68.06) 4 (5.56) 11 (15.28) 8 (11.11) 0 (0.00) 0 (0.00) 72
regimen (100.00)
9-month 275 (74.93) 9 (2.45) 44 (11.99) 33 (8.99) 4(1.09) 2 (0.54) 367
all oral (100.00)
6-9-BPaL 6 (100.00) 0 (0.00) 0(0.00) 0(0.00) 0 (0.00) 0 (0.00) 6
regimen (100.00)
6-9-BPaLM 6 (85.71)  0(0.00) 0 (0.00)  0(0.00) 0(0.00) 1 (14.29) 7
regimen (100.00)
individualized 276 (63.01) 14 (3.20) 83 (18.95) 62 (14.16) 2 (0.46) 1 (0.23) 438
longer regimen (100.00)
2566 Shorter (Km) 3 (37.50)  0(0.00) 2(25.00) 2 (25.00) 1 (12.50) 0 (0.00) 8
regimen (100.00)
Shorter (Am) 13 (54.17%) 1 (4.17) 4 (16.67) 3 (12.50) 3 (12.50) 0 (0.00) 24
regimen (100.00)
9-month 301 (73.77) 6 (1.47) 47 (11.52) 44 (10.78) 5(1.23) 5 (1.23) 408
all oral (100.00)
6-9-BPaL 26 (86.66) 0 (0.00) 2(6.67) 2(6.67) 0 (0.00) 0 (0.00) 30
regimen (100.00)
6-9-BPaLM 59 (83.09) 1 (1.41) 7(9.86) 1 (1.41) 2(2.82) 1 (1.41) 71
regimen (100.00)
individualized 314 (56.78) 10 (1.81) 130 (23.51) 51 (9.22) 10 (1.81) 38 (6.87) 553
longer regimen (100.00)
2567 Shorter (Km) 2 (25.00) 0 (0.00) 4 (50.00) 2 (25.00) 0 (0.00) 0 (0.00) 8
regimen (100.00)
Shorter (Am) 11 (47.83) 0 (0.00) 6 (26.09) 4 (17.39) 0 (0.00) 2 (8.70) 23
regimen (100.00)
9-month 162 (59.56) 5 (1.84) 35(12.87) 27 (9.93) 2(0.73) 41 (15.07) 272
all oral (100.00)
6-9-BPaL 41 (87.23) 0 (0.00) 2(4.26) 3(6.38) 0(0.00) 1 (2.13) 47
regimen (100.00)
6-9-BPaLM 235 (75.56) 2 (0.64) 22 (7.08) 12 (3.86) 7 (2.25) 33 (10.61) 311
regimen (100.00)
individualized 165 (33.88) 5 (1.03) 94 (19.30) 23 (4.72) 29 (5.96)171 (35.11) 487

longer regimen

(100.00)

Note: Km=Kanamycin, Am=Amikacin, BPaL. (bedaquiline, pretomanid, linezolid) wa8z BPaLM (bedaquiline, pretomanid,

linezolid, moxifloxacin)
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Figure 1 Time to sputum conversion in drug-resistant tuberculosis patients classified by treatment regimen
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Table 6 Analysis of Factors Associated with Treatment Outcomes in Drug-Resistant Tuberculosis Patients, Categorized by

Fiscal Years 2022-2024

Treatment outcome

Variables Treatment Unsuccessful Crude OR p-value* Adjusted p-value**
Success Treatment (95% CI) OR (95% CI)
N (%) N (%)

Fiscal Year 2565

Age (Years)

<60 509 (70.89) 209 (29.11) 1.63 0.004* 1.70 0.002%*
(1.18-2.24) (1.22-2.44)

>60 111 (60.00) 74 (40.00) 1.00

Underlying Disease; Diabetes

No 573 (70.05) 245 (29.95) 1.89 0.005* 1.90 0.005**
(1.21-2.96) (1.23-3.10)

Yes 47 (55.29) 38 (44.71) 1.00

HIV status

No 547 (70.13) 233 (29.95) 1.61 0.017* 1.90 0.001**
(1.09-2.37) (1.31-2.96)

Yes 73 (59.35) 50 (40.65) 1.00

Fiscal Year 2566 Age (Years)

<60 554 (66.91) 274 (33.09) 1.30 0.073* 1.40 0.014**
(0.98-1.72) (1.07-1.95)

260 162 (60.90) 104 (39.10) 1.00

Underlying Disease; Diabetes

No 635 (64.99) 342 (35.01) 0.83 0.365*% 0.80 0.352%*
(0.54-1.25) (0.53-1.25)

Yes 81 (69.23) 36 (30.77) 1.00

HIV status

No 649 (66.98) 320 (33.02) 1.76 0.003* 1.80 0.001**
(1.20-2.58) (1.27-2.75)

Yes 67 (53.60) 58 (46.40) 1.00
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Table 6 Analysis of Factors Associated with Treatment Outcomes in Drug-Resistant Tuberculosis Patients, Categorized by

Fiscal Years 2022-2024 (continue)

Treatment outcome

Variables Treatment Unsuccessful Crude OR p-value* Adjusted p-value**
Success Treatment (95% CI) OR (95% CI)
N (%) N (%)
Fiscal Year 2567 Age (Years)
<60 463 (55.25) 375 (44.75) 1.27 0.074* 1.40 0.011**
(0.98-1.64) (1.08-1.84)
260 153 (49.35) 157 (50.65) 1.000
Underlying Disease;Diabetes
No 542 (53.09) 479 (46.91) 0.81 0.273* 0.80 0.392**
(0.56-1.18) (0.58-1.23)
Yes 74 (58.27) 53 (41.73) 1.000
HIV status
No 556 (55.82) 440 (44.18) 1.94 <0.001*  2.00 <0.001**
(1.37-2.75) (1.44-2.94)
Yes 60 (39.47) 92 (60.53) 1.00

Note: HIV=human immunodeficiency virus, * p-value derived from Chi-square test (or Fisher’s exact test) for Univariate
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msdada HIV fenuduiusiunamssnmosadl
HEHAYNNEDR (p<0.05) drutlaveauine doyad
Tsaunvmu waztszianmaaiosn liwuanaduiug
nuuamssn laeitheans <60 U Wunamssne
159 1.4 whdlsuduiheary >60 U adwiiie
§ANNEDG (Crude OR=1.40; 95% CI: 1.18-
1.66) sauiigiheilifioda HIV wuramssawm
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Table 7 Analysis of Factors Associated with Treatment Outcomes in Drug-Resistant Tuberculosis Patients, Fiscal Years

2022-2024 (n=3,145)

Treatment outcome

Variables Treatment Unsuccessful Crude OR p-value* Adjusted p-value**
Success Treatment (95% CI) OR (95% CI)
N (%) N (%)
Sex
Male 1,360 (61.48) 852 (38.52) 0.92 0.299* - -
(0.78-1.08)
Female 592 (63.45) 341 (36.55) 1.00 - -
Age (years)
<60 1,526 (64.01) 858 (35.99) 1.40 <0.001* 1.50 <0.001**
(1.18-1.66) (1.30-1.82)*
>60 426 (55.98) 335 (44.02) 1.00 1.00
Nationality
Thai 1,866 (62.24) 1,132 (37.76) 1.17 0.362* - -
(0.83-1.65)
Non-Thai 86 (58.50) 61 (41.50) 1.00 -
Underlying Disease/Diabetes
No 1,750 (62.14) 1,066 (37.86) 1.03 0.792* - -
(0.82-1.30)
Yes 202 (61.40) 127 (38.60) 1.00 -
HIV status
No 1,752 (63.83) 993 (36.17) 1.76 <0.001* 1.90 <0.001**
(1.42-2.19) (1.57-2.42)
Yes 200 (50.00) 200 (50.00) 1.00 1.00
Drug Resistance Type
RR-TB 538 (61.07) 343 (38.93) 1.00 0.577* - -
MDR-TB 1,291 (62.10) 788 (37.90) 1.05
(0.89-1.23) - -
Pre XDR-TB 105 (66.88) 52 (33.12) 1.29
(0.90-1.85) - -
XDR-TB 18 (64.29) 18 (64.29) 1.15
(0.52-2.53) - -

Note: HIV=human immunodeficiency virus, RR-TB=Rifampicin-resistant TB, MDR-TB=Multidrug resistant TB, PreXDR~

TB= Pre-extensively drug resistant TB, XDR-TB=Extensively drug- resistant TB , *p-value derived from Chi-square test
(or Fisher's exact test) for Univariate analysis (crude OR) , **p-value derived from multiple logistic regression analysis for

multivariate analysis (adjusted OR)
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