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Abstract

Pulmonary tuberculosis (TB) is easily spreads. The treatment success rate for new and relapsed TB cases
in Thailand remained lower the country target, mainly due to high mortality rate during treatment. This study
aimed to identify factors associated with mortality in TB patients to establish management for reducing the
mortality rate. A retrospective study was conducted TB patients aged over 18 years who were admitted to
Suratthani hospital between 1 January 2021 to 31 December 2024. Demographic characteristics, clinical features,
laboratory results and chest X-ray (CXR) performed on admission were obtained from the medical records of
in-patients diagnosed with TB. Multivariable logistic regression analysis was used to identify factors associated
with mortality. A total of 1,644 patients were diagnosed of tuberculosis and 242 patients (14.72%) died. Factors
significantly associated with mortality were body mass index (BMI) less than 18.5 kg/m2 (aOR = 1.91, 95%Cl:
1.23-2.99), respiratory rate > 30 breaths/min (aOR = 3.04, 95% Cl: 1.49-6.20), septic shock (aOR = 3.69, 95%Cl:
2.18-6.24), respiratory failure (@OR = 28.09, 95%Cl: 15.66-50.42), hematocrit < 25% (aOR = 2.84, 95%Cl: 1.69-
4.78), moderate and advanced lesion on CXR (aOR = 2.23, 95%Cl: 1.71-2.90) having extrapulmonary TB (aOR
= 2.15, 95%Cl: 1.49-3.09). The TB patients with these risk factors should be closely monitored and managed

to reduce mortality.
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Table 1 Characteristics of tuberculosis patients with dead and alive in Suratthani hospital (n = 1,644)

Dead (n = 242),

Alive (n = 1,402),

Characteristics N (%) N (%) p-value
Sex male 183 (75.62) 1,036 (73.89) 0.789
Age, median, IQR, (years) 57.5 (44-74) 53 (40-64) 0.001
BMI, median, IQR, (kg/m?) 18.30 (16.4-20.8) 19.60 (17.3-22.2) < 0.001
Comorbidity 206 (85.12) 926 (66.05) < 0.001
Diabetes mellitus 57 (23.55) 222 (15.83) 0.003
Chronic obstructive pulmonary disease/ 31(12.81) 105 (7.63) 0.006
Asthma
Chronic kidney disease 36 (14.88) 134 (9.56) 0.012
Hepatitis 61 (25.21) 200 (14.27) < 0.001
Systemic lupus erythematosus 2 (0.83) 9 (2.07) 0.190
Cancer 5(10.33) 160 (11.41) 0.623
HIV infection 8(19.83) 197 (14.05) 0.020
Antiretroviral drug use 20 (8.26) 105 (7.49) 0.674
Vital signs (Median, IQR)
Body temperature, (°C) 37.00 (36.60-37.90) 36.80 (36.50-37.20) < 0.001
Systolic blood pressure, (mmHg) 110 (96-126) 122 (110-136) < 0.001
Pulse rate, (bpm) 108 (90-122) 92 (80-105) < 0.001
Respiratory rate, (bpm) 24 (22-28) 20 (20-22) < 0.001
Complications/Risk factors
Acute kidney injury 114 (47.11) 174 (12.41) < 0.001
Septic shock 140 (57.85) 1 (5.78) < 0.001
Respiratory failure 214 (88.43) 150 (10.70) < 0.001
Pneumonia 53 (21.90) 244 (17.40) 0.093
Corona virus 2019 infection 9(3.72) 1(2.21) 0.160

Note: IQR = Interquartile range; BMI = Body mass index; bpm = Breaths per minute; HIV = Human immune

deficiency virus
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Table 2 Variables of tuberculosis patients with dead and alive in Suratthani hospital (n = 1,644)

Variables Dead, n (%) Alive, n (%) p-value
Laboratory
Hematocrit, IQR, (%) 26.00 (23.70-31.00) 32.50 (27.80-37.00) < 0.001
Creatinine, IQR, (mg/dl) 1.19 (0.66-2.36) 0.77 (0.61-1.03) 0.900
Chest X ray findings’ < 0.001
No lesion 5(2.07) 309 (22.04)
Minimal lesion 56 (23.14) 1,012 (72.18)
Moderate and advanced lesion 181 (74.79) 81 (5.78)
Types of tuberculosis
Pulmonary tuberculosis 212 (87.60) 1,049 (74.82) < 0.001
Extrapulmonary tuberculosis 30 (12.40) 353 (25.18)
Types of resistant tuberculosis
MDR-TB 2(0.83) 8 (0.57) 0.446

Note: *Chest X ray finding"”; IQR = Interquartile range; MDR-TB = Multidrug-resistant TB
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Table 3 Factors associated with mortality among tuberculosis patients

Univariate analysis

Multivariate analysis

Factors
OR (95% ClI) p-value aOR (95% CI) p-value
Sex 0.533 0.526
Female 1 1
Male 0.91 (0.07-1.24) 0.08 (0.45-1.50)
Age (years) 0.001 0.370
< 60 1 1
> 60 1.58 (1.20-2.09) 1.26 (0.76-2.08)
BMI (kg/m?) < 0.001 0.004
> 185 1 1
<185 1.99 (1.51-2.62) 1.91 (1.23-2.99)
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Table 3 Factors associated with mortality among tuberculosis patients (continue)

Factors

Univariate analysis

Multivariate analysis

OR (95% CI)

p-value

aOR (95% ClI)

p-value

Respiration rate (bpm)

< 30

> 30
Comorbidity

No

Yes

Diabetes mellitus

No

Yes

Chronic obstructive pulmonary

disease/Asthma
No

Yes

Chronic kidney disease

No
Yes

Hepatitis
No

Yes

Systemic lupus erythematosus

No
Yes
Cancer
No
Yes
HIV infection
No

Yes

Antiretroviral drug use

No

Yes
Pneumonia

No

Yes

1

18.49 (10.47-32.65)

1
2.94 (2.03-4.26)

1
1.64 (1.18-2.28)

1
1.81 (1.19-2.78)

1
1.65 (1.11-2.46)

1
2.03(1.46-2.81)

1
0.39 (0.09-1.66)

1
0.89 (0.57-1.40)

1
1.51 (1.07-2.15)

1
1.11 (0.68-1.83)

1
9.70 (7.19-13.09)

< 0.001

< 0.001

0.003

0.006

0.013

< 0.001

0.205

0.623

0.020

0.675

< 0.001

1
3.04 (1.49-6.20)

1
1.42 (0.71-2.84)

1
1.41 (0.76-2.61)

1
0.73 (0.35-1.52)

1
0.92 (0.42-2.02)

1
0.99 (0.57-1.74)

1
0.98 (0.14-6.79)

1
1.90 (0.85-4.24)

1
2.03 (0.86-4.78)

1
0.69 (0.24-2.00)

1
1.20 (0.72-2.02)

0.002

0.322

0.281

0.401

0.839

0.991

0.983

0.116

0.106

0.497

0.482
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Table 3 Factors associated with mortality among tuberculosis patients (continue)

Univariate analysis

Multivariate analysis

Factors
OR (95% CI) p-value aOR (95% CI) p-value
Corona virus infection 0.164 0.737
No 1 1
Yes 1.71 (0.80-3.63) 0.81 (0.24-2.71)
Septic shock < 0.001 < 0.001
No 1 1
Yes 22.38 (15.94-31.44) 3.69 (2.18-6.24)
Respiratory failure < 0.001 < 0.001
No 1 1
Yes 63.79 (41.55-97.94) 28.09 (15.66-50.42)
Hematocrit (%) < 0.001 < 0.001
> 25 1 1
<25 4.63 (3.44-6.25) 2.84 (1.69-4.78)
Creatinine (mg/dl) < 0.001 0.199
<12 1 1
>12 4.45 (3.34-5.92) 1.82 (0.73-4.53)
Chest X ray finding < 0.001 < 0.001
No lesion 1 1
Minimal lesion 0.12 (0.08-0.16) 0.06 (0.04-0.07)
Moderate and advanced 48.39 (33.53-69.83 2.23(1.71-2.90)
lesion
MDR-TB 0.648 0.446
No 1 1
Yes 1.45 (0.31-6.88) 0.73 (0.21-2.55)

Note: OR = Odds ratio; aOR = Adjusted odds ratio; 95% Cl = 95% Confidence interval; BMI = Body mass index;

HIV = Human immune deficiency virus; MDR-TB = Multidrug-resistant TB
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