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(HE] BW: WS EERYT B IET X 58 R FERVEIRYT IR AER EXREE, KRR BEST
W A8 Il 45 i R B AE DU AR T AR BB TR 00 S e R 38 . ik s ARG ol I it BB FE , M4k 2019 4 1 /]
1 HZE20234F 12 H 31 Hilm & 450w B 5 B RGP IS 2 B E (5 B, M Em R EE W BRAAA R,
JH Log-rank £ 55 WAL M AE A7, 3@ 2k Cox LA XU [R1A 23 Afr R AR TR VR P RIS T g [ R . 5 5R: Wi
I 46 4% 8 PG A% IR T W IR A S5 %R JE R 0.24%, Z5 0T I E B AE AR TR] R 2.41(2.18~2.63) M H , A 47.28%
(235/497) (I E5 R AU T FE  BUAE ST ES RIR Y7 AT 2 S T I Ab ] . Cox ELMXUBS: B Ay T 25 A s il . B, A&
B AR B (human immunodeficiency virus, HIV)FHPE . Y6 . SRR A 45 R BHME . B4 A L HAR 2, |
GBI IR R R LA S B FGIT WIEBE T el R . S50 WIm B IS5 A% 8 PUas a7 W) 25 vE %
50.24%, =i B RE HIVIHYE. &30 AR A g RHME . B 55 AR BIRE B 5 0T W IR R G4 4% 1 it
SR BB UAS IR T R AT RS e

[KIA) WhEhE; PLaIRyT; JET; MmN E; FHak

Mortality and its influencing factors during anti-
tuberculosis treatment in pulmonary tuberculosis
patients in Hunan Province

CHEN Jiaxin', XU Zuhui’, XU Huilan', BAI Ligiong

[1. Department of Social Medicine and Health Management, Xiangya School of Public Health,
Central South University, Changsha 410013; 2. Department of Prevention and Treatment,
Hunan Institute for Tuberculosis Control (Hunan Chest Hospital), Changsha 410013, China]
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KEY WORDS

full-course standardized therapy and achieving tuberculosis cure. The study aims to analyze
the mortality and its influencing factors among pulmonary tuberculosis patients undergoing
anti-tuberculosis treatment in Hunan Province.

Methods: In this retrospective cohort study, data on pulmonary tuberculosis patients from
the Hunan Provincial Tuberculosis Management Information System were collected
between January 1, 2019 and December 31, 2023. The cumulative survival rate was
estimated using life table methods. Survival rates were compared between groups using the
Log-rank test. Cox proportional hazards regression analysis was then employed to explore
the influencing factors on mortality during treatment.

Results: The tuberculosis case fatality rate during anti-tuberculosis treatment in Hunan
Province was 0.24%, with the median survival time of tuberculosis-related deaths being
2.41 (2.18-2.63) months. Among the tuberculosis deaths, 47.28% (235/497) occurred during
the intensive phase within the first 2 months of treatment. Cox regression analysis showed
that older age, male gender, being a farmer, human immunodeficiency virus (HIV)
positivity, retreatment status, positive bacteriological test results, medication management
by healthcare personnel, and coexisting urinary tract tuberculosis were risk factors for
mortality during treatment.

Conclusion: The tuberculosis case fatality rate during anti-tuberculosis treatment among
pulmonary tuberculosis patients in Hunan Province is 0.24%. Patients with pulmonary
tuberculosis who are older, male, farmers, HIV-positive, undergoing retreatment, have
positive bacteriological test results, receive medication management by healthcare workers,

or have coexisting urinary tract tuberculosis are at higher risk of death during treatment.

pulmonary tuberculosis; anti-tuberculosis treatment; death; influencing factors; life table

VB Ay — o 7 T JR I N S (ke BRE ) 4 P I I A
WG, A EE AR A A BRI I A B\ 36 A= )
B, D8 S5 IR YT BRI AT T X 58 R A R
TUIRYT o TR GE IR e E N X R A S AR B B
S ERE BT BT I 6 H MK A P4 ik
J7, B SHIAIT AR I S R A T 45 S 0 EE 2 N
R, 2017 Z 2021 4F 1 R 44 1% B I 45 4% 1) s
KR TREBSE, BiRE AR RI4 T4 A,
Shy B b T AR W A T A R TR P AS AR YT I (R
MIBET GO S R R, AHIEGE [l B 3 A i e
B A% SR FEBUESAZIR YT IR G 0, JExT R
FEPUES AT W R PO T AR S i R 3 01 TR 5T -

1 XHR5FZ%

1.1 3t

PI20194E 1 H 1 HE20234F12 A 31 HYEWI A
W EREREREVITER FERSE” &Il
MR SE % BB AR ISR & . %M (i85 % 2 Wibn

HEY WHEE A BE L IRRER ML E AL
AT SRR . IR ORI ST I AR M, KR
FOR DT R S B R, HORNAETE I a8 AR A
o RERGEMEIE R I 233 905 (4] & 7E i
A S5 1000 5 1 B e s e I 2 ek %Gy,
2 136 2 Wi AR 5 Ry HoA BN, 20 949 il S i/ 56
BEE, 5389 BITFAERIS I A BT k1L i) a] 45212 4
RS

1.2 Fi&

AHIEGE A Il it BA SR, B 3 ok A v A
BAGWEMFRREL, FEARBER. .
R, Bk, B ERERE . KIERNK . AK
B & B FE 9% 3% (human immunodeficiency virus, HIV)
KrZER . WIARSZIE . SRR AR | 2GS0
MR25E BT AHMMINEZAEDL . R IA N Ol
W LB F TR Z DU R R il aa = F, LU
BETEIRITBARIPE T AE A S Fi . B S A XA
Sromfb IR AR 10 dBEDT 1k, BRI R A A BE
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Vi LR, BB REIRIT AL, L2024 1 A 1 H
BT EUE R, 0 S R UG B 2T T &
DB Rl R, BPAEAERT ], BET- (T BIB9S i 4
KIFET BRS04 25 4% (8 5 e TR T W 1] R 25 A% 0 = 30
FET, AL S G B A ARG )R W g 2k o 7=
AR IR 2 . DERFEARITRSA A, &
HHEMGETOHIIR BB 2) 8 PRGE s 45 R A
REBRFR, NMZ SRR R AU E K A 3
HAbA AR H ANZEY A R . J697 R kiR
s S0 T HA PR (3808 S5 s At ) -

1.3 Geit=abiE

¥ BB A5 B R A Excel 84 2, A
SPSS 26.0 G it “# A AT Bl b . A RIE
i it B ) BRRAAE R fdT ] Log-rank A5 5 L 8 4
[ A=A 385 Cox HU A XU [B1)H 3B R F i B TR
ST IHEZET R SER R 3R, 4 26 A7 I [RD R AR A7 485 Sy (il
SER R EIRIT MR S RSB T e M AR i, ik

®1 WEEMEREESFGR

HUAE B R 2 40 B v P<0.05 452 i R 25 F1HL A 2R 2
SRR R (AR AU A T 29) 760 A AR B 49 A Cox Eb il
RUGAEAL . P<0.05 W ERA G FE L,

24 B

2.1 Mg EEREZETHENETER

3205 431 I AABITE, 8 MAEFRITFEIIAIT
B 193 812 5, IR ST HE K 94.34%; L BEVIW
52, 205 431 BB E A 5 134 Bl S5 1 B AEL S 1%
IR IAEAET:, ARAET- 3N 2.50%(5 134/205 431),
Hod 497 Bl &5 R AE T, 5 2L T A 9.68%
(497/5 134), Z5H R FEFH 0.24%(497/205 431), 45
AR BeT R AR A ] R 2.41(2.18~2.63) ™ H , B
47.28%(235/497) N Z5 A0 T fB A IRAE B 45 R T
B2 R A . ) R 4 I 5 A% R A R YT
VAR SRFRAE A3 R 99.66%(F% 1)

Table 1 Life table of pulmonary tuberculosis patients in Hunan Province

HAERT] A Wik WIAsET R AR SETOHER AR B iﬁgf
0~ 205 431 155 2521 0.000 8 0.999 2 0.999 2 0.000 1
1~ 202 755 80 1851 0.000 4 0.999 6 0.998 8 0.000 1
2~ 200 824 58 1 815 0.000 3 0.999 7 0.998 6 0.000 1
3~ 198 951 56 1365 0.000 3 0.999 7 0.998 3 0.000 1
4~ 197 530 44 1264 0.000 2 0.999 8 0.998 0 0.000 1
5~ 196 222 54 36930 0.000 3 0.999 7 0.9977 0.000 1
6~ 159 238 19 115513 0.000 2 0.999 8 0.997 6 0.000 1
7~ 43 706 9 7 946 0.000 2 0.999 8 0.9973 0.000 1
8~ 35751 12 8518 0.000 4 0.999 6 0.9970 0.000 2
9~ 27221 2 8512 0.000 1 0.999 9 0.996 9 0.000 2
10~ 18 707 3 2250 0.000 2 0.999 8 0.996 7 0.000 2
11~ 16 454 1 4 862 0.000 1 0.999 9 0.996 6 0.000 2
12~ 11 591 4 11 587 0.000 7 0.999 3 0.9959 0.000 4

2.2 AEHFERMEZEE RITHERTER LR
Log-rank K5 8645 S 7~ . ARMES . BUlk . HIV

KR Z5 5 . WIR/EG . IR sE R A g R IRZ

I, UM B IR . WIRARS . Nk

RYL. MG R GG A R B AR TR i S

ToIE M 22 R B G55 L (3 P<0.05, %2).
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R2 HEAARRHEM SR EENEZGT BEET BRI
Table 2 Comparison of deaths during anti-tuberculosis treatment among pulmonary tuberculosis patients with different

characteristics in Hunan Province

JRIT (n=205 431) HET=(n=407)
FRIE " - " N Ve P
NEL FAI R LG/ % N FAI R /%

53] 22.056 <0.001
B/8 57 754 28.11 93 18.71
Bk 147 677 71.89 404 81.29

B/ 0.870 0.351
U 185 749 90.42 456 91.75
RR 19 682 9.58 41 8.25

A4 63.729 <0.001
PR 153 540 7474 447 89.94
oA 51 891 25.26 50 10.06

Wi bR 0.565 0.452
w 193 947 94.41 463 93.16
gt 11 484 5.59 34 6.84

R IMFER AT 0.002 0.963
<28d 89 735 43.68 216 43.46
>28d 115 696 56.32 281 56.54

HIV K45 5.938 0.015
YRR % S alll] 204 249 99.42 490 98.59
FH 1182 0.58 7 1.41

WGRIE R 80.367 <0.001
vk 192 606 93.76 412 82.90
Kk 12 825 6.24 85 17.10

o DL~ A 25 58.783 <0.001
It i A A 94 074 45.79 144 28.97
FH 111 357 54.21 353 71.03

[Ez] 3.342 0.068
w 199 025 96.88 477 95.98
= 6 406 3.12 20 4.02

MR 2558 B = 19.455 <0.001
=55 N DA 22 141 10.78 84 16.90
oAl 183 290 89.22 413 83.10

B I A
BIRG 441 0.21 4 0.80 6.116 0.013
HILRSE 368 0.18 3 0.60 3.813 0.051
A TEX 192 0.09 3 0.60 12.426 <0.001
G BN 52 0.03 0 0.00 0.140 0.708
NI R 50 5 <0.01 1 0.20 61.663 <0.001
WL RS 637 0.31 1 0.20 0.340 0.560
PR GE 234 0.11 3 0.60 9.165 0.002
%0 60 0.03 0 0.00 0.164 0.686
oAt 47310 23.03 125 25.15 0.777 0.378

FFH Log-rank #:36, HIV: AZSHREBEReEE .
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23 WM& EESTHEETZMEZSH
Cox Bl XU B3 4 Br 2 SR s . @il . Bk
AR, HIVEEPE, &6, IR . B4 AR

PR 2 B A U IR R G A R O Il A5 A% B R YT
IR 25 AR AL T TG R R R () P<0.05, 33),

*3 HEAMEREENEZETH AT TR E RS E R Cox thBHIXE E 3547

Table 3 Multifactorial Cox proportional risk regression analysis of factors influencing death during anti-tuberculosis treat-

ment in pulmonary tuberculosis patients in Hunan Province

S B SE Wald P RR 95% CI
AR 0.053 0.004 208.822 <0.001 1.055 1.047~1.063
P51 Eegidh

Tt 0.408 0.115 12.493 <0.001 1.504 1.199~1.886
B HoAth

R 0.676 0.150 20.448 <0.001 1.967 1.467~2.637
HIV 5 51 [P s A AG

PR 1.205 0.382 9.948 0.002 3.336 1.578~7.052
WIA/Z IR LR

"if 0.753 0.123 37.429 <0.001 2.123 1.668~2.702
PRIESERA LR BRI

FHPE 0.483 0.101 22.936 <0.001 1.621 1.330~1.976
R 2578 7 =X HoAth 77 ¢

= INE i 0.420 0.120 12.262 <0.001 1.522 1.203~1.925
[RE] 7

2 0.131 0.231 0.321 0.571 1.140 0.724~1.794
B IR BERGE 0.724 0.579 1.563 0.211 2.062 0.663~6.415

ATEX 1.593 0.698 5216 0.022 4.920 1.254~19.311

WITIB RS 2.097 1.440 2.120 0.145 8.140 0.484~136.871

RS 1.298 0.702 3.423 0.064 3.662 0.926~14.483

HIV: AERPEBRIERHTTE; SE: ARifi2E; RR: MIXIEREE; CI: EIFIX[E.

3T g

ARG 45 5 0 W w4 Bl A% BB B B A TR YT
1 18] f PE TSR ON 2.50%, = TSRO A HLE TR
2.1%5, KT BT 8 5.2% TR A TN T Y
2.8%", LSRR AET 1 B 5 2T AT 19 9.68%,
SRR IE R 0.24%, SR A AE I TA] Ol 2.41(2.18~
2.63)H, Hh 47.28% MR AL T o BULALE
BUASARTTHT 24 A iys Akl X450 5 R —
Tt [l st 1 BA S F X I SRAR L, I R B 50% 1Y
ZERAET R E M ITE A RIAIT IR 2 D o XK
FEBUASIZIRITHT 24 H A5 A 5 9 vl RE THT I 48 =1 Y 9E
TR . SR, T BRI, ARSI BE U7
(e, AR RN EE 4% B FE DL S5 A% R T Il Y

FET BN . SRS TEC R A 1E 2004~2008 41
2R TR AR X P S 1 570 IS5 R A T,
FET307 B, v DRt 25 4% B HL I R AEFE T 160 1]
PR it 5 4 B HOOE RREAE T (N AR BE T 110 52.12%,
FARWFE T 9.7%. X Al R85 A 1 Bl U7 i A1
CEAER R A AR 2 2013 4F 11 A 30 HYA XK.
ARG R BN IR RN B E TG
B2, MR %, Biigaz s a5 AmaE T i K
B SEHE N 1.055 fiF . X —&5 95 E N4 2o ol
FART o AT BB SR R 38 e 2 S i T g 14 T 0l
R, E A A SR N 2RI LA, St
TR R, IAh, BRI RE ZmEfaEin
ST RV FI(E0) 2 . TSR, 3t
SR SPIETT R HEREARM . BRI, I R ERIRTE R
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Y7 A R IR 3R S AN RS 5 AN () 22 (P&
2, $ee BRI RN E B AL M PR A 45
CAERE T WG IIE, DR E RE AT
AR, FEARV T, B R E i %
TRIT IR BT RS 2 L PR 1) 1.504 7%, XA RES %
il 25 42 S5 3 A Mg R R AP R LR, TRYT AT
Fe BRI G, B EE T AEEM TR R,
SRR, AW, BTSSR L, X
PR I LR P RS JRL N, XA YT IR PR 22
TS5 PR ASKL AT R WOm G et KU, A
KB iE N BN ST B R E IR IR, $Em B
PR AT IR, DR A RES /R &L, A&
FF 5% e AR R A AL T XURS: 2 HLA BRI (9 1.967 £, 31X
A g S A ROBEIR 09 & e, AT ES om0
BA . R bAa T R BN A O, s
RIAR ROBEAR 5 45 1005 Ik e 2 IR A7 7 5 28 AH G o
Ak, AR R ATRE T4 R AR B R BURYT
WRMNPEREAR, AR FERRAARL. sKRUbE B
55 0L s AR RO S5 RO BT R AR AR, i)
AE EEAATE IR K IS W R R, N 2 T R4
SRR, LIS/ S WTER

AR 5% 45 3 kR HIV BH A il 285 4% £ & B 58T K
W6 2 [ e e R A £ 3 1 3.336 4% . HIV FISE 140k
FF TR SR [ % AT A LA A 722 o Jre FUERA, 15 &
HHRACARLOS R, s S A5 A I
DUFIZ T, SR EUA ZACHE it A TR A 3 2 Fese s Y
LREFEAL . PLANE IR A AL T R 23R
12,123 4%, X 0TRES IR B FR AR HB I DL
Boe, EHIREEGE, DAURKENAIT LT E S
W Bt B>, B e A BT RE R
IR BAEETE— B RO, R A IARE
S E PR, SRR . AR KRG EET
B, RESUEERE AL O, REIRITRCRS, A
FIF 5 3 2 BRR D 2 A A 445 5% B M 245 4% £ 2 (R 38T
JRUBE: 2 BH P B AR £ 3 1) 1,621 % . X A RS T
PHAE B O HE B ROR, ARtk sasm, (Rl a e 15 ™
R TR R, S EOHE T KU
e, PR, A PR S N A SR s A, IS
SR U X T 8 T BH M BB 3 A o 2 R T BT i
DL TP 4% . Kurts SR 58 & B . 184 B A
SR T R L RR R PO S e i R L =
25-FRUEEED,. BT RS THRENE,
WA R LEW . AT LG IR R G S8
HIFET KBS AR A I B 1Y 4.920 6% . X AT RE S il
AR RE G SIMERT, ERTFR, &

AR AT X7 (R PRI SR 45 A R e
B RS FE 3 N P G5 A0 R 2 2R SO P 22 34 ) ik ey
T A

R R AN R IR R, IR A
U B 55 N R s B 55 A LRI B S A R
o4t BB 5 F % 2 fL J7 (Directly Observed
Treatment Short-course, DOTS)®', Gilmour ZEPOHF 5%
KRG AT TR B 55 N GV LS BT IR T AL
A, HZRTAFRREAN . EIF 7RSS
HRARPERZE, F2 LR EZMEL 0 TIT
DOTS 5t H [ [ 1992 4F 2 78 4x [ Bl 9 4 17
DOTS KW ARE BARI % 3, LI E A
BAER, WOSSER AR AT (HEARH R4S
TR M 2545 30 0 X O B 45 N 03 A8 B il 485 4% J8 3
FOT XU Ay HAm A 3y U 19 1,522 4%, X —45 21
5 Wang ST 25 R — B, AT BRJR R i S R 2
Lt B RS PRl S A 51 A BN R (IR L B 25

Zr b, WIREA Ml S A% R B EE IR T A i 2
BIRIER N 0.24%, w=l . Bk KR HIV .
iR, WIRER A R AT BB AN ARy
KA FF W IR R B4 1 W il 45 4 jR B e L4 IR T
IR ZE T XUFS A i o I E S OCTE EaR BEA RRE
TEHERE, SRACEE LI/ S UG S A5 4% IR 2R S 45 4%
B XL ] 0 A T AR, 400 & B R R e & 1 R4 7
RIT, DA IRYT AR, I 45 A% R 3 B T K
Bio HTAMSE T USRI 5E, 3RS 09 B
SEAR, RAEEMREENETRE . EFRRW .
TSP V) & mead N s W LS g B A P 2!
AKRBETL T FE LR CEMAR, #—FIFRE
HL I HTRETERFFY

EERMAER . maKx SRR SBOr, Bk
5N, WXRE Sk g LRNES
woit, BERE, BXHHEBY; #EZ SR
MBS, wXXHHSBS; amr PR,
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