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Abstract

Background: Pulmonary tuberculosis (PTB) remains
a major public health concern in Thailand. Despite
advancements in diagnostic and treatment systems,
mortality rates remain high, particularly in Sa Kaeo
Province, a border area where both the proportion of PTB
cases and mortality rates exceed the national average.
Objective: To estimate the survival rates of pulmonary
tuberculosis patients at 6 months, 1, 3, and 5 years, and
to identify factors associated with all-cause mortality
among PTB patients at Sakaeo Crown Prince Hospital.

Methods: This retrospective cohort study included 266
PTB patients aged >18 years who initiated treatment
at Sakaeo Crown Prince Hospital between 2018 and
2019. Patients were followed until death or the end of
the study period (December 31, 2024). Survival
outcomes were assessed using the Kaplan-Meier
method, and prognostic factors were analyzed using
Cox proportional hazards regression to calculate
hazard ratios (HRs) with 95% confidence intervals (Cls).
Statistical significance was set at p-value<0.05.

Results: The median survival time was 61 months. The
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survival probabilities at 6 months, 1, 3, and 5 years
were 68% (95% Cl: 62.46-73.64), 65.0% (95% Cl: 58.9-
70.4), 56.0% (95% Cl: 50.2-62.1), and 50.0% (95% Cl:
44.2-56.2), respectively. In multivariable analysis,
significant predictors of mortality included male sex
(Adj. HR = 1.60, 95% Cl: 1.02-2.51, p-value= 0.04), age
>50 years (Adj. HR = 2.08, 95% Cl: 1.35-3.22, p-value
< 0.01), chronic kidney disease (CKD) (Adj. HR = 1.79,
95% Cl: 1.23-2.60, p-value < 0.01), sepsis (Adj. HR = 2.55,
95% Cl: 1.38-4.71, p-value < 0.01) , pneumonia (Adj.
HR = 2.09, 95% Cl: 1.22-3.60, p-value < 0.01), as well
as those with poor adherence to anti-TB treatment
(Adj. HR = 2.43, 95% Cl: 1.26-4.71, p-value < 0.01)
Conclusion: The 5-year survival rate of PTB patients in
this cohort was only 50%. Male sex, older age, sepsis,
pneumonia, and poor adherence to TB treatment were
identified as independent risk factors for mortality.
These findings highlight the urgent need for targeted
surveillance and intensive clinical management of
high-risk groups, and can inform future screening
strategies, clinical interventions, and public health
policies aimed at reducing TB-related mortality at
regional levels.
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Sniavinde fanudveionisidedin HR = 3.66, 95%
Cl: 2.56-5.22, p-value<0.01, ﬁﬂaaﬁlﬁmmwamﬂdga
Tunsvualdenilonaidediaundu HR = 4.04, 95%
Cl: 2.71-6.00, p-value<0.01 ﬁjﬂmi’mkﬂﬁmmmﬁa
Snwliiasununmeiinnudsadediadiutu HR = 2.04,
95% Cl: 1.07-3.89, p-value= 0.03 dulsAsaudu 9
Loun wnu anudulaings COPD wazlsadu linuy
auduiusegefitoddyiunisdedia Jadedu 4
¥R Asfnde HIV, Cr, @anuynnsamsa, enam, msquqvﬁ,
MsAuueanesed, nsnesnwiadsaunneu, ka Smear,
ﬂﬁmmml,%a MTB, 3¢AU Semi-quantitative load,
miﬁam%LLWuﬁ%u, Auannerdiuialsa (Anti-TB drug
reaction) TainuanuduiusiunisidedineeslitedAgy
VERR Fam15197 3

M13199 3 Yadefiinaren1sidedinlugeinlsavenlagly Univariable Cox Proportional Hazards Model

frwys hazard ratio 95% Cl p-value
WA U1Y 1.35 0.88-2.06 0.16
218 > 50 (V) 1.63 1.15-2.30 <0.01%
TsAUsEAeD
DM 0.95 0.61-1.48 0.83
HT 1.10 0.76-1.59 0.57
COPD 1.40 0.68-2.86 0.35
IHD 2.44 1.07-5.56 0.03*
CKD 1.88 1.31-2.70 <0.01*
Liver disease 1.25 0.88-1.78 0.19
Cancer 2.30 1.01-5.24 0.04
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n13199 3 YadediinasienisidedinlugUiedalsadenlagld Univariable Cox Proportional Hazards Model (#0)

fauys hazard ratio 95% Cl p-value
azinide HIV 1.03 0.68-1.55 0.85
eGFR (mL/min/1.73 m? 0.99 0.98-0.99 0.03
Creatinine (mg/dL) 1.00 0.83-1.19 0.99
917N

41519713 1

U 0.62 0.19-1.98 0.43

N3y 1.98 0.52-7.50 0.31

LNYATNTIH 0.65 0.18-2.35 0.51

191995 1UA 0.91 0.18-4.53 0.91

wsdvu/vetu 0.57 0.17-1.90 0.36
#4071U

gdusd 1

WL/ ME/1en 0.88 0.48-1.59 0.68

Tan 0.91 0.64-1.28 0.60
guyvistlagiu 0.82 0.56-1.19 0.30
fuueanasedilagiu 0.80 0.56-1.16 0.26
esnYT TB unau 1.18 0.48-2.88 0.71
Smear positive 1.12 0.78-1.60 0.53
MTB detection 0.85 0.60-1.19 0.34
Semi-quantitative load

Very low 1

Low 1.19 0.66-2.13 0.56

Medium 0.79 0.40-1.57 0.51

High 0.95 0.48-1.87 0.90
Rifampicin resistance 1.45 0.87-2.40 0.14
Maznendinuaznsinuniisades

Uondniauinde 3.66 2.56-5.22 <001

ﬂ’]’lﬂaﬂL‘?}lE]IUﬂigLLﬁLa@ﬂ 4.04 2.71-6.00 <0.01

funnendiadse 0.59 0.08-4.21 0.59

mssnwlisesiies 2.04 1.07-3.89 0.03

NaN1TILATIERaI8fIuUIA2Y Cox proportional
hazards model WuiuaiN1sUsuTIRBTILEY LnAYIY
finmdssnsidedingeninmevdsenadidoddyma
add (Adj. HR = 1.60, 95% Cl: 1.02-2.51, p-value =
0.04) {ftheiifiongunnnit 50 Yianudsadetinfiiu
Uszana 2 widlewfieufugiiongsnnii 50 U (Adj. HR =
2.08, 95% Cl: 1.35-3.22, p-value < 0.01) wagn1sinTg
Tsaln30%s (CKD) (Adj. HR = 1.79, 95% Cl: 1.23-2.60,
p-value< 0.01) WeRarsandadomanainnuin fUae
filnnehnidelunsuuadon (Sepsis) flenuiduwionts
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\AeTIngatuusan 2.5 W (Ad). HR = 2.55, 95% CI
1.38-4.71, p-value < 0.01) LLaxﬁﬁﬁﬂamé’mauamﬁa
(Pneumonia) Sradsadedindiuiunin 2 wh (Ad;
HR = 2.09, 95% ClI: 1.22-3.60, p-value < 0.01) uanann
fnssnwsalsaiilisedos (Poor adherence to TB
treatment) dsralianudssnsd@ediafuduie 2.43
Wi (Adj. HR = 2.43,95% Cl: 1.26-4.71, p-value < 0.01)
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ms1adl 4 Jadeiiduasensdedinlugtasulsavenlngld Multiple Cox Proportional Hazards Model

fuys Adj. hazard ratio 95% Cl p-value
Male 1.60 1.02-2.51 0.04
Age>50 2.08 1.35-3.22 <0.01

CKD 1.79 1.23-2.60 <0.01

Sepsis 2.55 1.38-4.71 <0.01
Pneumonia 2.09 1.22-3.60 <0.01
Adherence 2.43 1.26-4.71 <0.01
39150d MARTUNENEIT9N155NET (L1ANT7 6 LpuTuly) &

gnmsentinvesithuinlsaven lnensiasien
Kaplan-Meier Survival Curve Wu11 ﬁﬁag’lumiiaﬂ%w
61 e Sas1n135enTiadl 6 Wouiiu 68% (95% Cl:
62.5-73.6) Sa31n13500T307 1 U wiriu 65.0% (95% CI:
58.9-70.4) $ns1M3399TIaT 3 U Wiy 56.0% (95%
Cl: 50.2-62.1) uazdnsN1ssonTiai 5 U wirfu 50.0%
(95% CI: 44.2-56.2) snsiiunisanelag@lsnal 9unsnwn®
wugthededinsernininissnudiuau 185 efnidu
Yopay 15.9 luvariiados dednunsdedin 233 au
Anuforay 5.61 {thetalsadetinievas 67.8 FeTin
Tusgoy 2 1HaulsNVeIN1INEN ™ NsAnwIA1eUsEINe
Tng Liu et al. (2022) MaszvideyagitheTulsalend
Fetin Tunamadeifes Usswau wuiisseznani 1 1
3 Yuay 5 Udms1N15500TIn 46.6%, 25.1% way 14.5%
AINAIRU AURANA1INaNAIBE LAY Yefinyianie
HieTinantalsaonniniu (n=283) Fulungu High-
risk mortality Favilof Survival rate Svaugiiseuves
Wong et al. (2023)® ndszmneaniaifefissnudngm
nMsdEeTandes 15.3% aelu 1 Undeddeds Snvanns
Anwved Altraja et al. (2021)"° Fss18eusnsnssendin
19 uaz 5T 71 90.5% uaz 68.8% muddiu agnslsfiny
SnnadetiedinlunmsinuadsigniAiadessdu
Uszwe Jsonve5unsldainanuuansisdnudonuuas
vouwavosradns AlFlumsiasest Tnensanwnild
NsidTININNNaYA (All-cause mortality) naen
szeznafnau 1-5 U iedzvounsyanudedaesiu
vosthedadsaluaniunisaiase dladndaaniznisde
Fnluszninansineialsanion1sdedindiinen
Salsalaonse sedlofinnsanlutas 6 Weuusnvesnis
fnudaduszognanasgiuvesmsiieninufulse
wunsdediediuluglurieninanduullduduius

I a

Auauguusweslsalusser Sudunsalsnsiuilogfix

U

1NNNINNITAUMARIVDINITINWILABATS VUETINSLESTIN

az

wlifuduiusfulsndamdosauuaznngauaimdy 7
TiAeadestusalsalnenss wenanidnwarysynsves
fieluituiifnuil dndnlsasndidy wu lsalndess
(CKD) waglsaialaviaiden (IHD) Qdﬂ’i’lﬁ’lmgﬂizﬁl“l.l
Uszwa Jafinanudesrenisidedinlaesiuededivy
di wiarlyld dunalnenssarntalsafiniusnde
mﬁmiwﬁﬁmuﬁqmilﬁsﬁﬁmﬁlLﬁmsﬁuwé’qé}uzjmmi%’ﬂw
Talsanely 1 T Whlinedeilwonsinisidetinlaeg
Fanienuredasinsinlsaseiudssina NTIP
(National Tuberculosis Information Program) fifirsan
lwensdedialuseninannsinuminiu dasedeuiun
vosiuiffidiuddglaslsmeruaauianssgwae
assudndulsanerviassfudminiliusnisuszanns
Tufiufivounu Feilanududoudiulsaian anese
vamsdsnsiatadninlumadideusnisgunmainn i
Nuidlodngsuondmasonadninendinuazaude
LﬁawmmiﬁmmuQﬂaa‘imwsem
nansAnmadsinuinwaeianudeseniside
FinanTulsavenganinnavgegeildudfynieaia
(Adjusted HR = 1.60, 95% Cl: 1.02-2.51, p-value= 0.04)
FedonadosiunsAnwwes Home et al (2010)" il4
ﬁﬁaaﬂamﬂizuu Tuberculosis Information Management
System ¥835§I0%Y Ussinaanizowsni Inedasen
fuaeialsadnau 3,451 518 wuiwmanedudedend
AuiiusernsBaseiusnamadeTinan fulsaiigey
Dullihemuunnsnasnuglfuiusswinane (Sex-based
immune response) lnevlumandgadinisnouauamig
Qﬁﬁuﬁu&iat%a Mycobacterium tuberculosis fiiunin
sufssesluuealnsauiienafigrdduasunisvhnuves
Macrophage LLa%ﬂ’]iﬁWﬁJﬂﬂ’]iLﬁl%mﬂmL%@’?miiﬂ (Mtb)
yonanilmawedeiiuunliulszauiadeidsaaumia
NOANTIUUINAT 1Y mﬁgjuw‘%' MsALLEANesed uay
mM3dfumssneandn Fie1aidu Mediators Tidenase
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outcome fatunsfunuiatugdsausuduluns
dhsedsgtheialsanavestidlnatauareatinludgnis
ANUANIATNITIUNIZNA (Sex-specific interventions)
ieandnsnadedinlunguuszung
fuaeiifienguinnin 50 Fflanudesienisidedia
mnfalsadonfisdutssinaaeayi ieifisuiunduongy
#1171 50 U (Adjusted HR = 2.08, 95% Cl: 1.35-3.22,
p-value < 0.01) @onAABIAU Sriram Selvaraju kazAns'®
frnwgthetadsaluwn Thirwvallur Usemedude wui
ngue1y >50 U Thsmsdedingsnindleifivuiungs
91gdeund wagnuIndnsINsdedinlungudiiealse
ganhuszensihiluitufifeatufi 2.3 wh oendlsfiom
TudaeBaisinenogiiutuinnuietostumaden
008Y833¥UUNANAY (Immunosenescence) ¥ilyinns
ﬂ’mﬂm%a Mycobacterium Tuberculosis anad aﬂﬁg\‘iﬁx‘i
fuwwdldunulsasiu (Comorbidities) kazn13zlsIzUN
yaguam (Frailty) Idueelufigseng@soraiinansenusie
fanszuunmsiiady MameuaueweN Iy WAz
ansalumnusenzunndouanialsa®
wan1sAnwnuingiisfulsaveniiianiglsala

¥
& v

304 (CKD) fimandsaronisdedinifiutueg it
dAgyn9ada (Adjusted HR = 1.79, 95% Cl: 1.23-2.60,
p-value<0.01) Fsapnndosiun1sfny1vas Wong et al.
(2023)° Tulsemena@ennenuiithetalsadid CkD
ﬁm’mL?iawiamilﬁa%%mqﬁwﬁau 3 ¥ (aOR = 3.27,
95% Cl: 1.51-7.09) fviugtaeInlsafifl kD dnillona
IpsunmaAtadetvseianatiadesninnissnwilannnh
nauduTsmslaFunsguas UL Multidisciplinary uag
AsiuwImaanizlunsinaunieeddn wu N
5233A1 eGFR M3UFUIUIAYT UAZNNTATIAAANTBINTIL
wnsndeu

fheTulseveniifinnzindiolunszuadon (Sepsis)
fanudswionaideingeluegrelidoddymieadn
(Adj. HR = 2.55, 95% Cl: 1.38-4.71, p-value< 0.01)
aonAdesTUTIBNLYRY Li Uazany® Feihmsdnwiing
falsafifinnzindolunssuadenlunediaeingawui
funenguiiisnsnadeings egnslsfiniu Rashmi
Mishra®* BseFureingthealsafiinn1iy Septic Shock
finfimsdnfiulsnegenndinasionsnisdedingud
Isusdnuinlsnetnsgnies amzfananenaifeteatu
msmauauaqqﬁﬁuﬁuﬁqmm (Immune reconstitution
inflammatory response) w&aisuen3nudavinliiAn
Cytokine storm WagA1IEMIRUMAIYeI I IEAIsE U
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(Multi-organ failure) 3aaslinudiAyson1TItady
N13E TB sepsis pgeTINSmarRasanly Corticosteroid
Tumediasdunoe TB-RIS Wedesfunisudasvesenis

fthedifiameendniaufinite (Pneumonia) $aufiy
FolsaueniisnsnsideTindiut (Adj. HR = 2.09, 95%
Cl: 1.22-3.60, p-value< 0.01) %aaamﬂa”aqﬁwé’ﬂgm
nAsAnwIszAvUsETInslulszmannalalay Bea
wazgamy® Anudinisandrlunissunisinuialse
(Healthcare delay) fmuduiusiusnsinisidedinain
ynaumgigstu (R = 1.10, 95% Cl: 1.03-1.17) 52
WinALAB9we9N15LAR Preumonia (HR = 1.13, 95%
Cl: 1.09-1.18) Feomesungldannisiiansindeuwnsndeu
Mndeuuniiseviehianisnfunudemevenioife
Yoaviliinnnezmeladuinainazdedldnissnwilume
fhedngn (ICU) Uasdunisusnlsasening PTB uas
Community-acquired Pneumonia tinvitlagnnlusyezsiu
dwalinidadenaznisiierinlsaandi

ms$nuialsediliisiaiies (Poor adherence to TB
treatment) FufinAuidsen1sid@ediInnaa 2 Wi (Adj.
HR = 2.43, 95% Cl: 1.26-4.71, p-value< 0.01) Fadonados
Aundnguainmsfnwssavuseannslulsswmenimal
Tne Bea uazany? finuingUasfiinisadilunisisy
ms¥nuinlsedaudsadedinnnynangatu (R
= 1.10, 95% CI: 1.03-1.17) Juldlédramgues Poor
adherence p191AgdasfuT9deM1adeAn LasusAa
nadaAssrese wazeuidilavestaedelsn dal
windarnudnduvenisdnszuunisguawuy DOTS
(Directly Observed Treatment, Short-course) 9enaLLTw
Tunguifthefifinandesgs

Fosriavesntsdnuil liu nseenuuumsidedu
nsfinwdeundwililidanunsaniuauiiuUsunsndeou
vaUsgnslaegnsauysal deyar1nisvinauveslagn
nnsUsdiu eGFR Wissndaiisn o nandudu 34l
asadudumuiinunfvedlamunayinfidadniy
n3eild uenaninisldiitoyafnnunaszozenadin
N SasTINewardadeaungAinssuauan 81l A
lATuINIg

Tudmvesnisandddadoifindy wuiinisdmsin
Xpert T8 lallgdudumslugthennae 1iesnunese
Tyildsunsdinse vasfiuvneasedtaymiegnsliifios
weiognuiias (Rejected specimens) Bnviagfiheu1sse
detinneufivzanusafiviaumvziiemlunsald dewa
Tideyaunsdnliauysal
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GELY

msfnwitnut flhetalsaveniilameiuiaauia
NIZYNIYATTULAIEIAINTIN1TTONTInlusEEE 5 U
50% lnedisisegiunssondnegi 61 iwou Jadeiduiug
funadedin 1dun weve egiiu 50 3 TaalnFess
faeiiinmeindolunszuaden Avondniauinde
wazmsinuninilsailidoides Ssazvieuliiiuingioe
nauiiemslazumathay Tsegradussuuuagnsguaneng
ysananndu liifteaudludunisinu ialsalnense
WwATINEINTUTEIULATINNISTIATIN NTdESUNgRANTTY
aunm uasnadiisuinisiidewdies nansAnwilds
Wughiannudfyresnsnisifatesiu (Protective
strategies) UagnisguanuuasAslugieTalsaden
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