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Abstract

Septicemia is a major complication among patients with end-stage renal disease (ESRD) receiving
hemodialysis. This study aimed to determine the incidence, identify risk factors, and develop a clinical
prediction criterion for septicemia in this population. A retrospective cohort study was conducted by
reviewing medical records of 149 ESRD patients who underwent hemodialysis at Wichian Buri Hospital
between October 2021 and September 2024. Data included demographic characteristics, comorbidities,
dialysis duration, type and duration of vascular access, and laboratory parameters. Descriptive statistics
and univariate and multivariate logistic regression analyses were performed, with significance defined as
p-value <0.05. The overall incidence of septicemia was 18.0 per 100 patient-years, lowest among those
with arteriovenous fistula (14.0 per 100 patient-years) and highest in patients with non-tunneled cuffed
catheters (115.3 per 100 patient-years). Independent risk factors were hemaodialysis performed outside
the hospital (Adj. OR 3.54, p=0.003) and serum albumin <3.5 mg/dL (Adj. OR 4.34, p=0.002), while age
>65 years (Adj. OR 0.27, p=0.004) and hematocrit <25% (Adj. OR 0.29, p=0.01) were protective factors. A
clinical prediction score derived from B coefficients was established: age >65 years = -1, outpatient
dialysis = +1, albumin <3.5 mg/dL = +1, and hematocrit <25% = -1. The score stratified patients into low,
moderate, and high-risk groups. Apparent validation showed the highest AUC of 0.74 at cutoff >1. In
conclusion, patients with ESRD on hemodialysis have an increased risk of septicemia, particularly those
receiving dialysis outside the hospital and with low serum albumin. A clinical prediction criterion may

help identify high-risk patients for early prevention, but further validation is needed.
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All Sepsis/Septi  Non-infection p-value
Patients’ demographics (n =149) cemia (n =69)
(n = 80)
Age (Year); mean+S.D 58+15 55+14 62+13 0.001
Sex; n (%)
® Male 74 (49.7) 38 (47.5) 36 (52.2) < 0.001
® Female 75 (50.3) 42 (52.5) 33 (47.8)
Co-morbidities; n (%)
®  Type 2 diabetes mellitus 86 (57.7) 47 (58.8) 39 (56.5) 0.914
e Hypertension 144 (96.6) 78 (97.5) 66 (95.7) 0.866
e Malignancy 42.7) 3(3.8) 1(1.9) 0.720
o Cardiovascular disease 19 (12.8) 6 (7.5) 13 (18.8) 0.068
7(4.7) 3(3.8) 4(5.8) 0.841
® Cerebrovascular disease
Dialysis vintage (months); median (IQR) 30 (19,54) 26 (18,49) 38 (20,62) 0.021
Vascular access; n (%)
® NTCC 25 (16.8) 15 (18.8) 10 (14.5) 0.061
o TCC 58 (38.9) 36 (45) 22 (31.9)
o A 55 (36.9) 21(26.2) 34 (49.3)
o AC 11 (7.4) 8 (10) 3(4.3)
Vascular access duration (months); median (IQR) 24 (14.5,34.5) 21 (12.25,30) 29 (18,48) 0.009
HD unit; n (%)
®  Out hospitalization 97 (65.1) 64 (80) 33(47.8) <0.001
e In hospitalization 52 (34.9) 16 (20) 36 (52.2)
Dialysis frequency; n (%)
® 2 times/week 21(14.1) 12 (15) 9 (13) 0.637
o 3 times/week 127 (85.2) 68 (85) 59 (85.5)
Length of hospital stay (days); median (IQR) 5(2,7) 6(4,9) 3(2,5) < 0.001
BUN (mg/dl); median (IQR) 39 (25,55) 38.5 (25.8,50) 42 (25,64) 0.381
Creatinine (mg/dl); median (IQR) 5.9(4.1,9.1) 6(4.4,9.2) 5.5(3.9,8.2) 0.338
Hematocrit; n(%)
® < 25%;: n(%) 53 28 (52.8) 25 (47.2) 1.000
o > 25%; n(%) 9 52 (54.2) 44 (45.8)
Blood sugar (mg/dl); median (IQR) 134 131 139 0.269
(103.5,186.8) (93,180) (112,200)
Albumin (mg/dl); median (IQR) 3.7(3.2,4) 3.6 (3.0,3.9) 3.8(3.6,4.1) 0.001
® < 35mo/dl; n(%) 37 (46.8) 17 (25) 0.01
42 (53.2) 51 (75)

®  >35mg/dl; n(%)

AVF: Arteriovenous fistula, AVG: Arteriovenous graft, BUN: blood urea nitrogen, HD: hemodialysis, NTCC: Non tunnel cuffed

catheter, TCC: Tunnel cuffed catheter
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Fensnewiadlafieslaeueg 180 sio 100 aud delengiduunmuviavesdudoniltlumsen

Gon wuindrnmsRndounndstusgneiaau lnefillHidudentiin Arteriovenous fistula (AVF) fi8hs1ms

Anidesinfiga?l 14.0 sie 100 Au-d dnsnite nduiild Arteriovenous eraft (AVG) Fsiisnamsiinide 458 o

100 AU-U Gumz‘ﬁ'ﬂfjmmﬁgf Non-tunneled cuffed catheter (NTCC) kaig Tunneled cuffed catheter (TCC) wu

Sommafndegenii nsegil 1153 uax 825 60 100 AL ey

AN5199 2 MsAsEtlateiRen (Univariate Analysis) fifanuduitusiunsindelunsyuadesiy

felsnlnEosiszeraninedldsunmendendoiniadniion

Variable RR 95% ClI p-value

Age >65 year 0.6 0.41-0.88 0.006
Sex; female 0.67 0.47-0.95 0.03
Co-morbidities

® Type 2 diabetes 1.04 0.77-1.41 0.91
® Hypertension 1.35 0.46-4.0 0.86
® Dyslipidemia 0.73 0.53-1.01 0.15
® Cardiovascular disease 0.56 0.28-1.09 0.07
® Cerebrovascular disease 0.79 0.33-1.88 0.84
* Malignancy 1.28 0.96-1.72 0.14

Type of vascular access

® AVG 1.39 0.94-2.07 0.32
¢ NTCC 1.15 0.79-1.64 0.64
eTCC 1.63 1.10-2.41 0.02
Out Hospitalization HD unit 2.14 1.39-3.30 0.001
Albumin < 3.5mg/dl 1.50 1.13-2.01 0.01
Hematocrit < 25% 0.98 0.71-1.34 1.00

dlefnmeniiladeiiien Univariate analysis) wu 913N 65 3 uasmandsanlenamsiaidoly
nIzuad onad W ud A NEDaA (RR 0.6, 95% C10.41 - 0.88, p - value 0.006 Waz RR 0.67, 95% Cl 0.47 - 0.95,
o -value 003, mugiv) lunafinsldaeaummendondwilafsans (TCO) Mumshndolunssuadonds
1.63 W11 (95% C1 1.10 - 241, p - value 0.02) uamnm‘fé]’qwudWmi‘wgmﬁamiu@uéﬂamﬁamuarﬂsawmwa i
Arudsmesn IR AeR 214 Wi (5% d 1.39 - 330, p - value 0.001) uavmsiisziuSayfiusmi 35 an/aa.
aPndesmsRnde 15 Wi (95% CI 1.13 - 201, p - value 0.01) 95197 2

dlevhdeyaiieddameedminszinmtlads (Vultivariate analysis) wuin engannmin 65 uag
seumuduiudentesnitdosas 25 (Hematoait) Wuiladvanenudswemsind slunsvuaden (Ad
OR 0.27,95% C1 0.11 - 0.66, p - value 0.004 g Adj. OR 0.29, 95% C1 0.11 - 0.75, p - value 0.01, MUAAV)
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Tuvagnadeiiiuanudswensinwelunssuadonlaun mswenidenlugudlendanuen
Tsanenuna uagsgaudayiiuludensiindy 3.5 un./ma. (Adj. OR 3.54,95% CI 1.51 - 8.24, p - value 0.003 uae
Adj. OR 4.34, 95% CI 1.73 - 10.87, p - value 0.002, fnUaIfiy) A5 3
M15197 3 MyBasizinylade (Multivariate Analysis) NduiusiunisiselunseuaidonlugUay
lsalasesiszazanvnenlasuniswenidensiaiasaslaiiey

Variable B Adj. OR 95% ClI p-value

Age >65 year -1.32 0.27 0.11-0.66 0.004
Sex; female +0.71 2.04 0.91-4.58 0.09
Type of vascular access

* AVG 1.50 4.46 0.91-21.89 0.06
® NTCC 0.48 1.62 0.51-5.14 0.42
* TCC 0.64 1.90 0.78-4.64 0.16
Out Hospitalization HD unit 1.26 3.54 1.51-8.24 0.003
Albumin < 3.5mg/dl 1.47 4.34 1.73-10.87 0.002
Hematocrit < 25% -1.24 0.29 0.11-0.75 0.01

nmsieTgionaesladainmy Wethadudszavsannos (B coefficients) snU¥udndiuuay
wandupsunyining wuilldinnmesuundel: e > 65 T = -1 Azuu, Mswendenuenlsmeua = +1
AL, aUliu < 3.5 me/dL = +1 AYWUY UagANBUIARTA < 25% = -1 ALY Lﬁ'aiammuwﬂm@ﬂaam
avTBuaTIUINguAIABNARILLT Y Wudenansaduundu 3 seu TiuA ngumsidssn (Azuuy
21 <0) NNAIABILNAN (AEUAT =1) LLazﬂﬁjmmmﬁmqq (AZUUUTIY >2) NTTATIVABUAT IR BT
vaalunanie Apparent validation uamdlsitiuin 7 cutoff >0 wuUS ARl AUC = 0.65, Sensitivity = 95%,
Specificity = 34.8%, PPV = 62.8% way NPV = 85.7% wauzil cutoff =1 1 AUC = 0.74, Sensitivity = 67.5%,
Specificity = 79.7%, PPV = 79.4% wag NPV = 67.9% @21 cutoff =2 191 AUC = 0.51, Sensitivity = 6.2%,
Specificity = 95.7%, PPV = 62.5% L&y NPV = 46.8%

1500
= lel 1 wa '3 a dgl’ A P2l r.glj [ v ‘:{' Y

msAnwilnuitgdinsalmsinwelunseuadenlulUlelsalasesissasanvineiilasunisnen
\HenaiewnIaslaiiousg 18.0 sa 100 AU-U &9g3nd1918971370 United States Renal Data System
(USRDS) svyguimsniwde 12.66 sie 100 au- [2] uaggendnmsAneniinin Faseauingufinsainns
a dy 2] & ld' 1 | 1 U 1 v = 1 ¥
mmmaiuggﬂwﬂamaamagw 13.7 919 100 AU-U [9] AULANANAINAIIDIVALNDUDIAINULA NN 1WA
WRSNSAIUANNTALTD ARMNMITAUaLUWENIGEN warlATEs NILUUUTNMSTemineus unvasUsemalng
WAL USEMANIIS BN DUNALIN
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dotwunmuriavendureniden flhefldasaiu NTCC wag TCC fotinisainisfinide
aftandl 1153 uay 82.5 sio 100 AU-T MWy Tuvaeddld AVG uae AVF Snsnsindasn
oAU (45.8 waw 14.0 sl 100 Au-T nudiu) nednstaenadesiumenureunth Gy
msldiangann NTCC way TCC Slenuduiusiugtinisaimsfindogenindudensiia AVG uay AVF
agailiudnfny InedigUfnisal 1.86 ¢id 1,000 catheter - days Wiguiu 0.31 uaz 0.08 fia 1,000
catheter-days muanau [10] ag1slsinny aummmmimwﬂum%ma AVF uag AVG Tunisfinen
uaqm’mﬂmwmub 919aTBUAIAMULANAIUANAINNITALALEUBNERA WnsnsTesiY
msfndle waruunnsliuinislunherenidon

mavlenidentugudnendoauenltsaineiuiauarszaudayiuluiden < 3.5 me/dL (Uudade
L?‘imﬁﬁmgmwummLammamimmaiuﬂiuLLaLaam (Adj. OR 3.54, 95% Cl 1.51- 8.24, p = 0.003
waz Adj. OR 4.34, 95% Cl 1.73 - 10.87, p = 0.002) maﬁwéﬁaaﬂﬂa”aaf‘ﬁ’mmmudawﬁwﬁizqdw
fuaeiiinngnlnmunisvdossdudayiusiinnudesionisinidorfintu [5,11-12) sedudayiiu
sagioudannenmlaruinis n1sdnauiFess uazn1sanasvesniduiu dudunalndrdydivinla
fiefannulidenisindonndy wonaind sedudayfiudsanunsaasviouaniuzauamlnesiu
sudlademuasvgiauag mmmmsaiumammmmm dumsrenidonuanlsane1u1aea
affpudsauuanmeiunasgumMInUANNsAnde yaains wazninenslunisliuins deons
daasomNIMNIsgLakazANTIATlunMsUssliuvioddadudiae

Tumsnduiu eng > 65 T wazamedn (Het <25%) ndudiniusiummidssiomsinidoanaeeel
Weod ey (Adj. OR 027, 95% C1 0.11- 0.66, p = 0.004 W@z Adj. OR 0.29,95% C1 0.11 - 0.75, p = 0.01) 3 ¢
WANAIIINNKNANISANWINBUNT [3,5,9,11] maé’wa‘ﬁmaﬁwﬁ’ﬂéﬁstumﬂé’haﬂwqéqamqﬁhjumwa
Tnoianglunguenguinnit 65 Uinunshadedios 19 918 wonainil Ssenafitadesaududlals
59UT WU anzguanlaesiy miuastauelunisdiiuuinig wanssunisquanuies ude
A mmsqualugudrleniden adneraisadesiudadenienain 1wy sedy ferritin Mslesy
Erythropoietin stimulating agents #3en15lMden Jadanasio hematocrit wag ferritin [13-15]
mnmshnuibilfiAudeyadinan Seilianusaeiuienalnvesnnis@niiduiusiunrandesin
HelFetedniau

nsaunausiituenadliniagldnisiesngionnesladafnnynuindadedidny lawn
91g > 65 U, msnenidenusnlsang1uia, 8ayliu < 3.5 mg/dL uazedulnaIn < 25% nsulas
ﬁwé’mﬂizﬁwémmaaLﬁuﬂmuuﬁwmammiaﬁwLLuﬂﬁﬂaaaam’fﬁlu 3 syuANULEY: #1 (<0), Unu
nand (=1) wazas (22) MInsivdeunuaiesvetluag (Apparent validation) wandliiiuin cutoff
>1 1‘13’?131@6581/1%@ Sensitivity Waig Specificity ﬁLMmsamﬁqm (AUC = 0.74, Sensitivity = 67.5%,
Specificity = 79.7%) Tuwnailfiuslomilunisdnnsesthefdiaundssas uarannsoildldng
LHUNNSARAIUVTO19 SN S UBY

mAnwnifigaudaiiad i mafudeyennghevendenfiisnsiadedsduntuiin was
M3TUTIMFRUINeRATinTInaIAnats wieuNFIATIEsILUY multivariate Yinlanansaseydade
Foauaziimunszuuyhueanudssifidnenmlunsiluuszendldlunsdansosuazansununis
guagihenguidsdldesnamnzan agnalsfiniu nsdnwidu retrospective cohort fiendedayaan
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Luszleu Fenaldedninnmuemualy saluar g NRBwBIlaYa YRR 1RVl U A NS
fenuliwdueumeada wardsliannsaniuandadssuunasenis WU ngRnIsuNsIwanuLeY A1y
Tnwnms viEeannsgumguavesgudwenidenusiazuvis dwiuinasimsvinneruides usfen AUC oglu
sefuRuaransalidansoad swiuld uidsdidosnin wu madon cutoff Asuuusminsauiinasio
Sensitivity uaw Spedificity vadlunma uazddluifinmmaaeululszrnsnenen (extemal validation) iiefusy
AR ssuazA g feiu mehdlun iRt ensinsanedsseureularenafodlimsdnu
fufhufisida
GELY

msAnwnidfiuigtinsaimfndslunsuadesesthelsalaFes svevanineilasums
wondendeirdaslmiioueslussiugs Inswmelugildaeau NTCC uas TCC Fsdidnamafndogniy
I AV was AVG agsditudndnneeda dadedifiuemudestomsinde 1¥un mavienerlugudvien
Feauenlsmenuna uazstivsayiiuluidensn vauefiftisgsenguaznmedandudusius fuanuidewio
msRadennasediliieddty innsivihuenseainfivantunnedematannsos uungUseendy
nuAIABIIN U1unans wazgs detasliensnsadansoaay nawsasnasmstesiuld egdlsima ms
Tallflumseddndsiosiosandedfnvesdoya uazmsiimsdudumusiudluussrnsdudiads
Aeuthlldas
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