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Abstract

End-stage chronic kidney disease (ESRD) results from the permanent loss of kidney
function, leading to the accumulation of waste products in the body. Patients with ESRD require
hemodialysis using an artificial kidney machine. One of the most common and life-threatening
complications in these patients is bloodstream infection caused by vascular catheters. Nurses

play a crucial role in assessing, planning, providing care, and monitoring patients undergoing
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hemodialysis to ensure favorable outcomes.

This article aims to review knowledge on the definition, vascular catheters used

in hemodialysis, types of infection, pathogenesis and risk factors of Infectious disease, the

diagnosis of bloodstream infections caused by these catheters, the treatment of catheter related

bloodstream infection and the nursing care of patients with ESRD undergoing hemodialysis,

focusing on three phases: before, during, and after dialysis. The goal is to ensure the patient’s

safety, prevent complications, reduce the risk of recurrent infections, and empower patients

to care for themselves in preventing bloodstream infections from vascular catheters.

Keywords: End-Stage Renal Disease, Hemodialysis, Catheter-Related Bloodstream Infections
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* Check definitions of CVC-related infection (Tables 23.1 and 23.2)
* Rule out possible non-CVC-related infections (eg, diabetic foot or pneumonia)

Patient Hemodynamically UNSTABLE

—

Patient Hemodynamically STABLE

A 4

* Start empirical antibiotics

* Blood cultures x 2: 1is obtained from the CVC hub and 1 is obtained from the circuit (Table 23.1)
« Blood cultures should be obtained before starting antibiotics P
<

* Check INR, per local requirements for possible CVC removal

ABC's, stabilize, consider ICU _]

[ Consider appropriate treatment strategy (below)

~——

Contact hemodialysis vascular access inf

control leader/
other appropriate staff and team to monitor and facilitate treatment

or

| Negative blood cultures | of /fi and fever in 2-3 days I Persistent bacteremia/fungemia and fever
l * Look for persistent cause, eg, infected fibrin sheath
I 1 I 1 v
I Stop l C i G i I aureus l ’ Candida species Arrange for urgent CVC removal
P bacilli Guidewire exchange*
+ Antibiotics x 14 days
* Guidewire exchange*
A 4 A 4
* Remove CVC * Remove CVC * Antibiotic or antifungal x 4-6 weeks,
* Antibiotics x 4 weeks * Antifungal x 14 days as directed by culture results
* Guidewire exchange* * Guidewire exchange*

metastatic infections

* Strongly consider TEE and look for

* Remove CVC
* Look for * Guidewi h

* Remove fibrin sheath if present and

appropriate
* Look for metastatic infections

AN 1 BUINNNITSNEINNILAAL D IUNTE LA DANEUNUS A UANYEIUNADALADARNIUYD
KDOQI Clinical Practice Guideline for Vascular Access (2019)

¥

P A o Y o
nsweuraguaelaineisaeszezgadineiivien
= v a = aa a
\dendgiasaslaisuniniazinalunssua
lHaNANEYHIUVARALADN

N1sNeIUIaRUUBIATILTUNITgUA
AUTIAY TgATEUARUNITALATS 4 AfD S19n1e
Ity dan uardndygn LieligUileiin
AAUAUARVDINITAUNIN (Blattner, 1981)
Azdnelunszuadondnalgaluiaenion
& 1% o o D .:4
WuazunsndeundrAglugUienaniion
mihlvgedeaneaiunasndon waziieitaiu

& 8 Na & a X
n151QUU3Y WAz S TIAMANTY weula
IawfleaRatiunumadnlunisussdiu e gua
Anny waridiseTannginwelunszuaiion

'
v v 6

PHUNUSAUA18EIUNADALEDALARILASEEEN DY
NanEen s¥rINBNaen wasrain1sweanidan
WeliEhedasnds liinneunsndeu aunsa
ndulgddnnuund  warlauaInIInna
(Narawutthiporn, 2022) lagiuan1sng1uIasen
I [ a’l’

WU 3 Sygenai

1. n1sweruiagUienaunanidannie
= a
G EnN IR
1.1 NSH3uLATalaLiEL hazeIngaa
(Sterile
Technique) Leataeiun1sAnRIINAINTDIAU

1 = 2 %3 dy
ADUNDNLABAANIYNANUADALYD

sUavasaeauvaanien (Chancharoenthana
& Lamong, 2014)
1.2 Uszliiue1ns hageIn1Tuandved
AMzAnEelusen1e LagnzAnoaInaIe
@unasaden aun n1sEnUseiRdeuaIneIng
a Qd‘ a é{ [ = gj d‘ ¥ =
HAUNANLAATUNAINONLADAATINLAIAUD
1 A QQ.JI dy 1 a v [
eun1srenifonnssll wu 1Y le Anayn uInums
a = g v @ v &
vinuvasadeaildvonls Wudu 593
NIATI3NNNY Indyadn dunsanuugiily
LAZEILNADINITUINLAIMIONUDIUT I UEUAIU
naaaLdan (Jurekaew & Krueasawat, 2014) vii®
T35 Y0E19IUneY
1.3 Usgiliunanisnsiavnaviesujuans
laun nsnsvanInaNauyIaivendaiion
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(Complete Blood Count: CBC) Lﬁa@miﬁ’mu
vpudimdena1a (White Blood Cell Count)
Suladanvvia Neutrophlts aqmﬂfm 70%
LEAEIAIZNNSAAEE 2TIN1TATIANNZIT
(Hemoculture) emvinvedelsa 1@y
L%Ja Enterobacter Cloacae, Staphylococcus
Aureus WJudiu Atnlugnisanaununsinm
mﬂﬁ%auzlﬁmmsau (Dumrongkit, 2024)

1.4 ManNdzeInlazdenninisesn
YosEuEIunaendenidnvarveInsiate
wioll luvariidensenondoravesansaiy
naaAdenoeN NENUIasBIEINgIle Sterile Lag
aumntiinineunde (Surgical Mask) daugUae
asanunthnmnewtevieldnlavth wWeannis
Yudeuusnameesnveaeiuaisinndsain
N dhane savnsindensaumels mnds
lilaseavaiunasndeniuaivaidon (Blood
Line) m5Un Cap wiose Syringe fivateans
aunasadennasananiiotesiuldliernia
il luane Tvdndasade (Sterile Technique)
lunsquameaunaenienlimsliasiila q
narsarunaendonlutaedilildneniden
(Doninsap, 2023)

2. MInguagUleszninenaniaeniag
wdasladiey

2.1 Uszifluenisuansuaannizdenain
AsAne (Septic Shock) L@ SBP < 90 mmHe,
MAP 65 mmHg, wileeen uavsifu (Baang et al.,
2023) LLazﬂszLﬁuﬁfgzym%wegmﬂ 30 W9

2.2 Uszifiue1n1sfiiinansienie
fufAsemovauasdenisinidie (Systemic
Inflammatory Response Syndrome: SIRS)
Usgnaulusig gaumniiniegendn 38 ssrmwaldes
vasinin 36 asrwadea TwasiEandn 90 ade
soudt melaganiy 24 adwound vided Partial
Pressure of Carbon Dioxide Tuidoaunssinngd

32 fadwnsusen wazulndanv1iannii 12,000
wadregnuIARTaamnS YioR1nin 4,000 1wad
sognuianiladiuns w38 Band Form 1N
Sowuay 10 (Kiattimanaroj, 2021)

23 FARNUNANITINIELTD LATALE
TlFsusizauviavosdelsandouny
33w s WEeldsusU T nely
1 39 iieandnsmsinnzunsndou was
andnsIN13Aele (Mahantassanapong, 2012)
PARAILAAMNUNATIALUBINSIASUB UYL
Wy omsuielnefiiudunui oo aauld
ooy Wudu uasinmueinisneendsinade
ﬂ’]ﬂ%&l’lﬂﬁ%ﬁuzﬂ%ﬂﬁiaw (Jaraspongpisuth &
Lapphra, 2019)

3. MsngruagUiendeaniionday
w3adladiey

3.1 n15ld Heparin aneluanvaiu
vaenden ndnasansnendensonsaslaiion
A23Ld Heparin 4119 2,500-5,000 Unit/dadans
Whldluansaiuvaonden laglaludsuinsg
mufiruslidmiuasaiunasadeausasyia
\iotlostunisindeuazanuiinunfivesauaiu
naeaLaan (Wang, 2022)

3.2 AsdausSnaangaiunasniion
figaRnfuRImls (Catheter Hubs) wavusa
JoRoaEu@IUNABALEDANUAIEUTDNNIY 2%
Chlorhexidine %58 Povidone lodine 5alsiuoia
Uszanas 3-5 undt mnduisUananedadenain
UanudenedivaiurasnlioniasUaunanie
Sterile Dry Dressing lunuginlildunuilaula
ﬁlnjﬁgﬁzmammﬂ%uma W12y LAENS
avauvLUATiSeiiuinamesnyasEsuInn iy
N13911 Dry Dressing (Prasert et al., 2022)

3.3 Useifluenns wagenIsLanives
angiadoresfaondameniion lasnis
Tadyaradn vingUledldlnsieanuwnng

LA
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dievnisitadouazSnwisely (Dumrongkit,
2024)

3.4 Timuugdinsauausnnaeeaiu
NADALIDA LA ATEINDYLAND IALNELNT
UThEgEmIUnaeAlion Auasn¥IANEyeln
vosgumey Ssdledsayynadafivsiinnsdura
UinameaIunasaideniiioandsnsiidssie
nshnide luftheildasmunaenienuii
ymiulisesinszfaiesmnvazeaduiiay
Tutsiiinmsdudietaamzuazgannse ietesiy
nsfadeannsduiiadeantsn Tauaug
TgUhevseqradunneinisiauniuinaild
aaunasndonegeaiaNe AITIUNINY
windiufiilediannisuansvesnisinideldun
fil¥ge vudu unavuues dvussesnain
a19d7u (Dumrongkit, 2024; Jurekaew &
Krueasawat, 2014)

35 Tidndalanazvuveiilefuae
Ufoamlunsesfunisindeldgnioaiioli
fUeTimsquasiosethssionles (Meepaen, 2018)
naonsulsifiaelsidunuvedsliiiaudy 9
ileairsmumanilaliiioe

3.6 o5urglidUrguazgyfidnlads
AudIRyuarndnn193sn1sujiAifean
mudesenisinge (Aseptic Technique) Tu
MsguaauaILuvaenIdonsrareLloansny
Hodlumsindonnnisldasauvasaident,

3.7 Wiawugdidaasualinuiniu
lnvunnisiagnisuusihlvigiiesulseniuemns
AflusAuegafisaneluyiunn 1.1-1.4 nfu
s 1 Alansuseu Tusiuainlyanilae
lidrAndiuau uaslusAuaniivitedidnlugae
TsalaEessssaraniing (losandansiinase
mMafiuvesUTinameaieddlugauiuuni duwals
nIEQAUIS Wie wagind1e WegtaelesuTusiu
agruiisanandwwaliliiinnnzynlavunis

LLaszUQﬁﬁuﬁJuﬁﬁﬁu (The Nephrology Society
of Thailand, 2022)

3.8 wuriAsIfuNTgua Vascular
Access liimsldgunsaivielriossesiu vunasi
Jusnusnanduiden lilmsimemin msaeu
WiEUigasiadudonnignulesndaunilusy
ULWETLT Wletiesiunisgadiuues Vascular
Access (Meepaen, 2018) LLazsluﬁﬂ’JEJmﬂﬁ%aﬁﬁﬂ
AUz lA e Ra1sannsUas IS
Td Vascular Access iisanszazinainisld
Vascular Access fiflauduiugiunisinide
(Chancharoenthana & Lamong, 2014)

3.9 ynnitheiinnginidelunsruadon
MnaEEaeAEnt 5 WYV NUAIBITN
fquadine suieiasuasdquaiidusandu
Ansimanngivhliianisiadelugdas
wiayse uavdnnsiitedesiunmsindelunseud
Fonananuaiuvaenidens

unay
Whvsnefiddnmesmanetunagiaeliie
Fosszervantneiivendondeinioslaiiondd
amsindelunspuadoninaiauvaoniden
Ao mmaﬂaaﬂmﬂumﬂma%msﬂsuau wazlilfin
Feth Mrunisnenuialsatiunisniununis
mlfgaLLazi’Jaaﬂumfawaﬂmﬂmimquaiﬂams
Jszidiue1nns wazeInsuanivasnizfioide
lunszuaienainaisaiunasaiden sIumHINTg
Usziudy T Fannanunsauszfiuenis
senanlasiasinazlinissneredresiuvio
szannsatestunngdeniiinluglentanis
Fedinnnnishadeldgedu wonainiinig
prwgndeiiduanvguesnisiadely
nszuationaziiglvgUarelasuenufisuey
ﬁﬂsamqmaxﬁﬂizﬁm%mwmﬂ%uﬂwlﬂd
nsannsAndelunszuaidenld sauanisli
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Auugidifsadunsufiaduiedesiunng  figndeaudgvae v ldUaensivuuimienig
Aadelunszuaidenainargaiunanniionsy UURRU aAAINIANNIA fagafunsdosiu
Tiunfiaelnenea daduyeralnddadine  nzunsndouiionaifsluvazroniden il
wndign uazdunumddglunsliduuni  suuss uesdusunsedsudedield

References

Agarwal, A. K., Roy-Chaudhury, P., Moun ts, P., Hurlburt, E., Pfaffle, A., & Poggio, E. C. (2023).
Taurolidine/heparin lock solution and Catheter-related bloodstream infection in
Hemodialysis: A randomized, double-blind, active-control, phase 3 study. Clinical
Journal of the American Society of Nephrology, 18(11), 1446-1455.

Baang J. H., Inagaki, K., Nagel, J., Ramani, K, Stillwell, T. L., Mack, M., Wesorick, D., Mack, M.,
Wesorick, D., Proudlock, A. (2023). Inpatient diagnosis and treatment of catheter-related
bloodstream infection. Michigan Medicine, University of Michigan. https://www.ncbi.
nlm.nih.gov/books/NBK589895/

Bamrasnaradura Infectious Diseases Institute. (2020). Prevent and control infection in hospital
cuildline. Aksorn Graphic and Design Publishing. [in Thai]

Blattner, B. (1981). Holistic nursing. Prentice Hall.

Chaiyurat, T. (2024). The effect of implementing End-Stage Renal Disease (ESRD) care guidelines on
hemodiialysis adequacy for ESRD patients at the hemodialysis unit 1, BuengKan hospital.
https://bkpho.moph.go.th/ssjweb/bkresearch/require/files/post-doc/20240103104216.
pdf [in Thai]

Chancharoenthana, W., & Lamong, S. (2014). Surface-coated tunneled hemodialysis catheter.
Chulalongkorn Medical Journal, 58(5), 511-523. [in Thai]

Chuasuwan, A., & Lumpaopong, A. (2020). Thailand renal replacement therapy year 2020.
The Nephrology Society of Thailand. https://www.nephrothai.org/wp-content/
uploads/2022/06/Final-TRT-report-2020.pdf [in Thai]

Doninsap, J. (2023). Nursing case of end stage kidney disease patient for continuous peritoneal
dialysis with peritonitis from mycobacterium tuberculosis: Case Study. Phichit Public
Health Research and Academic Journal, 4(2), 106-115. [in Thai]

Dumrongkit, S. (2024). Nursing care for patients with end stage renal disease with hemodialysis
with catheter related bloodstream infections: A study of two cases. Sakon Nakhon of
Public Health. [In Thai]

Ghonemy, T. A, Farag, S. E., Soliman, S. A,, Amin, E. M., & Zidan, A. A. (2019). Vascular access
complications and risk factors in hemodialysis patients: A single-center study. Alexandria
Journal of Mediicine, 52(1), 67-71.



215ENTFUNNUAZRMNTTeaT19a53A TN 2 aludl 2 nsngraw - Suaeu 2567 63

Hashmi, M. F., Benjamin, O., & Lappin, S. L. (2023). End-stage renal disease. StatPearls. https://
www.ncbi.nlm.nih.gov/books/NBK499861/

Health Data Center. (2024). Report of end stage renal patient. https://hdcservice.moph.go.th/
hdc/reports/page.php?cat_id=e71a73a77b1474e63b71bccf727009ce [in Thai]
Jaraspongpisuth, R., & Lapphra, K.. (2019). Rational antibiotic drug use for population. Pediartric

Infectious Disease Society of Thailand. https://www.pidst.or.th/A743.html [in Thai]

Jeamanukoolkit, P. (2020). Preemptive vascular access in patient with chronic kidney disease.
Journal of The Police Nurses, 12(1), 181-186. [In Thai]

Jurekaew, S., & Krueasawat, S. (2014). Nursing manual for renal failure patients who underwent
long-term catheterization for hemodialysis during preoperative preparation
and postoperative follow-up periods. Mahidol University. https://www2.si.ahidol.
ac.th/division/nursing/sins/attachments/article/215/sins_nursing_manual 2558 03.pdf
[in Thail

Kiattimanaroj, A. (2021). The development of a model of care for patients with sepsis, Wapipathum
hospital academic. Academic Journal of Mahasarakham Provincial Public Health Office,
5(9), 27-43. [in Thai]

Kitpermkiat, R. (2024, July 10). CRBSI: Prevention and management. CIM Journal. https://
cimjournal.com/confer-update/crbsi-prevention-management/?fbclid=IwY2xjawN409
[in Thail

Kumbar, L., & Yee, J. (2019). Current concepts in hemodialysis vascular access infections. Advances
in Chronic Kidney Disease, 26(1), 16-22.

Liu, Y., Wang, L., Han, X., Wang, Y., Sun, X., Jiang, H., Shi, W., Liu, W., Fu, P., Ding, X,, Lin, H., &
Chen, X. (2020). The profile of timing dialysis initiation in patients with end-stage renal
disease in China: A cohort study. Kidney and Blood Pressure Research, 45(2), 180-193.

Lok, C. E., Huber, T. S, Lee, T., Shenoy, S., Yevzlin, A. S., Abreo, K., Allon, M., Asif, A., Astor, B. C,,
Glickman, M. H., Graham, J., Moist, L. M., Rajan, D. K., Roberts, C., Vachharajani, T. J.,
Valentini, R. P., & National Kidney Foundation. (2020). KDOQI clinical practice guideline
for vascular access: 2019 update. American Journal of Kidney Diseases, 75(4), S1-S164.

Mahantassanapong, C. (2012). Outcome of the Surin sepsis treatment protocol in sepsis
management. Srinagarind Medical Journal, 27(4), 332-337. [in Thai]

Meepaen, M. (2018). Nursing care of chronic hemodialysis with mineral and bone disorder:
A case study. Singburi Hospital Journal, 27(2), 39-50. [in Thai]

Narawutthiporn, P. (2022). Nursing care of the patient with Central Line-Associated Bloodstream
Infection (CLABSI): Comparative case studies. Journal of Nursing Christian University,
9(2), 70-87. [in Thai]



64 JOURNAL OF HEALTH AND FOOD CREATION Vol. 2 No. 2 September - December 2024

Prasert, A., Sathiraphot, B., Tassanavipas, P., Timachai, P., Nata, N., & Supasin, A. (2022). Pocket
dialysis. The Kidney Foundation of Thailand. [in Thai]

Samrannet, W., Korissaranuphab, N., & Chansri, P. (2020). Self-management on volume overload
in end-stage renal disease undergoing hemodialysis patients. Journal of Health Research
and Development, Nakhon Ratchasima Provincial Public Health Office, 6(2), 5-20.

Sattayawan, Y. (2022). Quality of life in patients with end stage renal disease who used renal
palliative care, Nongwuaso district, Udon Thani province. Journal Udonthani Hospital
Medical, 30(3), 435-445.

Song, J. H. (2018). Complications of hemodialysis. In Kim, Y. L., & Kawanishi, H. (Eds.),
The essentials of clinical dialysis. Springer.

Strategy and Planning Division Ministry of Public Health. (2018). Public health statistics 2018.
Health Information Group. [in Thai]

The Nephrology Society of Thailand. (2022). Clinical practice recommendation for nutritional
management in adult kidney patients 2018. The Nephrology Society of Thailand.
[in Thai]

The Nephrology Society of Thailand. (2022). Clinical practice recommendations for evaluation
and management of chronic kidney disease in adults 2022 (Revised ed.). The Nephrology
Society of Thailand. [in Thai]

Vachirasrisirikul, S. (2018). The clinical outcomes of using brachial-basilic transposition
arteriovenous fistula and prosthetic upper arm arteriovenous graft as vascular access in
late stagechronic renal failure. Buddhachinaraj Medlical Journal, 35(2), 224-235. [in Thai]

Wang, Y., & Sun, X. (2022). Reevaluation of lock solutions for central venous catheter in

hemodialysis: A narrative review. Renal Failure, 44(1), 1501-1518.





