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ESKD Life-Plan and Associated Access Needs: What’s the PLAN?

KRT Modality KRT Modality

Patient is Pre-KRT (HD/PD/Transplant) (HD/PD/Transplant)

Life-Plan
i

See Figure 1.2 Figures 1.3-1.6
-Choose Appropriate -Choose Appropriate Next acce: :'1

Access Access

Continual re-evaluation & planning

P - Patient
L - Life-Plan
A - Access
N - Needs

Access Needs

ESKD Life-Plan - the individualized set of kidney
replacement modalities to sustain a patient’s life with ESKD

Contingency Plan — the plan of remedial measures for the
vascular access’ anticipated problems

Next acce Succession Plan — thoughtful planning for the next dialysis
access before the current access is even created, and revisited

before it fails, that considers the patient's ESKD Life-Plan

Figure 1.1. ESKD and Dialysis Access Life Plan: What's the P-L-A-N? Abbreviations: HD, hemodialysis; PD, peritoneal dialysis; KRT, kidney
replacement therapy.

Individualiserad plan som ar patientledd — s& vad bor vi rekommendera vid HHD?

KDOQlI-riktlinjerna har gatt
bort fran dogmen om -
distala fistlar forst for alla -
till en individualiserad plan
som dr ldmplig for patienten
och radande férutsdttningar
— det vill sdéga rditt access
vid rétt tidpunkt for rditt
patient av rdtt skdil...



Bast access for hemHD?

* Eftersom HemHD ér en mycket unik
situation viicker det intressanta
frégor om vad som dr bdst access.
For att forsoka besvara detta
foreslar jag en 6vergripande
strategi utifran kérlaccessen —

Vad betyder access r.nedfodsta mdjliga fjafency

och patientoverlevnad — savél som

de overvédganden som dr specifika
for dialys | hemmet.

Allt vi onskar oss av accessen (patientoverlevnad/patency)

+ Sarskilda overvaganden vid HHD

Enklare kanylering (lateralitet)

Mer regelbunden kanylering
* Hemdialys dr naturligtvis inte en
enda metod, och variationer av
kanylering inkluderar dominant
sida, regelbunden kanylering,
Identifiera komplikationer och atgarda dem léngre kanyleringsperioder,
overvakning, tidig identifiering av
komplikationer.

Minimera komplikationer

Overvakning



Ingen skillnad mellan HHD och Institutionell HD

AJKD

Original Investigation

Hospitalization in Daily Home Hemodialysis and Matched
Thrice-Weekly In-Center Hemodialysis Patients

Eric D. Weinhandl, MS," Kimberly M. Nieman, MS," David T. Gilbertson, PhD," and
Allan J. Collins, MD'"-*
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Figure 1. Central venous catheter (CVC) use in Canada, 1996 to 2012, among prevalent patients: conventional versus home

hemodialysis.

Table 1 (Cont'd). Basaline Characteristics of Pallents al tha
Time of HHD Initiation in Canada, by Hemodialysis Vascular

Vascular Access Type and Patient and Technique Survival in Access
Home Hemodialysis Patients: The Canadian Organ
Replacement Register AVFIAVG cwe
Jeffrey Perl, MD, SM," Sharon J. Nessim, MD, SM,” Louise M. Moist, MD, MSc,"* (n = 654) {n = 523} P
Ron Wald, MD, MPH,"* Yingbo Na, MSc,’~ Karthik K. Tennankore, MD,” and
Christopher T. Chan, MD™
hModality priar 1o HHD 0.0o7
Incident HHD 15 12.6
Hemodialysis 811 Fi: ]
" Peritoneal dialysis as 7.3
90
" Transplant 0.4 1.1
m Conventional Hemodialysis Home Hemadialysis
i HHD typa’ 0.8
& Conventional 447 46,3
Short daiby 16.4 15.5
Slow noctumal a8 am 2

MNote: Values for categorical vanablas aré given as pancan-
afes; values lor continuous variables as mean * standand

deviation or madian [inlerquartile range).

Abbresdiations: AVE, anedovanous fistula; AVG, artentvenous
graf: BMI, body mass index; CAD, cononary anery deease:
CVC, cantral wvanous cathater; ESRD, and-stags ranal deease;
HHD, home hemadialysis: PYD, peripheral vascular dsease.

onvenbonal HHD, thrce weakly 4-hour treatmeants, slow
macturmal HHD, rightly B-hour treatments; short daily HHD, daily

lass than 4-hour irealmeants al laast 5 lUmeas weaky.

* En ytterligare studie fran Kanada undersékte AVFs kontra CDK. Anvdndningen av CDK hos patienter i Kanada ér hdg,
dven om den dr mindre hos HHD-patienter. Orsakerna till detta ér sannolikt relaterade till urvalsbias.

* Det som dr anmdrkningsvdrt ér variationen i typ av access vid konventionell hem-HD kontra kort daglig och Idngsam
nattlig HD.
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Figure 2. Adjusted survival curves for (A) patient and tech-
nique survival (P = 0.001), (B) patient survival (P = 0.009),
and (C) technique survival by vascular access (P = 0.04). All
curves were adjusted for age, sex, race, cause of end-stage
renal disease (ESRD), a validated ESRD comorbidity index,””
body mass index, facility size, income qguintile, home hemodialy-
sis therapy subtype, distance from the dialysis center, era of dial-
ysis therapy initiation, prior ESRD vintage, and region.
Abbreviations: AVF, arteriovenous fistula; AVG, arteriovenous
graft; CVC, central venous catheter.

Technique survival (p=ns)

PerlJ, Nessim SJ, Moist LM, Wald R, Na Y, Tennankore KK, Chan CT. Vascular Access Type and Patient and Technique Survivalin
Home Hemodialysis Patients: The Canadian Organ Replacement Register,
American Journal of Kidney Diseases, Volume 67, Issue 2, 2016, Pages 251-25

Ndr utfallen jimférdes hade
patienter med CDK sémre
overlevnad dn dom med AVF/AVG,

Statistiskt sett var det ingen skillnad.
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Original Investigation

Adverse Technical Events in Home Hemodialysis

Karthik K. Tennankore, MD, FHCPQ. " Celine d'Gama, AN, BHS-::{N},"
Rose Faratro, AN, BHSc{N),~ Stefla Fung, AN, BHSc(N),” _
Elizabeth Wong, RN, BHSc(N),” and Christapher T. Chan, MD, FRCPC”

N= 202 patienter med

Total uppfoljning pa 757 patientar.

Median pa 5 dialysbehandlingar per vecka och 8 timmar per session.
22 forsta komplikationer och 7 aterkommande handelser identifierades.

Komplikationsfrekvensen var
0,049 per AVF ar

0,015 per AVG ar

0,022 per CDK ar.

Komplikationer i HHD ar ovanliga

Handelsefrekvensen per 1 000 dialysbehandlingar var:
0,208 AVF
0,068 AVG

Ndr komplikationer utvdrderades for patienter som fick 5
0,087 CDK P Jorp J

behandlingar per vecka var frekvensen Idg vid HHD men hégre
vid AVF dn for bade AVG och katetrar.



Table 2. Type and Characteristics of Evenis

In-Person Aetraining
/ Fistula P.Miont\ Symptomatic or Requiring  or Review of Patient
Event No. Access Error Intervention Technique® Other Notes
MNeedle dislodge 18 17 (94%) 14 (78%) Bleeding leading to anemia 15 (B3%) 9 patients not using
(n = 4) and need wetness detector . . .
for transfusion (n = 3) attime ofevent o Aven om antalet komplikationer kan
Ajr embaolism 6 4(67%) 6 (100%) Chest pain and 5 (B3%) oy . . o -
e i 8) vara viktigt, dr deras natur lika viktigt
Cut ;:.;i;:uannul.atiun 2 2(100%) 2(100%) @ 2 (100%) baserat pd évervakning och stod.
ca
Cut dialysis catheter” 1 0 1(100%) Complicated by line sepsis, 1 (100%)
st * Av hdndelserna, dven om de dr
Dislodged dialysis cathetet” 1 0 0 line changed (n = 1) 1 (100%) Accidental dislodge sdllsynta, dr en ndl som lossnat
RO connection error i 0 0 cute dialysis and ICU Mot applicable Connection protocol . ) °
(s it s ik didon 1 1) s vanligast. 75% av dessa berodde pa
severe hypercalcemia technical staff patien ten.

Abbreviations: AVF, artericvenous-fistutr—Et—intensivé care unit; RO, reverse osmosis.

“Four patients refused in-person retraining/review of technique.

"Both patients accidentally cut the flexible plastic needles being used to cannulate the arteriovenous access while using scissors to ° Likasé tillskrevs an dra komplikationer
cut away the dressing over the access. /

“Patient accidentally cut the dialysis catheter with scissors while attempting to change the dressing over the catheter. som qutem boll OCh kapade katetrar
YPatient accidentally pulled line out after a fall while dialyzing overnight. .
patienten.

K.K. Tennankore, C. d’Gama, R. Faratro, S. Fung, E. Wong, C.T. Chan. Adverse technical events in
home hemodialysis. Am J Kidney Dis, 65 (1) (2015), pp. 116-121, 10.1053/j.ajkd.2014.08.013



Table 3. Event Rates for Each Access Type Stratified by Type of Event

Au. of Patient-y to  No. of Treatments tﬁ

Total Event Event Rate Event Rate
Event Type Count (per access year) (per 1,000 HHD treatments] Hawve 1 Event Have 1 Event
Meedle dislodge
AVF 17 0.037 0.153 27 6,534
AVG 1 0.015 0.068 67 14,798
Air embolism
AVF 4 0.009 0.036 116 27,771
Dialysis catheter 2 0.009 0.035 113 28,861
Dialysis catheter damage 2 0.009 0.035 113 28,861
or dislodge
Other
Cut AVF cannulation catheter 2 0.004 0.018 232 55,541
Hypercalcemia due to 1 0.004 0.017 226 57,723
RO misconnection
Total 29
AVF 23 0.049 0.208 20 4,830
AVG 1 0.015 0.068 67 14,798
Dialysis catheter 5 0.022 0.087 45 11,545

/

Abbreviations: AVF, arteriovenous fistula; AVG, arteriovenous graft; HHD, home hemodialysis; RO, reverse osmosis,

Am J Kidney Dis. 2015;65(1):116-121

K.K. Tennankore, C. d’Gama, R. Faratro, S. Fung, E. Wong, C.T. Chan. Adverse technical events in home

hemodialysis. Am J Kidney Dis, 65 (1) (2015), pp. 116-121, 10.1053/j.ajkd.2014.08.013
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Ndr dessa sdtts i sitt sammanhang
— sett till antal patientdr per
komplikation eller antal
behandlingar fér en komplikation —
dr dessa otroligt sdllsynta.



|dentifierade att livshotande komplikationer intraffade med en frekvens av
0,060 per 1 000 behandlingar.

Catastrophic Events in Home Hemodialysis AI KI_)
7 Table 2. Causa
Table 1. Patient Characteristics Human Error(s) or Machine/ Immeadiate Cause .
)
Case No. Disposable Defects of Adverse Event En Separat StUdIe
Case Year of Adverse Home HD Heparin Bolus  Infusion . d k °
No.  Age(y) Sex Event Vintage (mo)" Vascular Access Home HD Type Daose (U) Rate (Wh)  Alone®
1 Human emor Blood loss visade ocCKksa en
. o
1 65 M 2007 7 AVF: double-needle, Nocturnal® 2,500 1,000 Mo liknande /ag fre kvens
single-pump 2 Human amror Air embolism
] 40 F 2007 =12 cVC Mocturnal® 1,000 1,000 Mo q Possibla human arrar, Blood loss av komp/lka tlon er. De
3 46 F 201 48 CVC Nocturnal® 600 1,100 Mo possible disposable defect
4 5 M 2011 <1 cve Nocturnal® 1,500 500  Yes 4 Possible human error, Blood loss fle sta tillskrevs
5 F 202 35 AVF: double-neadle, Nocturnal® 1,800 1,300 Yas possible disposable defect i
single-pump 5 Hurman efor Bload loss pa tienten.
] 35 M 2012 =24 AVF: single-needle,  Nocturnal® 2,000 1,200 Mo 6 Human afrar Blood loss
doubla-purnp
. . d
7 59 M 2012 24 AUF. double-needle, Conventional 2,000 1,500 Mo : Human arror Blood loss
single-pump
Abbraviations: AVF, arteriovenous fistula; CVC, central venous cathater; HD, hemodialysis. —
Wfintage at time of adverse event. Abbraviations: CVC, central venous catheter; HD, hemodialys

®Dialyzing alone at time of adverse event.
“Moctumal: typically performed 4-6 nights per week for 6-8 hours per dialysis session.
“Conventional: typically performed 3 days per week for 4 hours per dialysis session.

B. Wong, D. Zimmerman, F. Reintjes, et al. Procedure-related serious adverse events among home hemodialysis patients: a quality assurance perspective
Am J Kidney Dis, 63 (2) (2014), pp. 251-258



The Journal of
Vascular Access

JVA

Original research article

The Journal of Vascular Access
. . 2018, Vol. 19(6) 553-595
Vascular access for home haemodialysis © The Auhor(9 2018
Article reuse guidelines:
sagepub.comljournals-permissions
DOk 10.1177/1129729818764135
journals.sagepub.com/homeljva

Julien Al Shakarchi!, C Day? and N Inston! $SAGE

Ingen skillnad i interventioner

N=74 patienter. Vid pabdrjande av HHD, 62 AVF, 12 CDK.

12 patienter som borjade med CDK, 5 konverterades darefter till AVF (n = 4) eller AVG (n = 1).

For att uppratthalla oavbruten HHD, var interventionsfrekvensen 0,32 per AVF/AVG ar och 0,4 per CDK ar
Antalet sjukhusinlaggningar for patienter pa HHDvar 0,33 per patientar.

Al Shakarchi J, Day C, Inston N. Vascular access for home haemodialysis. J Vasc Access. 2018 Nov;19(6):593-595. doi: 10.1177/1129729818764135.

« Ar 2018 undersékte Julian Al Shakarchi vér befolkning i Birmingham fér att bedéma interventionsnivderna och fann att
nivderna var ldga, likartade mellan AVF/AVG och CDK och dven likartade, om inte ldgre, dn institutionell HD hos oss.



Frekvens: Dialys och kannulering

* N= 286 patienter som fick HHD under langre tid (hemma (96 %)/ nattdialys (77 %).

* De flesta patienter genomgick dialys varannan dag (52 %)

Vascular 160 Access-related adverse events? No (%)
access type® Infection 47(59.5)
Arteriovenous 159 (91.9) T S ShRcNE Bacteremia 14(208)
fistula 2 T |
0 Local AVF infection 22(46.8
Graft 11 (6.4) g (168)
Catheter 3(1.7) % 090+ S =3 5 sessiwk Unspecified infection 11(23.4)
® . . . .
Not specified 4 § Thrombosis/occlusion 12(15.2)
© -
Cannulation > AVF aneurysm 5(6.3)
technique? Stenosis 8(10.1)
Buttonhole 78 (48.2) o 1 2 3 }'1 £ AVF revision requirement 3(3.8)
Rope-ladder 84 (51.9
P ( ) n=286 175 115 70 41 13 Other 4(5.1)
Not specified 15

Years of EHHD

Jun M, Jardine MJ, Gray N, Masterson R, Kerr PG, Agar J, Hawley Cm, et al Outcomes of Extended-Hours
Hemodialysis Performed Predominantly at Home,
American Journal of Kidney Diseases, Volume 61, Issue 2, 2013, Pages 247-253

Mer frekventa dialyser= mer infektioner
Mer frekventa dialyser = samre access overlevnad

Det som kan ifragasdttas dr livsidngden eller komplikationsfrekvensen baserat pg 6kande frekvens av kanylering. Hos de
patienter med >3,5 sessioner/vecka var komplikationerna hégre, sérskilt under de férsta 2 dren. Detta gdllde frimst
AVFs ddr andelen ‘button hole’ kannuleringar var ungefir hélften, vilket kan forklara infektionsfrekvensen.



https://www.sciencedirect.com/science/article/pii/S0272638612011468?via%3Dihub#tblfn1
https://www.sciencedirect.com/science/article/pii/S0272638612011468?via%3Dihub#tblfn1
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ORIGINAL ARTICLE f X in B

In-Center Hemodialysis Six Times per Week versus
Three Times per Week
@ This article has been corrected. VIEW THE CORRECTION

Author: The FHN Trial Group™  Author Info & Affiliations

Published December 9, 2010 | N Engl ] Med 2010;363:2287-2300 | DOI: 10.1056/NE]Moal1001593
VOL. 363 NO. 24 | Copyright © 2010

Inga skillnader

Dialysis access (%)** 0.86
Fistula 62.5 65.6
Synthetic graft 18.3 16.0
Catheter 19.2 18.4
Table 4. Adverse Events during the 12-Month Follow-up Pericd of the Study.®
Conventional Hemodialysis Frequent Hemodialysis Hazard Ratio
Dutcome (M =120) [M=125) [95% CI) P Value
rg. of patients na. of patigats
na. of events  with evem no. of events  wath event
Dweath 9 5 — —
All hospitalizations 114 47 109 58 088 (0.60-1.28) 050
Unrelated to vascular access 90 44 i) 47 0.80 (0.53-1.21) 030
Related to vascular access 24 14 kL] 20 0.95 (0.54-1.82) 057
Lardivascular-related 1y 12 17 13 UEs (U44=1.39) —
Infection related a7 20 27 23 0.83 (0.49-1.40) —
Al interventions related to vascular access 65 i 55 47 1.35 (D.84-2.18) 0.12
Correction of acoess failure 3 15 19 15 0.71 (0.35=1.44)  0.35
Other procedures 42 21 76 38 1.71 (0.98-2.97) Q.06
Episodes of hypotensiont 470 i7 124 ¥ - —
Hypokalemia
Potassium <3 0 mmolliter o o (4] 1] — —_
Potassium <3.5 mmalfliter 5 13 8 — 057
Hypophosphaternial 7 15 9 — 0.80%

Data fradn FHN-studien visade dock ingen skillnad mellan 6 gdnger vs 3 ganger per vecka néir

VA-komplikationer beaktades.




Infektioner vid HHD = ™"

Bakteremi, Tekniska problem, Dod

* 79,3 % CDKvs 44,5 % AVF/AVG

* Justerad tid till endpoint var signifikant kortare hos patienter som borjade |

CDK (hazard ratio 2,42, 95 % konfidensintervall 1,50-3,90, p <0,001).

N=187 (nattlig HHD)

* Riskfaktorer for bakteriemi var komorbiditet kvantifierad med Charlson

= uppfoljning av sexhundrafem patientar. o orbidity Index (p < 0,001) och diabetes (p < 0,001).

Hayes W.N., Tennankore K., Battistella M., Chan C.T.: Vascular access-related infection in nocturnal home hemodialysis. Hemodial Int 2014; 18: pp. 481-487.

En stérre studie av nattliga HHD-patienter anvinde en kombinerad effektmatt av bakteriemi, misslyckande och déd.
Resultaten fér CDK baserades i sjéilva verket pa patientbias — men visade hogre frekvenser



Bast access for HHD?

* Enklare kanylering (dominant sida?)

* Mer regelbunden kanylering

* Minimera komplikationer

 Overvakning

* |dentifiera komplikationer och atgarda dem

Sd informationen dr ndgot férvirrande men éverensstimmer med de inledande kommentarerna och informationen
tycks dndad stodja en individualiserad strategi.
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Essentials of Vascular Access for Home
Hemodialysis

Anil K. Agarwal, Khaled Y. Boubes, and Nabil F. Haddad

* Kanyleringstraning for patienten eller vardgivaren maste implementeras efter att accessen lagts.
* Accesskanylering ar det avgorande steget vid 6vergang till HHD, utdver faktisk dialystraning.

e Det finns en naturlig radsla for kanylering som maste lindras for att undvika komplikationer som
leder till smarta, misslyckad kanylering, infiltration, blodning, trauma och aneurysmbildning.

Anil K. Agarwal, Khaled Y. Boubes, Nabil F. Haddad, Essentials of Vascular Access for Home Hemodialysis,
Advances in Chronic Kidney Disease, Volume 28, Issue 2, 2021, Pages 164-169

Det viktiga med HHD dr att utbildning och handledning kréivs. Detta gdller bade dialyspatienterna och vardare.



TATTOO OF VASCULAR CANNULATION SITE AS A
SELF-CANNULATION AID . .
Lagaac R, Meruz R, Goh MA. Tattoo of vascular cannulation site

as a self-cannulation aid. J Ren Care. 2015 Jun;41(2):140-2. doi:
10.1111/jorc.12126. Epub 2015 Mar 26. PMID: 25819533.

TATTOO OF VASCULAR CANNULATION SITE AS A SELF-CANNULATION AID

Regin Lagaac’, Rowena Meruz', Mingzheng Aaron Goh?
'Department of Renal Services, Addenbrooke's Hospital, Cambridge, UK
2".l‘.'}e,cia.r'n"rrentfcn‘Surg'm')-f, Addenbrooke’s Hospital, Cambridge, UK

Lagaac R., Meruz R., Goh M.A. (2015). Tattoo of vascular cannulation site as a self-cannulation aid. Journal of Renal Care
#(2), 140-142.

SUMMARY

Background: Haemodialysis can be provided either ina healthcare setting or home environment. Patients receiving dialysis at
home report a better quality of life. Patients or their carers must be able to cannulate their fistula confidently and
independently when dialysing at home.

Method: We describe a patient with a functional fistula which was difficult to palpate, leading to difficulties in cannulation
and multiple referrals to the home therapies team.

Procedure: A series of discrete dots were tattooed to delineate the borders of the fistula and served to guide cannulation.
Results: Following this simple intervention, our patient was able to self-cannulate confidently, dialysing at home four times
per week. There were no further referrals to the home therapies team.

Conclusion: Permanent tattoo of the skin to guide cannulation can used when a fistula is difficult to palpate orif a further

superficialisation procedure is not desired. Patients have to be made aware that the markings are permanent and might
Figure 1: Tattoo delineating the cannulation path (arterial outflow outlast the fistula.

below and venous return abowe). This patient has given consent for
this picture to be published.

Tatueringsblack applicerades | pricker pa huden med en 15G naltill ett djup av 1-2 mm. En serie diskreta prickar placerades for att markera
fistelns kanter (Figur 1). Detta slutfordes pa nagra minuter utan komplikationer. Omradet férbands och han raddes att halla omradet rent for att
minimera risken for hudinfektion.

Jag blev ombedd att inkludera tatueringar och har bara hittat en artikel om detta, vilket dr en fallrapport om diskret
tatuering som hjélpmedel vid sjélvkanylering. Aven om jag kan se férdelar ér oron att detta kommer att uppmuntra
omrddeskanylering, men jag skulle vara intresserad av att héra synpunkter pa detta.



Overvakning/Monitorering

e "Det ar viktigt att ha ett protokoll for frekvent och regelbunden utvardering av
accessen, inklusive anamnestagning och undersodkning, antingen fysiskt eller

virtuellt, vid manatliga besok eller nar det ar svart att anvanda accessen."

Anil K. Agarwal, Khaled Y. Boubes, Nabil F. Haddad, Essentials of Vascular Access for Home Hemodialysis,
Advances in Chronic Kidney Disease, Volume 28, Issue 2, 2021, Pages 164-169

En del av detta bor vara sjélvovervakning och identifiering av komplikationer



Sammanfattning

Lite bevis for att saga vad som ar den basta accessen for HHD

Lite bevis for att principerna skiljer sig fran accesser som
anvands vid institutionell HD

MEN patientengagemang, utbildning och stod ar sannolikt
nyckeln till framgang

(BEGRANSNINGAR: Olika patientgrupper!)



Thank you
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CORRESPONDENCE

An Unconscious Patient with a DNR Tattoo

Published November 30, 2017 | N Engl ] Med 2017;377:2192-2193 | DOI: 10.1056/NE|Mc1713344/
VOL. 377 NO. 22 | Copyright © 2017
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