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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

See Figure 1.2 Figures 1.3-1.6
-Choose Appropriate -Choose Appropriate Next access
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

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.

Individualised plan that is patient led - so what should we advise for HHD?




What is the best access for Home HD?

* All the things we want from VA(patient survival/ patency)

+ Special considerations for HHD

* Ease of cannulation (laterality) What do we

mean by Home

* More regular cannulation
* Minimise complications
* Surveillance

* |dentify complications and address them
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Original Investigation

No difference between HHD and In centre HD

Hospitalization in Daily Home Hemodialysis and Matched
Thrice-Weekly In-Center Hemodialysis Patients
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Am J Kidney Dis. 65(1):98-108.
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Original Investigation

Vascular Access Type and Patient and Technique Survival in @
Home Hemodialysis Patients: The Canadian Organ

Replacement Register
Table 1 (Cont'd). Basealine Characteristics of Patients at the

&

Jeffrey Peri, MD, SM,"# Sharon J. Nessim, MD, SM,” Louise M. Moist, MD, MSc,** Time of HHD Initiation in Canada, by Hemodialysis Vascular
Ron Wald, MD, MPH,'~ Yingbo Na, MSc,"~ Karthik K. Tennankore, MD," and ACCBss
Christopher T. Chan, MD"
AVFIAVG Ve
{n = 684) in = 523) P
Modality prior to HHD 0.007
Incident HHD 15 12.6
Hemodialyzis 81.1 79
Paritoneal dialysis 3.5 7.3
100 Tranzplant 0.4 1.1
90 HHD typa™
Conventional
0 . o o Short daily
oo m Conventional Hemodialysis Home Hemodialysis Siow nocturmal
:;,'-i 60 - Maota: Values for categorical variables are given as percent-
Q 5 ages: values for continuous variables, as mean + standard
2 deviation or madian [interquartile range).
E 40 Abbreviations: AVF, afterovenous fistula; AVG, anterovenous
& 3 graft: BMI, body mass index; CAD, coronary arery disease:
CWC, central venous catheter; ESRD, end-stage renal disease;
=4 HHD, home hemodialysis; PVD, peripheral vascular disease.
10 Conventional HHD, thrice weakly 4-hour treatments: slow
q noctumal HHD, nightly B-hour treatments; short daily HHD, daily
q& @Q\ %@W Wé, @“,. Ass, @é, ,}é‘ @% "9# "Q@ @"M ..,"" lass than 4-hour treatmants at least 5 times weaakh.

Figure 1. Central venous catheter (CVC) use in Canada, 1996 to 2012, among prevalent patients: conventional versus home
hemodialysis.
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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 quintile, 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.
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Technique survival (p=ns)

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

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

N= 202 patients with
Total follow-up of 757 patient-years.

Median of 5 dialysis treatments per week and 8 hours per session.
22 first adverse events and 7 recurrent events were identified.

Adverse event rates were
0.049 per arteriovenous fistula access-year
0.015 per arteriovenous graft access-year
0.022 per dialysis catheter access-year.

Adverse events are low in HHD

Event rates per 1,000 dialysis treatments were:
0.208 arteriovenous fistula
0.068 arteriovenous graft
0.087 dialysis catheter access



Table 2. Type and Characteristics of Events

-~

In-Person Retraining

Fistula Patient Symptomatic or Requiring  or Review of Patient
Event Mo. Access Error Intervention Technigue® Other Motes
Meedle 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) at time of event
Air embolism 6 4 (67%) 6 (100%) Chest pain and 5 (83%)
dyspnea (n = 6)
Cut AVF cannulation 2 2(100%) 2(100%) O 2 (100%)
catheter”
Cut dialysis catheter” 1 0 1 (100%) Complicated by line sepsis, 1 (100%)
leading to line
change (n = 1)
Dislodged dialysis cathetef 1 0 0 ine changed (n = 1) 1 (100%) Accidental dislodge
RO connection error 1 0 0 cute dialysis and ICU Mot applicable Connection protocol
(by technician) leading admission (n = 1) reviewed with
severe hypercalcemia IE / technical staff

Abbreviations: AVF, artern

“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

cut away the dressing over the access.
“Patient accidentally cut the dialysis catheter with scissors while attempting to change the dressing over the catheter.

“Patient accidentally pulled line out after a fall while dialyzing ovemnight.

mmcare unit; RO, reverse osmosis.

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 nf,Event

Total Event Event Rate Event Rate Aﬂ. of Patient-y to No. of Tr&atmantsh
Event Type Count (per access year) (per 1,000 HHD treatments) Have 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 27,71
Dialysis catheter 2 0.0089 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 = 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):116-121 119

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



|Identified that life-threatening adverse events occurred at a rate of 0.060
per 1,000 treatments.

Catastrophic Events in Home Hemodialysis

AJKD

Table 1. Patient Characterstics

Case ‘Year of Adverse Home HD Heparin Bolus  Infusion
Mo,  Age(y) Sex Event Vintage (mo)” Vascular Access Home HD Type Dose (U) Rate (Wh)  Alone®
1 65 M 2007 7 AVF: double-needle, Nocturnal® 2,500 1,000 Mo
single-pump
2 40 F 2007 =12 CvC Mocturnal® 1,000 1,000 Mo
3 48 F 2011 48 CvC MNocturnal® 600 1,100 Mo
4 59 M 2011 =1 cvC MNocturnal® 1,500 500  Yes
L 50 F 2012 a5 AVF: double-neadle, MNocturnal® 1,800 1,300 Yas
singla-pump
i 35 M 2012 <24 AVF: single-needle,  MNocturnal® 2,000 1,200 MNo
doubla-pump
7 59 M 2012 24 AVF: double-needle, Conventional® 2,000 1,500 Mo

singla-pump

Table 2. Causza

Human Errors) or Machine!

Immediate Cause

Case No. Disposable Defects of Adverse Event

1 Hurman amor Blood loss

2 Hurman amror Alr embolism

3 Possible human arror, Blood loss
possible disposable defact

4 Pozsibla human arror, Blood loss
possible disposable defact

5 Human amor Blood loss

L] Hurman amor Blood loss

T Human arror Blood loss

Abbraviations: AVF, arteriovenous fistula: CWVC, central venous cathater; HD, hemodialysis.

"Wintage at time of adverse event.

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

Abbraviations: CVC, cenftral venous cathetar, HD, hemodialys

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
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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

Intervention rate no difference

N=74 patients.

On initiation of home haemodialysis,
62 arteriovenous fistula as vascular access,
12 tunnelled dialysis catheter.

12 patients who started on a tunnelled dialysis catheter, 5 were subsequently converted to AVF (n = 4) or AVG (n =1).

To maintain uninterrupted home haemodialysis,
interventional rates were 0.32 per arteriovenous fistula/ arteriovenous graft access-year and
0.4 per tunnelled dialysis catheter access-year.

Hospital admission rates for patients on home haemodialysis were 0.33 per patient-year.

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.



Frequency of dialysis and cannulation

* N= 286 patients receiving extended-hours hemodialysis (at home (96%)/ nocturnal (77%) hemodialysis.

* Most patients performed alternate-daily dialysis (52%)

1.00
Vascular access Access-related adverse events? No (%)
type?
Infection 47(59.5)
Arteriovenous 159 (91.9) = ] =3.5 sesshvk
fistula £ Bacteremia 14(29.8)
S bmsay
n 4
Graft 11 (6.4) @ “!,_‘ Local AVF infection 22(46.8)
0504
Catheter 3(1.7) 2 by >3.5 sessiwk Unspecified infection 11(23.4)
8
Not specified 4 3 Thrombosisfocclusion 12(15.2)
n
©
Cannulation & AVF aneurysm 5(6.3)
technique?
Stenosis 8(10.1)
Buttonhole 78 (48.2) . . . ,
0 1 2 3 4 5 AVF revision requirement 3(3.8)
Rope-ladder 84 (51.9)
n=286 175 115 70 41 13 Other 4(5.1)
Not specified 15

Years of EHHD

More sessions = more infections
More sessions = worse access survival

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


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 @ %
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|Moa1001593
VOL. 363 NO. 24 | Copyright © 2010

No significant difference

Dialysis access (%)**
Fistula
Synthetic graft
Catheter

0.86

62.5 65.6
18.3 16.0
19.2 18.4

Table 4. Adverse Events during the 12-Month Follow-up Period of the Study.*

Conventional Hemodialysis

Frequent Hemodialysis Hazard Ratio

Outcome (N=120) (N=125) (95% Cl) P Value
no. of patients no. of patients
no. of events  with event no. of events  with event
Death 9 5 — —
All hospitalizations 114 47 109 58 0.88 (0.60-1.28) 0.50
Unrelated to vascular access 90 44 79 47 0.80 (0.53-1.21) 0.30
Related to vascular access 24 14 30 20 0.99 (0.54-1.82)  0.97
Cardiovascular-related 1055 12 17 13 0.83 (0.44-1.59) —
Infection related 27 20 27 23 0.83 (0.49-1.40) —
All interventions related to vascular access 65 29 95 47 1.35 (0.84-2.18)  0.22
Correction of access failure 23 15 19 15 0.71 (0.35-1.44) 0.35
Other procedures 42 21 76 38 1.71 (0.98-2.97)  0.06
Episodes of hypotensionT 470 87 724 99 — —
Hypokalemia
Potassium <3.0 mmol/liter 0 0 0 0 = —
Potassium <3.5 mmol/liter 13 8 = 0.57%
Hypophosphatemiaf 9 7 15 9 o 0.80%




Infection in HHD L

* Bacteraemia, Technique failure, Death

79.3% CVC VS 44.5% AVF/AVG

« N=187 (nocturnal HHD)

) ) * Adjusted time to endpoint was significantly shorter in patients with initial
« =follow up of six hundred five

_ CVC access (hazard ratio 2.42, 95% confidence interval 1.50-3.90,
patient years.

p < 0.001).

* Risk factors for bacteremia were comorbid status quantified by the

Charlson Comorbidity Index (p < 0.001) and 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.



What is the best access for Home HD

Special considerations for HHD
* All the things we want from VA (patient survival/ patency)

Ease of cannulation (laterality)

More regular cannulation

Minimise complications

Surveillance

ldentify complications and address them
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Essentials of Vascular Access for Home
Hemodialysis

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

* Cannulation training of the patient or caregiver needs to be implemented after access
creation

e AV access cannulation is the rate-limiting step for transition to HHD, other than actual
dialysis training.

* There is a natural fear of cannulation that needs to be alleviated to avoid complications
that lead to pain, failure to cannulate, infiltration, bleeding, trauma, aneurysm formation

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



TATTOO OF VASCULAR CANNULATION SITE AS A
SELF-CANNULATION AID

Figure 1: Tattoo delineating the cannulation path (arteral outflow
below and wvenous retumn abowe). This patient has given consent for
this picture to be published.

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
2Department of Surgery, 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
41(2), 140-142.

SUMMARY

Background: Haemodialysis can be provided either in a 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.

Condusion: 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
outlast the fistula.

Tattoo ink was placed on the skin, and the epidermis was pricked with a 15Ghypodermic needle to a depth of 1-2 mm. A series of discrete dots
were placed to mark the borders of the fistula (Figure 1).This was completed in a matter of minutes with no complications. The site was dressed
and he was advised to keep the site clean to minimise the risk of skin infection



Monitoring and surveillance

* “It is important to have a protocol for frequent and regular access
evaluation including history taking and examination, either physically
or virtually, at the time of monthly visits or when there is difficulty in

using the access”

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



Summary

Little evidence to say what the best access is for HHD

Little evidence to say the principles are different to standard VA
considerations

BUT patient engagement, training and support is likely the key to
success

(LIMITATIONS : Different patient groups!)



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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