Patient safety in dialysis access

-

il

. - ' AR =
< = o T RS R = et
i R -2 ¢ = » " - S
oo o R - . - D T
ARy o . .- - i
s »'if: ’ » % . o W . 3 : - xc'_ yo R
SR T - Banc AV el - 102 N | rpm—— P
o O N e A0 N N e . o
o < g o ity . - - PR -
e o 4 K il .- SE g ’% 4 R UL b o ARy
¥ i o Suuda o 8 on Vi ' 3

Professor Kittipan Rerkasem, MD, PhD, FRCS(T)
Faculty of Medicine and

Research Institute of Health Science

Chiang Mai University




Contributions to Nephrology
Editor: C.Ronco
Vol.184

Patient Safety
in Dialysis Access

Editors

M.K.Widmer
J.Malik

\

7l

w“ ’;‘" ‘I' "

y
.
,--"//.
—~ /“'/'.’/- E \
o\ ~
{ \ "-,“ —
| 3
"\ “\‘ 9 / //
‘!\ | /
an | ( :
/:‘{‘ | ’\,\\\ P
| 1y
|

AL A
]
‘ \" |

KARGER



Patient Safety
in Dialysis Access

Editors
M.K.Widmer
J.Malik

Contents

Foreword
vincent, C. [Oxford)
Preface

Widmer, MK. (Bern); Malik, J. (Pra

Acknowledgements

The Topic
Patient Safety What is it All about?

Schwappach, O. (Bem)

Preventive Treatment Strategles

Patients with Chronic Kidney Disease: Safety Aspects in the
Preoperative Management

Malovrh, M. (Liubliana)

What Every Doctor Should Know about Drug Safety in Patients with
Chronic Kidney Disease

Paparella, M.; Martina, ¥V.: Rizzo, M A alieni, M (Milan)

Patient Safety in Vascular Access Patients on Hemodialysis: Contrast
Agents and Renal Function

Vegrt, 8. (Bern

Contrast Agents and lonization with Respect to Safety for Patients and
Doctors

von Tenga-Kobligk, H. (Bern/He rg/Columbus, Ohio), Kara, L; Klink, T;;
Khanicheh, E; Hever Y, m, LE (Bern

Cardiac Safety in Vascular Access Surgery and Maintenance

Malik, J; Kudlicka, J; Tesar, V; Linhart, A rf)'!' e)

Dialysis Access Creation

Simulation in Vascular Access Surgery
Widmer, MK (Bern): Davigson, | (New Ordeans, La ), Widmer, LW Schmidli, J.
Wyss, TR, {(Bemn)

Team Trammg to Es(abhsh a Safety Culture in Dlalysls Access Surgery

How to Perform Safe Anesthesia in Patients with End-Stage Renal
Disease

Seidl, C;Eperle, B (Bermn}

Careful and Safe Vascular Access Creation

Wyss, TR, Widmer, MK {Bern

Improving Patient Safety in Vascular Access: A Role for
lndnvnduahzanon and Patient Preferences

Roy-Chaudhury, P;Verma, A (Cincinnati, Chio)

Dealing with Complications of Vascular Access

How to Prolong the Patency of Vas<ular Access

Glazer, S. (Orange, Calif): Saint, L. Shenoy, S. (Saint Lous, Mo)

Safety Issues in Surgical and Endovascular Techmques to Rescue
Fallmg or Failed Artenovenous Fnstulas and Anenovenous Grafts

Lazarides, M, Georgiadis, G, Argyrniou, T (Ale polis)

Vascular Access-Induced Hand Ischemia: Risks and Safe Managemenl

Sessa, C; De Lambert, A; Pirvy, A; Palacin, P; Pichot, O. (Grenoble)

Catheters as Dialysis Access

Patient Safety in Pemoneal Dulysls
Slakey, D vidson, . (New Orleans, La)

Safety Aspects in leents on Hemodwlysas with Catheters
Poiskavil, V. Lopot, F. {Pragu
Nosocomial Infed-ons in Dialysls Access

chweiger, A. (Bernj; Treving, S.{St. Louis, Ma.); Marschall, . (Bern/St. Louis, Mo)

Dialysis Access Care

How to Improve Vascular Access Care

van Loon, M. {(Maastricht)

The Patient’s Role in Patient Safety and the Importance of a Dedicated
Vascular Access Team

Shemesh, D, Oisha, O; Goldin, |. Danin, S. (Jerusalem)

Outlook
Patient Safety in Dialysis Access: Education and Research
Tordair, JH M. IMaastncht), Widmer, MK {Bern)

Author Index
Subject Index




P

Widmer ME, Malik J (eds): Patient Safety in Dialysis Access.
Contrib Nephrol. Basel, Karger, 2015, vol 184, pp 123-135
DOl: 10.115%/000365827

Careful and Safe Vascular Access
Creation

Thomas R. Wyss - Matthias K. Widmer

Department of Cardiovascular Surgery, Swiss Cardiovascular Center, Bern University Hospital,
Bern, Switzerland

Abstract

Morbidity and mortality are significant in hemodialysis patients, and every vascular access
(VA) is prone to complications — some more, some less. The risk of complications rises from
arteriovenous fistulae to arteriovenous grafts and peaks in nontunneled central lines.
Strategies to achieve complete evaluation of the patient and pracise planning mark the
start of successful VA creation. Furthermore, preoperative considerations include safety
checklists, team time-out procedures, and antibiotic prophylaxis. Intraoperative technical
features and postoperative aspects of documentation and surveillance schemes complete
careful and safe VA creation. © 2015 5. Karger AG, Basal

Recommendations to Improve Patient Safety

» Clinical evaluation and duplex sonography examination are important in
preoperative decision making.

« Safety checklists and team time-out are standard protocol.

= Fistula first concept should be constantly encouraged.

= Synthetic and biological grafts are important adjuncts to arteriovenous fis-
tulae.

= Artery-side-to-vein-end anastomosis is the preferred type.

= Perform careful and meticulous surgical preparation to avoid tissue and
vessel trauma.

« Patient education is essential for outcome.
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Pregperative considerations
Anesthesiclogical management
Safety checklist

Team time-out

Patient evaluation Antibiotic prophylaxis

Patient history
Clinical examination
Litrasound examinaton

Surgery
Fistula versus graft

As far distally as possible
Delicate handling
Size and angle of anastomosis
Artery-side-to-vein-end anastomosis
Check for thnll

‘ l Perform blood flow measurement

acCess surgeon Careful and

Tirming
612 months » safe vA
before dizlysis creation

Referral to

Postoperative considerations
Arntiplatelet agenits
Patient education




The study to compare between Protocol Driven
Practice and Usual care in the outcome of
arteriovenous access: the interim result

Pattarapong Rattanatadakul, MD
Prof. Kittipan Rerkasem, MD, PhD



Background and literature review

ulsAlnenuus:ing
: “ :
* ROLOGY SOCIETY OF

TONUUNIBURUE
nswondoadosinSovlafiay
W.Fl. 2557
Herodialysis Clinical Practice

Recornrnendation 2014

The Nephrology Society of Thailand. Hemodialysis Clinical Practice
Recommendation 2014

Perform Arteriovenous
access (AVA) before
hemodialysis 3 month
Avolid central venous
catheterization (CVC)
Preserve vein for AVA (no
Intervention at selected
vein)

Preferred AVF than AVG
Good survelllance



AVA Situation in Maharaj Hospital 2014

Success of AVA at 2 months of 114 ESRD patient

Infection 2%

Aneurysm 2%

History of Previous CVC
88%

Retained CVC for HD 10
months before AVF
AVG 60% AVF 40%



Background and literature review

Why the usual care did not follow the Guideline?
« Delayed refer for AVA surgery

* Not to preserved arm vein

 Emergency HD (through catheter)

« Poor Survelllance



Objective

To compare Developed New Protocol

Express protocol in Northern Thailand (EPNT)

Usual standard care in the outcome



Methodology

* Non-randomized Prospective study

* Population : ESRD Patient with AVA at Maharaj
hospital and Chiang Ral Prachanukroh hospital

» Date: September 2016 — September 2019



Methodology

Inclusion criteria

* Age > 18 yrs
« ESRD Patient who come to operated new AVA site

Exclusion criteria

« On Pacemaker or defibrillator
 History of Central vein stenosis and Post-radiation therapy

A. K. Agarwal. Central vein stenosis. Am J Kidney Dis. 2013;61(6):1001-15.



Methodology

[

ERSD Patients

(N=201)

J

[ Advice for AVF (with Pre-op evaluate U/S) ]

4 ) 4
EPNT group
(No history of CVC)
(N=100)
g / -

Non-EPNT group

(N=101)

~

(With history of CVC)

J




Methodology

For EPNT group
1. No previous CVC

2. Perform AVF within 2-4
wk after consulting from

nephrologist
3. Used AVF > AVG

4. If delayed maturation -
> Early investigation

EPNT Group
perform AVA

Surveillance with
indication for early
detected problem

Clinical indication

* Arm swelling

« Difficult cannulation

» Loss of continuous bruit
» Prolonged bleeding

Hemodynamic indication
Dynamic venous pressure > 120
mmHg (BFR 200 ml/min, 3 times)
Recirculation > 10% (by BUN)

AVF access flow rate < 250
mL/min

» AVA was totally thrombosed
and need to undergo new
AVF site

 Patient was dead

» Patient was loss from follow-
up for 3 months

 Patient in EPNT group who
need to have a CVC for
emergency dialysis.

Criteria for Termination
of case

Westmead Hospital Department of Surgery, Westmead Australia, UNIVERSITY OF SYDNEY. AV access in the New Era. Renal conference Sydney

Adventist hospital; 20 Nov2015.

The Nephrology Society of Thailand. Hemodialysis Clinical Practice Recommendation 2014



Methodology

Follow up : AVF Survelllance as protocol for 15 months (Plan 24
months)

Outcome :
1 Primary outcome (every 3 months)
« AVA patency (maturation) and complication
Thrombosis, Stenosis, Sepsis, Central venous stenosis

2 Secondary outcome
« Quality of life : SF36 (every 6 months)

Statistical methods: Chi-Squared test (Fisher exact test)
KM curve, Log rank test



Result and Discussion



Result :General data

Characteristics

Mon-EPNT
(n=101)

Total
(n=201)

Statistics, p - value

Age (years)
< 30
30-39
40-49
50-59
60 — 69
=70

Mean % SD
Median
Min. - Max.

0
3 (3.00)
7 (7.00)

31 (31.00)

32 (32.00)

27 (27.00)

62.81 +11.76
62
31— 86

2 (1.98)

8 (7.92)

9 (8.91)
28 (27.72)
32 (31.68)
22 (21.78)

59.23+12.381
60
27 —85

2 (1.00)
11 (5.47)
16 (7.96)
59 (29.35)
64 (31.84)
49 (24.38)

61.01+£12.40
61
27— 86

y>-test =5.1806, df=5
p =0.394

t-test =2.0646, df= 199
p =0.0403

Gender
WVale
Female

55 (55.00)
45 (45.00)

52 (51.49)
49 (48.51)

107 (53.23)
94 (46.77)

y>-test =0.2494, df=1
p =0.618

Type of health insurance
Universal Health Coverage
Social Security Scheme
Government or State
Enterprise Officer
Self-payment

Other (Monk or Disabled)

9 (9.00)
10 (10.00)

79 (79.00)

2 (2.00)
0

46 (45.54)
10 (9.90)

38 (37.62)

6 (5.94)
1(0.99)

55 (27.36)
20 (9.95)

117 (58.21)

8 (3.98)
1 (0.50)

y>-test =42.2545, df=4
p =0.000




Result : Atherosclerotic risk factor

Total Statistics, p - value
(n=201)

Cardiovascular risk factors

Atherosclerotic risk factors
Hypertension

Dyslipidemia or currently treated
with lipid modifying agent
Diabetic

- Typel

- Type?2

COPD
Smoking
Never
Former
Current (£ 1 cigarette / day)
Current (> 1 cigarette / day)

EPNT
(n =100)

91 (91.00)
62 (62.00)

46 (46.00)
2 (2.00)
44 (44.00)

64 (64.00)
33 (33.00)
2 (2.00)
1(1.00)

Non-EPNT
(n=101)

87 (86.14)

CE fCE AC
ob {.J.J.a‘-'l._:-}

40 (39.60)
2 (1.98)
38 (37.62)

57 (56.44)
40 (39.60)
1(0.99)
3 (2.97)

X*(y)test=1.17, p=0.279
X*(1)-test =0.89,p=0.345

86 (42.79)

4 (1.99)
82 (40.80)

X*(1)-test=0.84, p=0.359

121 (60.20)
73 (36.32)
3(1.49)
4 (1.99)

Exact test: p =0.504

No statistically significant



Result : Atherosclerotic risk factor

Cardiovascular risk factors Non-EPNT Statistics, p - value
(n=101)

. Previous history of cardiovascular
events
Chronic stable angina 1(0.99) Exact test

Myocardial infarction 3(2.97) Exact test
Unstable angina 3(2.97) Exact test
Stroke (ischemic) 1(0.99) Exact test
Transient ischemic attack 0
Peripheral arterial disease 1(0.99) Exact test
If yes,
6.1 intermittent claudication Exact test
6.2 rest pain Exact test
6.3 gangrene
6.4 chronic ulcer Exact test

Chronic heart failure Exact test

History of arrhythmia Exact test

No statistically significant




Kaplan-Meier curves show Maturation rate

Maturation

o
-"\-I
o

-
O
—
o
|-
=
]
)
=
[ -
o
==
=
o
4n)
O
o
|-
o

O
)
o

Log-rank test, p = 0.9933

6 9 12
Follow-up time (Months)

Non - EPNT




Kaplan-Meier curves show incidence of AVA complication

Complication
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Log-rank test, p = 0.3332

6 9 12
Follow-up time (Months)

Non - EPNT




Rate of AVA complication each follow-up time

Complication

* Non EPNT
. group tend
: to be higher
: but not
g significant.

Log-rank test, p = 0.3332

6 9 12
Follow-up time (Months)

Non - EPNT




Rate of Central venous stenosis

Central vein stenosis

h—
w
S

* EPNT 1.23%
Non-EPNT 5.11%
* p=0.1463

Probability of survive
o
M
o
°

Follow-up time (Months)

pt_group = 1-EPNT pt_group = 2-Non - EPNT




Kaplan-Meier curves show incidence of sepsis rate

Infection
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Log-rank test, p = 0.0877

6 9 12
Follow-up time (Months)

Non - EPNT

EPNT 0% and Non-EPNT 12.0%,p = 0.0877



of life

by SF36 at 1 year follow-up

Transformed raw scale
(0-100 scale)

Mon. O

Mon.g

Mon.12

GGraph Trends

EPNT
(N =100)

Non-EPNT
(N =101)

EPNT
(N =91)

Mon-EPNT
(M =196)

EPNT
(M=71)

Non-EPNT
(N =78)

Health transition item [HT)
Mean + 5D
Median
Min. — Max.
p25 —p7s

320102

270x136

+
3

1-5
2-4

244093
3
1-5
2-3

217102

235+107

215+0.737

-
“

1-3
2-3

0032

p=0

4107

Physical Health
Physical functioning (FPF)

Mean + 5D
Median
Min. — Max.
p25 —p75

67.90 + 28 65
75
0-100
5095

B6E.27 +32.57
75
0-100
50- 100

75.66 2730
85
0-100
65-100

8536+ 1812
a0
30 - 100
80 - 100

7507 +2891
85
0-100
55-95

8750 +18.53
a5
0-100
&0 - 100

p=0

.5435

o=0

0248

p=0

0022

Role limitations due to
physical health (RF)
Mean = 5D
Median
Min. — Max.
p25—p75

7154 £29.08
81.25
0-100
50 - 100

6053 £32.48
75
0-100
43.75-100

7191 £29.22
87.5
0-100
50-100

73.89+2219
75
25 =100
53.12-93.75

75.26 £ 28.20
81.25
0-100

62.5-100

7348 +24.03
75
25-100
50 - 100

p=10

3196

p=10

J717

p=0

3346

Body pain (BF)
Mean + 5D
Median
Min. — Max.
p25—p75

99.80x2.00
100
80-100
100 - 100

36.78 1620
100
12 -100
74 -100

9648 +10.29
100
50— 100
100 - 100

9099 + 1558
100
22 -100

9758+ B.70
100
52-100
100 - 100

9267 £13.50
100
30-100
84 - 100

p=0

L0000

p=10

80 - 100

IJ:L—I

0018

General health percep-
tions (GH)
Mean + 5D
Median
Min. — Max.
p25 —p7s

5066+ 2148
50
5-92
40- 65

42.01+1933
40
5-87
30 - 52

5457 +20.52
52
5-100
37-72

46.74 + 19.82
45
5-100
31-57

57.84 + 20.66
62
0-100
45-72

50.04 +16.35
455
15-87
37 -62

p =10

0018

p=0.0033

p=0

0046

kaa 't Iara boe e oHT
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ook e NG O T Dol Feoald (P A

—— Mlean (95% CI)

2-Nan - EPNT




Quality of life by SF36 at 1 year follow-up

Transformed raw scale Mon. 0 Mon.G Mon.12 Graph Trends
(0100 scale) EPHT Mon-EPNT EPHT Mon-EPNT EPMNT Mon-EPNT
(M =100 (M =101} (M =91] (M =96] (M=71) (M =78)
Mental Health R
Vitality (energy /fatizue
(VT) L
Mean +5D SR50+1954 | 53 84+1506 | 5955+2219 | 5521 +2276 | 6620+ 2306 | 63.TRE+ 2720 i T B
Median 50 50 50 50 75 53.12 i
Min. — Max. 1875 - 100 625 — 100 25 —-100 25 —-100 1875 — 100 25100 '
p25—pi5 50-68.75 50-56.25 50—-81.25 375-75 50—-81.25 50—87.50 : e
p=01717 p=01822 p=0.8614
Social functioning (5F) e
Mean =50 90 B2+1866 | FEE6X274]1 | 95.05+1405 | 94271216 | 9419+ 1923 | 95.03 £ 10.34 P ___,-f'T--_-T'—-—
Median 100 75 100 100 100 100 F : }—“"I o
rin. — Max. 0—100 0— 100 25-100 50-—100 0—100 50-100 1 ’
p25 —p75 B75-100 75 -100 100 - 100 100 - 100 100 - 100 100 -100 "
p=0.0000 p=03504 p=0_2058 ) -
Role limitations due to ok mastan (s i armra R [
emotional health (RE) ol
Mean =50 75832761 | FO30X2837 | 75272080 | 7231+2264 | B228+2562 | 7233 +2316 ; e
Median 8333 75 83.33 75 100 7917 E '-_——___.‘\T‘.’H
Min. — Max. 0—100 0— 100 16.67 - 100 1667100 0—100 16.67 - 100 L '
p25 —p75 50 —100 50-9167 50-100 5833 -91&7 B66.67 - 100 50—-91.67 s
p=0.0744 p=01544 p = 0.0010 R
General mental health (MH) o ’
Mean 50 JoEL+1789% | 6936+x1643 | 729721607 | 67.76+x15.15 | 793721396 | 66.41 + 12 64 i __
Median 75 75 75 75 85 70 ; ____+~—-*‘“’
Min. — Max. 20—100 5—100 45 -100 25—95 45-195 45 - 80 i T .
p25 —p75 60 - 85 60 - B0 60 - 90 55 - 80 75 - 90 55 -75 . T
p=0.7960 p=0.0318 p = 0.0000 .

1-EPNT
———— Mean (95% CI)

--------- 2-Non - EPNT



General mental health at 1 year follow-up
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General mental health (MH)

6
FU visit (Months)

1-EPNT
——— Mean (95% ClI)

2-Non - EPNT

EPNT group had significantly
more score general mental
health than non EPNT

Perhaps this is due to

— Pts have never had suffered
from chronic retained dialysis
catheter

— revisiting hospital or longer
hospitalization.



Visit 2 Time 3 Month

EPNT Non EPNT Total
Y 18 44 62 EPNT 3 Month
1dud uazvlenla
18 % 43.6 % 30.8 %
iduauagsli'lévion'la 38 13 51
@'ladsdo) 38% 12.8 % 25.4%
e e BB 44 44 88
dudaldaululd §3lu'lédvlen
44% 43.6% 43.8 %
100 101 201
Total
100 % 100 % 100 %
B &ui uazvianls W Hunusiealsdlivants B Audaldeulils delaildivan

Non EPNT 3

==

Month

B 14U uazvanle B Auaussallsnanls B Ausaldanulils galsilsnan




Visit 3 Time 6 Month

EPNT Non EPNT Total
Y 42 69 111
1@ud uazvonla
42.0 % 68.3 % 55.2 %
Wuduadalaldnenla 35 8 43
@ladsdor) 35.0 % 7.9 % 21.4 %
Y e Y 23 24 47
dugaldanulyld §1l'dwen
23.0 % 23.8% 23.4 %
100 101 201
Total
100 % 100 % 100 %

I ——————————
EPNT 6 Month

B Aud uaznanls B Aunusaslilavanls B Augaldauladls gelsilsnan

Non EPNT 6 Month

B Aud uavanis B Aususisalilsnanls B FAugaltenluls aslsilanan




Visit 5 Time 12 Month

EPNT 12 Month

EPNT Non EPNT Total

Y 54 79 133

1Wud vazvlenla

54.5 % 79.0 % 66.2 %

Wuauadga la'ldwenla 27 5 32
(M lndsdod) 27.3 % 5.0 % 15.9 %

Y o qu MY oy Y 18 16 34

dudalgaulyld 61l 1dnen
18.2 % 16 .0 % 16.9 %
missing 1 1 P
100 101 201
Total

100 % 100 % 100 %

B Auf uazana B Aunussalulinans B Ausialdeulalls delsilenan

Non EPNT 12 Month

AU wazvlanle B Fususssllananle B Ausialianuladls salsilinan



Visit 6 Time 15 Month (19Aa 11 V 7 18 month)

EPNT Non EPNT Total
. 57 79 136
dud uaznenla
59.4 % 79.8 % 67.7 %
duauagalyldvenla 21 6 27
GRICLEGE) 21.9% 6.1 % 13.4 %
o) ot R 18 14 32
Wwudaldanulyld 81lulédven
18.8 % 14.1 % 15.9 %
missing 4 P 6
100 101 201
Total
100 % 100 % 100 %

EPNT 15 Month

18.8 %

@Up wazwanla B Aunusaslilavans B (Ausaldenulals dalsilsinan

Non EPNT 15 Month

Eum uaznanls B Auausisalilinants B Aussldaulals delslanan




40%

35%

30%

PAY

pAS

15%

10%

5%

0%

msdszmudu AVF (duduadgalulavenla)

12.007%

21.90%

15 Month(F/U 18 Mouth)



9%

8%

7%

6%

5%

4%

3%

2%

1%

0%

mstsziivdu AVFE (@ihadesin)

15 Month(F/U 18 Mouth)




40%
35%
30%
25%
20%
15%
10%

5%

0%

9%
8%
7%
6%
5%
4%
3%
2%
1%
0%

21.90%

15 Month(F/U 18 Mouth)

8.08%

15 Month(F/U 18 Mouth)



Summary

 EPNT, which contained the pre emptive approach, showed
+ Less sepsis
Better mental status

- Unnecessary AVA



Summary

* Pre emptive approach
+ Less sepsis

Better mental status

- avoid unnecessary AVA
o ”??



Tangri Score

NEPHROLOGY

Kidney Failure Risk Equation (4 Variable)

Estimate risk of progression to end-stage renal disease in CKD patients using age, sex,
eGFR and proteinuria with KFRE

mL/min/1.73m?

mg/mmol

Patient location?
North America

MNon-North America




Kidney Failure Risk Equation (4 Variable)

Estimate risk of progression to end-stage renal disease in CKD patients using age, sex,
eGFR and proteinuria with KFRE

Sex?
Male

Female

Age?
38.83%

60

o ) . 85.09%
20 mbL/min/1.73m?

Urine Albumin Creatinine Ratio? (Note units carefully)

mg/mmol

Patient location?
North America

Non-North America
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Specific AVA complication

FIGURE 2: SPECIFIC FIRST AVA COMPLICATION
IN EPNT GROUP

FIGURE 3: SPECIFIC FIRST AVA COMPLICATION
IN NON-EPNT GROUP
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Discussion: AVA Survival at 15 month

Survival

[
=
=
=3
w
—
(=
=
=
o)
(48]
O
o
S
(o

0.3332

6 9 12
Follow-up time (Months)

Non - EPNT

In our study the
survival rate is not
significantly (p=0.3332)
EPNT : 79.04%
Non-EPNT : 73.09%



Visit 4 Time 9 Month

EPNT Non EPNT Total
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