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What to know ?

- Timing to start hemodialysis

- GFR decline rate
- Duration of vascular access maturation

- Complications of vascular access
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GFR Measurement
- CKD-EPI formula

Seé‘;'m eGFR (ml/min/1.73m?)
<0.7 |144 x (S_/0.7)0329 x (0.993)Ave
Female
> 0.7 |144 x (S,,/0.7)1200 x (0.993)Age
<0.9 |141 x (S, /0.9)0411 x (0.993)Ace
Male

> 0.9

141 x (S, /0.9)1209 x (0.993)Age




STAGES OF CHRONIC KIDNEY DISEAESE

Persistent Albuminuria Categories
Description and Range

Prognosis Risk i 25 5

Yellow - Moderate Normal to Moderately Severely

mildl - :
. y increased increased
increased

ACR of

30-300 mg/g ACR >300 mg/g

ACR <30 mg/g

Normal or high

Mildly descreased

Mildly to moderately
decreased

Moderately to
severely decreased

Description and Range

Severely decreased

GFR Categories (mL/min/1.73 m?)

Kidney failure




PREVALENCE OF CKD

Description GFER Thal Seek project (2550)
At increased risk | 290
Kidney damage | 290
with normal
GFR
Kidney damage | 60-89
with mild 4 GFR
Moderate ¢ GFR | 30-59
Severe V GFR  |15-29|  / co0 pon _ rpai)
Kidney failure <15

(120,000 - ChiangMai)
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7,547
3,593
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stage 5
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AN

AaNus uTatunIstiiusnistndedninaunule (Renal
Replacement Therapy, RRT) aada.1fiea9lnd (ua. 2560)

Htlael ESRD 78 RRT (372) Htlae Andanly
. . . ESRD 19D
WATANIINTN TN TTRU 293 P N
VIUN R 13019
AND1ITUR LALLANTU
(+ QOutsource) (78] (%)
HD 513 831
CAPD 721 556 1,277
KT
79U 1,234 1,387 2,621 6,008 43.6 %
(47 %) (53 %)
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STAGES OF CKD

Description GFR Action

At increased risk | =90 |Screening,  CKD risk

Kidney damage | 290 |Dx & Rx,
with normal Rx of comorbid condition,

GFR Slowing progression,
CVD risk reduction

Kidney damage | 60-89 | Estimating progression
with mild { GFR

Moderate I GFR | 30-59 | Assess & Rx complication

Severe ¢ GFR | 15-29 | Praparation for RRT

Kidney failure < 15 |Renal replacement
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Auuini 1.2 dthelsaladosimsldsusuuai insuusi o
nstdavaunuls Wosudhglsalaisosaszus 4 (eGFR < 30
ml/min/1.73m?) (++/I)

Aunsiing 1.3 AmsnansaBuAsUNTaneaunLtle 1o
1. hwfisssiu eGFR < 6 ml/min/1.73m?2 waz ldwumaivin [ e
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aurnulsn lausrszsmalng - daunsinardjud nswanidaadasniadlaifiuy w.a. 2557
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Renal Replacement Therapy
(RRT)

1. Hemodialysis (HD) :
- Intermittent

- Continuous (CRRT, Continuous
Renal Replacement Therapy) — CVVH(F),
CAVH(F), CVVHD, CVVHDF, etc.

2. Peritoneal Dialysis (PD) :

- Intermittent

- Continuous — CAPD (Continuous
Ambulatory PD), Automated PD, etc.

3. Kidney Transplantation (KT)




Hemodialysis




Continuous Ambulatory
Peritoneal Dialysis (CAPD)

——

Dialysate fluid
|
3
|

E Waste fluid

Continuous Ambulatory Peritoneal Dialysis




Kidney Transplantation (KT)

- Living-related KT
- Cadaveric KT
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“PD First”
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» Type
Temporary

Double lumen catheter
— Site : Internal jugular v., Femoral v.
— Duration : 1 - 2 wk (6 months!)

Permanent

Tunneled cuffed catheter
—1.e. Perm-cath

— Site : Internal jugular v. (Upper chest),
Femoral v.

— Duration : 1-year survival ~ 40%




Latex Free X

The catheter .
is placedina = —

vein in your
neck or chest.

Double lumen catheter




Perm-cath




* Type
Permanent (cont.)

AVF (Arterio-Venous Fistula)
— 1-3 month (or longer) for maturation
— Site : Forearm, Arm

— Duration : 3-year survival ~ 70%
— Thrill 2 OK, Pulse - Stenosis

AV Graft

— 2-4 weeks for maturation

— Site : Forearm, Arm, Thigh

— Duration : 3-year survival ~ 30%
— Thrill =2 OK, Pulse - Stenosis




Site for
antecubital
Site for low fossa fistula

forearm fistula g g artery

Cephalic vein

ArterioVenous Fistula (AVF)

Y

BN
6&" Brachial artery
Basilic vein

Uinar artery

—
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o

* Upper-arm [N

End of arter;r to Side-to-side
side of vein

e

Forearm ? ‘ 3 5 Side of artery to End-to-end
P end of vein

AV Fistula (AVF)



Venous
needle

Graft
connection

\
\

Arterial
needle

AV Graft (AVG)
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DI

- Blood flow g« - Saldlemeln 2-4 dai - Eulglaviud
- Survival wiu: 3- (51 AVF)

year survival ~ 70

%

- Infection stae

- Stenosis (#aani

AVG)
- Galdlgachetan 612 - flamat Infection l¢ - flama Infection ¢
fuonyt annn AVF ann (non-cuffed >
- Primary failure - Survival dunt cuffed)
20-60%0 (3nnni1 AVG) AVF: 3-year - QUAINENEN
survival ~ 30 % - Survival &u: 13
- gl slani (> 6 vhaw))

- filamatia central
vein stenosis



Central veln stenosis




Central veln stenosis

1

Venous collaterals ’f

Tunneled
dialysis catheter




H" AVF maturation

Role of (6)

Wait 6 weeks minimum for maturation to

cannulate

AVF under skin by 6 mm or less

Diameter of AVF 6 mm or more

Blood flow 600 ml/min or more




e How to Care

Double lumen catheter, Perm-cath
Infection : Bathing, Itching
Avoid using as IV line
Draw Heparin before use & Fill it after

AVF, AV Graft
Avoid pressure apply : BP cuff, Lying
Avoid needle puncture
Exercise




Complications of AVA
“* Primary failure
= AVF (20-60%) > AVG (13%)

= T Risk - old age
- DM, PVD, CVD
- obesity
- female
- forearm > arm
- small cephalic vein (diameter < 2 mm.)
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Complications of AVA

«» Stenosis, Thrombosis

*» Pseudoaneurysm (hematoma on top of damaged AVA),
True Aneurysm

¢ Infection
= AVG (5-20%) > AVF
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Complications of AVA

*» Ischemia, edema of graft extremity
= Steal effect — T blood flow to AVA — { distal blood
flow

s Congestive heart failure (high output)
= AVA - J peripheral vascular resistance — T cardiac
output — pulmonary HT — cardiac hypertrophy —
diastolic dysfunction
= T Risk - AVA flow > 2,000 ml/min.
- AVA flow : cardiac output > 0.3
- Femoral > Arm > Forearm
- Underlying heart disease
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What to know ?

¢ Timing to start hemodialysis
GFR ~ 6 ml/min/1.73m?

** GFR decline rate
Goal: 4 <4 ml/min/1.73m?2/year
(< 0.3 ml/min/1.73m?/month)

s Duration of vascular access maturation
6 - 12 wk £ primary failure?

*» Complications of vascular access
- Ischemia, edema of graft extremity
- Congestive heart failure (high output)
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Auusini 2.1 fiheiidensunswonidonsiuiasodlaiion Aslasy
Msinsuuavinrasndanwiiansdvsuniswenidon axanin ogna
oy 3 1o sy arteriovenous fistula (AVF) uwaz 4-6 e
A sy arteriovenous graft (AVG) sntu graft uaile onisuld e
nuiinasnsia (++/111)

aurnulsn lausrszsmalng - daunsinardjud nswanidaadasniadlaifiuy w.a. 2557
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ANsIeSuNaanldantialal Tunswantdon taznsiinfinnu

Aausing 2.2 msuantiassnmainmnuduladie 1lazidon [Wansiin
aAau1 wisldanuanu Miviassidoausnawudiddrivua Rawsuvin
wasnldonvinnsdmsumananiden Tusthulsalaidosssausiseasi
4 Fuluiiidansunmsnanidoasumsodaion (+1V)

A 2.3 msRansavinnasadaniiannsd sy Aswan
FonlWinunzansudnwazvoeithe Taadonlel AVF fow W
dsuLisn anushy AVG wazdanlgnnsldanuaiuasnidonszyzyn
(permanent catheter) [Wuasiunag (++/11)

guaulan lounsi/szinelng - VoUW ITUUA mIWanidaaaagiaiad Loy w.e. 2557
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ANsIeSuNaanldantialal Tunswantdon taznsiinfinnu

AU 2.4 naunsrndavinvasaidenwiinnnsdmsunisen
\Fon nialdanuanunasaidon HluuazaNfnsoun laswousu
mslesudanansnuisawe wazasunulianuduson Wuansdnual
9nws (++/1V)

AUz 2.5 asuusih WRthed ldsuniswsonvin AVF usws o
LazipuENANNEND ViaAoukamdINsVNKER (+/11)

AU 2.6 Wihei AVF ldanysainsauldnmsluinan 6 &enw
nASETR AslEsuNITATIATA R LazLA [ (+/1V)
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ANsIeSuNaanldantialal Tunswantdon taznsiinfinnu

A 2.7 Tunselil [gansaiunasnidon msidenld internal
jugular vein Wusnunitausn wazusainaoaiunaonidonnowsule
NuunnAss (+1V)

AUz 2.8 msaamunsanuazanysalves AVF uis AVG
otaloufouazasa (+I1)
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How to improve AVA quality

1. dsihy CKD stage 4 snmdsnin AVA fausinsn dasunmedag
vinAsesIam vein g ionsin nionuansnun vein 13
AT FW6R

nanLasansume catheter Asuuazszning HD
Juhumslasunsvin AVA melu 2 &envindsunusnen
“Fistula First”

nadrin AVA uan 2 iiiou a1 delay maturation ms3udansn
dasunng

fims monitor AVA sz ndlgauidludsedn driideymn mssu
Uanedagunng
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