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- Eachyear, persons on hemodialysis are hospitalized

L .. two times on average, with 1 in 10 hospitalizations
— - caused by vascular access infection.
N i R 1.5 million : , ER—— — —

: persons
O i are treated with S R
_— hemodialysis : .
worldwide

United States Renal Data System: Annual Data Report,
2011. Available at: http://www.usrds.org/adr.aspx.
Accessed April 20, 2012







International Differences in Arteriovenous
Accesses for Hemodialysis

% of AVFs in lower arm Time to first successful AVF use

2012-2015

2009-2015

16 ays ©

Researchers examined
differences in the use EUR/ANZ
of arteriovenous fistula 46 days @ @ @ @ G
(AVF) in Japan,
Europe/Australia/New
Zealand (EUR/ANZ), and i @@@@@@@®(

the US. Japan EUR/ANZ

Pisoni RL, Zepel L, Fluck R, Lok CE, Kawanishi H, SUleymanlar G, Wasse H, Tentori F, Zee J, Li Y, Schaubel D, Burke S,

Robinson B. International differences in the location and use of arteriovenous accesses created for hemodialysis:
Results from the Dialysis Outcomes and Practice Patterns Study (DOPPS). Am | Kidney Dis. In Press 2017,
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AVF — The first choice for hemodialysis



o randomized trials to
evaluate the benefits and
harms of HD access
strategies or the clinical
practices and policies
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Associations between Hemodialysis Access Type

25 and Clinical Outcomes: A Systematic Review
i Pietro Ravani,*™* Suetonia C. Palmer,® Matthew J. Oliver,' Robert R. Quinn,*™
- Jennifer M. MacRae,* Davina J. Tai,*7 Neesh |. Pannu,** Chandra Thomas,*
- Brenda R. Hemmelgarn,*ﬂ Jonathan C. Craig,ﬁuﬂ Braden Manns,*™* Marcello Tonelli,**
Giovanni F.M. Strippoli, 73T and Matthew T. James*'*
| 7 | JASN oy
J Am Soc Nephrol 24: 465-473, 2013. doi: 10.1681/ASN.2012070643 “_#__! -— f:
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. Table 2. Incidence of catheter-related bacteremia (CRB) in hemodialysis patients

|
Incidence of CRB % CRB due to
i 1 Source [reference| Country Year N per 1000 catheter-days gram-positive cocel
| | Moss et al. [28] USA 1990 131 0.7 NIA
Marr et al. [29] USA 1997 102 i 63%
—_— Kairaitis and Gottlieb [21] Australia 1999 105 6.5 100%
Beathard [30] USA 1999 387 34 B4.5%"
Saad [31] USA 1999 101 55 67.4%"
Cuevas et al (abstract)’ Spain 1999 189 1.54 84%
Cuevas et al (abstract) Spain 1999 45 1 8%

N denotes number of paticnts with hemodialysis catheters; N'A denotes data not available.
*A study on temporary dialysis catheters

Elncludes 9.8% of cultures due to mixed gram-positive and gram-negative infections
“Includes 12.8% cultures with mixed gram-positive and gram-negative infections

Kidney fnternational, Vol o0 (20070 ), pp. 113

PERSPECTIVES TN RENAL MEDICINE

Infectious comphcations of the hemodialysis access

GrorGE WL, Wassar and Jusaw CarLos AvYUs

Bavior Colfege of Medicine, Howusron, Texas, USA
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Powe NR, Jaax B, Fukrn SL, ef al: Septicemia in dialysis patients: \_ Huna KY, Tsar TJ, Yew CJ, Yen TS: Infection associated with \\ Moss AH, Vasiakis C, Houwey JL, ef a: Use of a sicone dual- N
Incidence, risk factors, and prognosis. Kidney Int 55:1081-1000, sdouble lumen catheterization for temporary haemodialysis: Expe- lumen catheter with a Dacron cuff as a long-term vaseular access 35
1999 7 rience of 168 cases. Nephrol Dial Transplant 10:247-251, 1995 // for hemodialysis patients. Am J Kidney Dis 16:211-215, 1990 y
;__ﬁ-*___________________.____i/_ __________________________ _1_/ _________________________ //
R -
B B V,,,,_,,;_:_; —— - —I_- : I . g ——
a large seven-year longitudinal study of 4003 incident 21.4% of cases. The cumulative probability of patients Ea’j“i‘ feg”;“ d‘;“'“”d lower i“ffc“‘m rales Wl“];
L . : — P . ~— tunneled cuffed catheters as opposed to nontunnele
ESRD patients in the case-mix study of the USRDS, Powe remaining free from CRB was 75% by the end of four ppose :
) : ecks and less than 50% h d of th d double lumen catheters [27, 28]; however, this has not
et al found temporary vascular acoess as an independent - WeeKS anc 1ess than JU7 near {he end of e SeCONd . yo0q subjected to confirmation by large randomized tri- =
isk factor for septicemia [T], Hung et alstudied 168 tem- month [26]. A similar increase in the risk of developing 415, 1n 1988, Schwab et al observed one CRB among 80




Arece ﬂtdpmspective stﬁdy invﬁlving 234 HD catheters

TR | (45 of which were tunneled), presented by investigators
— T from Spain (abstract; Cuevas et al, J Am Soc Nephrol
- R == === 10:204, 1999), found CRB to occur at similar rates among

I == =— tunneled and nontunneled catheters (1 per 1000 catheter-
B i M-~ days with tunneled catheters vs. 1.54 per 1000 catheter-
— =—— ==~ days with nontunneled catheters, P = (.98). However,
= - =~ the average time from catheter placement to infection

~ was longer with tunneled catheters (66.2 = 84.5 days vs.
20.6 = 29.4 days).
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A Patient’s Story
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— e e 8
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~*22-year old hemodialysis patient 4 i
*Central venous access port became infected
*Healthcare workers tried to eliminate my infection for several weeks using

antibiotics

'U_Itimately my central venous access port had to be removed to clear the

—— - - - S ————

infection o

Photo provided by Brian Hess, used with permission



Why are Dialysis Patients at Risk for

Infection?
~* Patients who undergo hemodialysis have a
__higher risk of infection, due to the following
W fagtorss T N
N Frequent use of catheters orinsertion of needles———
| to access the bloodstream S
_ —\Weakened immune systems L

L 7 FCRUETE OSRItEl SIS ENe SURESr

——



Infections in Dialysis Patients

" Bloodstream infections are a dangerous complication of dialysis

e 1in 4 patients who get a
—  bloodstream infection caused by
——— S, aureus {staph) bacteria can face \
. comblications suel as s e e

__— Endocarditis (infected heartvalve) e

—— Osteomyelitis (infected bone) RS SEpe—— e S

e+ Total costs for each infection can be more than $20,000

———+  Bloodstream infections-can cause-sepsis (a potentially deadly condition)

———Up to 1in5patients with-an-infection die within 12 weeks -

S - - - ———————— —



National Burden of Dialysis Infections
A Cause for Concern

In the US, there are about
370,000 people relying on hemodialysis

About 75,000 people receive hemodialysis
throdghacentrsl——o
line

About 37,000 bloodstream
infections happen each year to
kidney dialysis patients with central
lines.

Centrallines-have a-higherrisk of infection-
than a fistula or graft

CDC estimates 37,000 central line-associated

—bloodstream-infections may have occurredin————————

U.S. hemodialysis patients in-2008 - S———




How Do Infections Happen?

Contact

Droplet

=

— Airborne
SOURCE

_\

Three eIements must be present for an mfectlon to occur

i b ——— — SN — e ——————te e ——————

—_1.Asource of germs (like bacteria orviruses) SR

—2.A susceptible host, meanlng a person Who is at rlsk of gettlng an mfectlon
from the germs g

3. A way for the germs to move from the source to the host

- —— — S s

— | There are three ways in which germs move from the source to the host: Contact, Droplet,and
Airborne Transmission

B



Your Role in

W | o Contact Transm'.ssion ® |
| sowree NPE_mem HOST
DIALYSIS - DIALYSIS ,_ S

~ PATIENT  HealthcareWorkerHands  PATIENT
e s P T
* During dialysis, infections can be spread by Contact _
8 lransmission

—* Most commonly by healthcare worker handst



Basic Steps in Catheter Care

4

- Catheter Connection Procedure:

—

___1.Perform hand hygiene
———2.Put on a new, clean pair of gloves

- 3.Wear proper face protection

__4.Apply antiseptic to catheter hub and allow it to dry

———5.Connect the catheter to blood lines usmg asept|c techmque
O Unclamp the catheter | |

/. Remove gloves and perform hand hyglene s W

————

e ———— e et e ——e e et —— o S~



Basic Steps in Catheter Care

4

~ ~Catheter Disconnection Procedure:
~ 1.Perform hand hygiene
_ -‘iZ.Put on a new, clean pair of gloves
— 3 Wearproperface proteetiohR———————————
4 .Disconnect the catheter from blood lines using aseptic technique
~_ S.Apply antiseptic to catheter hub and allow it todry
____6.Replace caps using aseptic technique
——7-Make surethe catheterremains clamped————————

— 8.Remove gloves and perform hand hygiene




Catheter Exit Site Care

- 1. Perform hand hygiene
2. Puton anew, clean pair of gloves -
I 8 Wear a face mask if requwed
:{_ Apply antiseptic to catheter exit site and
. Vgllow ittodry -
5. Apply antimicrobial ointment
—SR6_ Apoly clean.dressing te-exitsite
=== /—Remeveglovesand-perfermhandt——————————

h\IGIDI’\IQ

b\-




i i Infection in HD patient with tunneled central venous catheter

= )

| Tunmnel infectiosn I

v

| Exil gite indeclion 1

v

| Bacteramic inteclion |

—_— |
w w
—
-Aemave cathater Local antisepdic ] N antiiatics for 3-4 weaks |
-Artiblotics for 2-3 wesks mgasuras o axit sike
s -RAoplace cathatar at new
by Sile
Cathaber management
T ves | “Immesdiate catheter removal
-Delayed catheler
Yas _ Sevsre clinical  ——— raplacement at naw
— oo Je—"""— it ot e plceren
—_— - Mo Mo
L v
Cathabar managermant
X | IV antitvntics | Evidence of et site ¥es |-Dplion 1=;E‘""W¢ I"E:':hm”i e
indeinn — 3 rEplace st new venolomy
“Crption 2 Remowa cathetar;
. e exchangs at sama wenotaomy sike
Indecion ressohsed b willh & new bunnel
Ma Mo
— Catheler managamean Cathatar managamsent

-Oiptian 1: Remowva catheter;
replace at new vencicmy sie

-Diplian 2: Rermowve calbeler;
exchange at same wanolomy sila
bt with 2 new tunnel

=Digfion 1: Remowe catheter;
replace al new venolomy sile

-Diption - Remowve cathetar,;
axchangs at sama wenotamy sita
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INFECTIONS OF THE ARTERIOVENOUS ACCESS
Arteriovenous fistula versus graft

grafts [6, 9, 14, 19, 47]. Postoperative wound infection
as well as poor aseptic technique at dialysis may cause
infection of the fistula. In most instances, such infections
are successfully managed by systemic antibiotics and con-
servative surgery, but can lead to loss of the fistula [47].

Fona IW, CareLian JM, SimsuL ?-«*I,' AnceL J: Infection of arterio-

venous fistulas created for chronic haemodialysis. Scand J Infect
Dis 25:215-220, 1993

A considerable risk of PTFE graft infection is posed by _

the need for repetitive cannulation of the graft for ClIEll"lFth
purposes [50]. Difficulty in cannulation of the PTFE graft,
perigraft hematoma formation. prolonged postdialysis
bleeding from the graft, and a break in the sterile tech-
nigue further increase the likelihood of PTFE graft infec-

INFECTIOUS
DISEASES

Bowomo RA, Rice D, Waares C, et al: Risk factors associated with

tion at needle pllﬂCtLl re sites. Bonomo et al found S-llfgi":ﬂl ~——permanent access-site infections in chronic hemodialysis patients. ™

mampulatmn to be a nsk fact-:rr f-:rr graﬂ lnfectlrcm [19]

Infect Contral Hmp Epidemiol 18:757-761, 1997

— e



) e e n
Histological presentation of dialysis vascular access dysfunctio

® Aggressive neointimal hyperplasia

{ ® smooth muscle cells, myofibroblasts and
fibroblasts

® \Migrated in from the media and perhaps
the adventitia

® Response to hemodynamic stress and
surgical injury

® |ikely exaggerated by the inflammation,

oxidative stress and endothelial
dysfunction that characterizes uremia

® Combination of neointimal hyperplasia
with inward/negative remodeling or a lack
of positive/outward remodeling




INFECTIONS OF THE ARTERIOVENOUS ACCESS
= Arteriovenous fistula versus graft

The risk of PTFE infection starts at the time of surgical
Y  placement. Zibari et al reported an initial 30-day graft
infection rate of 6% in 208 patients undergoing PTFE
placement [49]. The femoral location (thigh graft) of PTFE

26

Zisari GB, Gaparian MR, Lanoreneau M, er al: Preoperative
vancomycin prophylaxis decreases incidence of postoperative he-
modialysis vascular access infections. Am J Kidney Dis 30343348,
1997

Infection of PTFE graft material may also develop as-
- aresult of a transient bacteremia caused by an infection
at a distant site [19]. Central venous catheters are notori-

Bomomo RA, Rice D, WaavLen C, ef al: Risk factors associated with

permanent access-site infections in chronic hemodialysis patients.
Infect Comtrol Hosp Epidemiol 18:757-761, 1997
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Infection in HD patient with arterovenous graft

—

—

L
Bacieremia with Local signs of r
lncal signa of AV AN gral infection |
graft infection I without bacteramia 'I
Sewvera

Yag clinical symploms = No

v v

v b

Bacteramia wihout ] Infgction winglaled

1Y antibdotics for 3-4 weaks IV andibiotics for 3-4 weaks
~Todal or parlial wrgic.al -Local conSerdalivg meas unas
encigion ol AV access 10 Imvokeed AV BCocass Eite

es
[(Ovmerve | niton resonved
l Mo

-Local conservalive surgery
{excizion of invwolved sagment
of &\ graft)

=Contire specific antibiolics

~Tolal surgical excision
of A graft

«Specific antibiotics for
3 waieks

gigng af AW graf 10 AW acoess
Infectian |
-1V amlibiobics | Tread accordinghy |
for 3-1 weska

s
Infaction resphved ———3=
lm
Yas
Cause of bactaremia ——— 3= | Traat accondmngly |
found

¢m

| -Parfarm indium scan |

| =Continue antibaotics

Mo
Indium scan shows o | -Conlinue antibiolics

upiake in A% gratt -SGeanch for olher source
Was o )

-Burgical excision ol AV graf
-Specific antiblotics for 3 weeks

27
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INFECTIONS OF OLD CLOTTED
ARTERIOVENOUS GRAFTS

Table 3. Risk factors for arteriovenous graft infection

Diabetes mellitus

Immuno-incompetency

Fenal transplantation

Indwelling central venous catheter

History of bacteremia

Previous major infection in any organ system
Previous arteriovenous graft-related infection
Previous arteriovenous graft-related surgery
Fever of unknown origin

28




Basic Steps in Fistula/Graft Care

- Cannulation Procedure:
1.Wash the site
| _
___2.Perform hand hygiene
—_3.Put onanew, clean pair of gloves
——4 Wear proper-faceprotection——

—5. Apply skin-antisepticand-allowitto—
“_d_;:y, L e s i T e

—b6.Insert needle using aseptic technique

—7.Remove gloves and perform hand ~ Aseptic technique means taking great care to
——l"rygfe ne —  not contaminate—thefistula—or—graft—site——————

before or during the cannulation or
~ decannulation procedure i i




Basic Steps in Fistula/Graft Care

~

- "Decannulation Procedure:

—

___1.Perform hand hygiene
———2.Put on a new, clean pair of gloves
3. Wear properface protectlon i AN

e ———— - - e ——— e ——

__4.Remove needles using aseptic technlque .
——5.Apply clean gauze/bandage to site
O Compress the site with clean gloves

/. Remove gloves and perform hand hyglene .

————



31

B Complications of bacteremia
— - Infectious complications of bacteremia are a frequent
o | occurrence in HD patients. Death, recurrence of bacter-
= -emia, endocarditis, epidural abscess, purulent pericardi-

tis, septic arthritis, septic pulmonary emboli, liver ab-
~scess, and endophthalmia have all been reported as
- complications of bacteremia [8, 14-16]. By far, the lead-
ing bacterial isolate in HD patients with metastatic com-
plications is S. aureus 8, 14-16). Infectious endocarditis

" Pracock SJ. Cugmis N, Berenpr AR, et al: Outcome i&linw[ng

haemodialysis catheter-related Staphylococcus aureus bacterae-
mia. J Hosp Infect 41:223-228, 1999




Infective Endocarditis in Patients with ESKD

“’i’.“‘" Dlalysis and 267 first-time  Adjusted HR RISK FACTORS
ransplantation vs PD
(1996-2012) e e ( : s Central venous catheter
‘. e « First 6 months of RRT
L E XK ] ) 1.092/100000m=p 5 46 e Aorc valve disease
Hemodialysis patent years e Previous endocarditis
m R i Uncuffed CVC =+ 14.10 \_ I,
Cuffed CVC=+ 1003
N=10,612 @ =0 i,
) 212/100.000 ssd Reference MORTALITY
- 63 years old Peritoneal patient years from endocarditis
* 36% female calysss
. 25% DM N= 3,056 22% in-house
s 7% with
valvular heart — 85/100.000 - 0.41 51% at 1-yeoar )
disease patvent years -
, Preemptive CONCLUSIONS Incidence rate of infective endocarditis was highest in HD,
lodnoz:gpl-\l partcularty with CVCs. The first 6 months in renal replacement therapy. 20rtic
vaive disease and previous endocardtis were independent nask faciors.
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= . .
Epidural
b s Fat in the venous plexus

‘ epidural space
el | - 1 \

Dura mater

e st

. . . Abscess in epidural space
Posterior spinal arteries













.9 Vancomycin-resistant enterococci

3. Multidrug-resistant gram-negative bacteria
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t of MDRO infections

Impac
DRO infections

. - 700,000 deaths annually due to M

1 deaths, outpacing cancer,

» by 2050, estimated 10 millio
d automobile accidents

diabetes, diarrheal disease an

. overuse of antimicrobials main risk factor for acquisition and

spread of MDRO



» MRSA
o 6-28% colonized

. Colonization IS a
« Risk of invasive MRSA infection

population

 \VRE
» 0-18% colonized



Infections are the maj

fection are increasing

sation due to In
5009 than in 1993

Mortality rates due to infections caused by antimicr
are 2-5 fold higher then infections caused by SUSCEP

Rates of hospital

. 43% higher In
obial-resistant bacteria

tible bacteria

Antimicrobial resistance rates are among the highest in patients requiring

maintenance hemodialysis
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*_Use personal protective equipment (PPE)

Standard Precautions
for all Healthcare Workers

Perform hand hygiene

Follow safe injection practices .~



Instructions for use

EDIT IN GOOGLE SLIDES EDIT IN POWERPOINT®
Click on the button under the Click on the button under the
presentation preview that says "Use presentation preview that says

as Google Slides Theme". "Download as PowerPoint

on your Google Drive and will be able _that you can edit in PowerPoint.
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You will get a copy of this document  template". You will get a_.pptxfile .

to edit, add or delete slides. ______Remember to download and.install
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This is a slide title

e Here you have a list of items

e And some text

e But remember not to overload your slides with content

Your audience will listen to you or read the content, but won’t
oloW efoalnlets - R e e e e




_ Let’s start with the first set of slides

1.Transition headline




“Quotations are commonly
printed as a means of

inspiration and to invoke

philosophical thoughts

from the reader”




Big concept

Bring the attention of your audience over

__a key concept using icons or illustrations




You can also split your content

White Black

Is the color of milk and fresh Is the color of coal, ebony, and
snow, the color produced by of outer space. It is the darkest
the combination of allthe  color, the resultofthe

colors of the visible spectrum. _absence of or complete
SRS | o LYo dou d TaTalran & [ oA P SRR




In two or three columns

Yellow Blue _ Red

Is the color of gold, Is the colour of the Is the color of

butter and ripe clear sky and the blood, and because
lemons.Inthe ~~ deepsea.ltis  ofthisithas
spectrum of visible _located between  _ historically been
light, yellowis  violet and green on_associated with
found between the optical : sacrifice, danger

green and orange.  spectrum. —and courage. — -

S—



worth a
thousand
words

A complex idea can be

it possible to absorb large
amounts of data quickly.













Lorem ipsum
congue
iy - tempus

Use diagrams to explain your ideas




And tables to compare data

A B C

—Yellow ——10— —— 20—~ 7- —

Blue——30 35—

Orange+——5- 24— 16







“Whoa! That’s a big number, aren’t you proud?_

89,526,12




89,526,1245

That’s a lot of money

100% PR

.~ Total success!

185,244 users "

And 3 Iot of users




Our process is easy

S—

i“\\ Lorem 1 /\) Lorem 2 = Lorem 3

S | orem.ipnsume i 2] orom insim . ot ol o re RSN
—__dolorsitamet,  dolorsit amet, dolor sitamet,
______consectetur__consectetur-__________consectetur
—__adipiscing elit. adipiscing elit. adipiscing elit.

—_ Duissitametodio - Duis sitamet odio - Duis sit amet-odio -

———

velprus — velpurus ——— velpurus
bibendum luctus.——— bibendum-luctus.———bibendum luctus.—



Let’s review some concepts

Yellow Blue . Red

Is the color of the Is the colour of the Is the color of

sun, gold, butter clear sky and the blood, and

and ripelemons. ~ deepsea. . associatedwith

~dangerand

Yellow ~~~ Blue ~~~~~ Bedrage.
Is the color of the Is the colour of the Is the color of

sun, gold, butter ~ clearskyandthe  blood,and
‘andripelemons.  deepsea. ~ associated with
NI e danger g
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16,7%

64

—eomn,

You can insert graphs from Google Sheets



http://www.google.com/sheets/about/
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“Any questions?

_You can find me at @username S

user@mail.me
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| e Presentation template by SlidesCarnival
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Presentation design

This presentation uses the following typographies:
e Titles: Amatic SC
e Body copy: Caveat

You can download the fonts on these pages: Lol

https://www.fontsquirrel.com/fonts/amatic
hitps: /ey fontsquirrel com/fonts/cane At e

' You don’t need to keep this slide in your presentation. It’s only here to serve you as a design guide if

you need to create new slides or download the fonts to edit the presentation in PowerPoint®


https://www.fontsquirrel.com/fonts/amatic
https://www.fontsquirrel.com/fonts/caveat

SlidesCarnival icons are editable
shapes.

{:(
\ This means that you can:
20

Resize them without losing

E:{ qﬁ C/f @} . ?IE:Ir:tgyefillcoIorandopacity.

Change line color, width and

® e | 2

:;HT@%B%

Teaentl ™ 5 L
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Now you can use any emoji as an icon!
And of course it resizes without losing quality and you can change the color.

How? Follow Google instructions
https://twitter.com/googledocs/status/730087240156643328
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