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Foreword

While working or staying in nephrology service ynitneis liable toexposureto
various pathogens. Effective infection contsifategies ardgherefore essentiao
provide asafe environmerfor both patients and staff. Although the basic premides
the Infection Control Guidelines for Renal Services set out in thQuality Initiative
Recommendation ithe Provision of Renal Serviaeby the Hong KongCollege of
Physcians and theCentral Renal Committed;lospital Authority in 202 remain
appropriate in general termspbicameclear that this guideline should be reviewed in
light of increasedexperience and evidence over the stadesandrecast in a style
thatis fitting tomodern renal services

This guidelineis produced by avorking group established by the Infection Control
Branch, Centre for Health Protection atite Central Real Committee, Hospital
Authority and is intended to provide practical infectaamtrol information in botlthe
clinical and home dialysisettings It outlines newer evidence and approachas
deliveringinfection controlpractices and highlights the principles set out in various
local and internationaddvisory and guidance docunt&m total of eleven sections
are contained in the guidelinecovering issues that includeathogens commonly
encountered in the nephrology services, immunization, quality managasheet| as
practicalcontrol measures ithe clinical, home and occupatial settings Healthcare
workers innephrology serviceunits should have a thorough understandofgthe
guideline and be able toprovide appropriate trainingor other relevant staff, if
indicated.

This guideline, however, is not meant to be exhausiiveview of continuously
emerging biological hazards and control measures. Updated information can be
obtained from the Infection Control Branc@entre for Health Protection of the
Department of Health artie Central Renal Committe&lospital Authority.

We thank the members of the working group vitawe contributedo much of their
knowledge, expertise and time to produce thigleline
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1

Viral Hazards

In renal dialysis units, virusesre aninfectious hazard and may be transmitted
by blood transfusin, parenteral infusion cacquiedduring dialysis procedures
mainly as a result ofapses in infection control practice$).( Documented
reports of outbreaks in renal dialysis units includgdtitis B virus (HBV)
(2-15), hepatitis C virus (HCV) (149), and humanimmunodeficiencyirus
(HIV) (20-21). Local data on seroprevalence in 2@@dicated tha®.68%and
3.28% of patients in our renal units hatBY and HCV respectively (22).
Nosocomial transmission or outbredikave been wommon in our renal uts,
but in order to reduce the risk of infection, adheremceinfection control
precautionshould be carefully addressed

1.1 Potential risks for transmitting Blood Borne Viruses (BBV)
in dialysis units

The most common causksown to be responsible f@dBV transmission
or outbreaks imlialysisunits are as follows:

1.1.1 Sharingof multi-dose vials of drug&-7, 9 16-17).

1.1.2 Shared patient careith blood-contaminated hands or gloves of
healthcare workersvho have not performedhand hgiene or
changingof gloves @, 6 10, 18, 19).

1.1.3 Failing to clean and disinfect dialysis machineguipment and
supplies and environmental surfacebat are shared between
patients(6-7, 16 20-21).

1.1.4 Preparing and distributing parenteral medicationstveacommon
mobile medication carts at patients' dialysis statiéGng .

1.1.5 Failing to identify and isolae patientswho are positive for the
hepatitis B virus (HBV)1-3, 6-7,10-11).

1.1.6 Mixing of staff in caring procedures and shariafhemodialysis
(HD) machins, equipment and other supplies among
HBV-positiveand norHBYV patients2-4, 67, 10,13-14).

1.1.7 Failure to vaccinate susceptible patients agatiBV (2-4, 6, 8,
15).
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1.2 Recommendations forthe prevention of BBV transmission
in dialysis units:
Basd ontheabove experiences, the followiggidelinesshould bestrictly
observed in addition tthose stipulated in section 7 of this document, so as
to prevent any potential risks which may arisdv@modialysis especially
for patients with kpatitis B:
1.2.1 Isolaie HBsAg-positive patients in a separate roontubicle (6).

1.2.2 Dedicate stafffor HBsAg-positive patientsn the same dialysis
session, if possible (6).

1.2.3 Dedicatedialysis machine, equipment instruments, medications
and suppliesor HBsAg-positive patienty(6).

1.2.4 Do not reuse atrtificial kidneyfor HBsAg-positive patienty(6).

1.2.5 Vaccinatall susceptible patients against hepatitiG)B
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2 Bacterial Hazards

2.1 Multi -drug resistant organisms

2.1.1 Multi-drug resistant organism@MDROs) have emerged saan
important cause of nosocomial infectiom among hospitalized
patients including thosewith chronic renal failure. The impact of
MDROs on renalpatientswas evidentin increasingly common
reports of emerging vancomycinresistant enterococci (VRE),
vanomycinintermediate Saphylococcus aureus(VISA) and
vancomycinresistantSaphylococcus aureu®/RSA) in this group
of patients as well as ongoing outbreaks of MDROs in
hemodialysiscenterg23). The norbidity and mortality of invasive
infectionscausedoy MDROsamong renapatientsis significanty
higher thanin otherpatientgroups (7, 226). Risk factors for the
selection omcqusition of MDROs in renapatientsincludethe use
of vancomycin or othebroadspectrumantibiotics frequentvisits
to healthcare settings, indwelling catheters and weadémmune
status 6, 2427). Furthermore, the rplonged survival of MDR®
in the environmenfacilitates nosocomial transmission bijrect
patientto-patient contact or indirectlfrom healthcare workers to
patientsvia contaminated environmental surfage®sl patientcare
equipment§, 27, 28)

2.2 Prevention and control of MDRO transmission

2.2.1 The pudent use ofntibioticsis of paramountimportance in the
prevention ofMDROs. Please refer to the IMPACT guideés on
antibiotic usewhichcan be accessedthe following link:
http://www.chp.gov.hk/files/pdf/reducing_bacterial_resistance wit

h_impactpdf

2.2.2 Contact preaations, in addition tdhe Infection Control Practices
in Renal Unis (please refer to section,8hould be applied inorder
to prevent and contrahe transmission d/IDROs in dialysis ung
as follows:

a. Physical isolation

i Patients with MDROsshould peferably be isolatein a
single room.

1 If the above isot feasible, cohonpatientswith the same
MDRO in the same room or cubicle.
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b.

C.

f.

T

A corner bed is the third choice but cannot be applied to
patients with VRE/ VISA/ VRSA/ pandrug resistant
Acinetobacter baumannii (PDRAB), who have to be
isolated in a single roomvith adesignated washroom.

Perform hand hygienas indicatedplease refer to section 7).

Equipment and instruments

T

Equipment in the roondrea should be kept to an absolute
minimum.

Dedicae the use of newritical items, such as stethoscopes,
blood pressure cuffs, bed pans or thermometers to a single
patient.

Ensure that medical equipment is subjected to appropriate
cleaning and disinfectiongterilization procedures before
they are takeoutsidethe room/areaor reuse.

Patient charts and records should be kept away from the
areato avoid contaminatian

Bed pans/ commode bowls/ washbowls should be
thermally disinfected in a pasanitizerimmediately after
use.

Wound management

1 Allwounds should be covered with a dressing at all times.

Avoid transferring colonized/infected patients within or
between facilities as far aspsactical If transfer is necessary,
inform the receiving wardiospital in advance.

Terminal disinfection

1 Ensure adequate cleaning and terminal disinfection of the

isolation room after the patiégnt discharge, paying
particular attention tdrequently touchedurfaces such as
bedrails, dialysis chasy charts, doorknobs, taps, curgin
and bedside commodes. arpof household bleach (5.25%
sodium hypochlorite solution) in 49 parts of water is
recommended fagnvironmentatlisinfection (27).
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1 Discard all dedicated singlgse equipment.
g. Alert system

1 Post signage ofontactprecautiors at the entrance dhe
isolation room,thepatient dialysis station and kardex.

1 Electronic tagging of colonized or infected patiest®uld
be dondo theircomputer recorsl

2.2.3 Provide appropriate training on infection control needical and
cleaning staffand educate patient®ié their relatives on contact
precautions and personal hygiene.

2.2.4 Routine surveillance for common MDROs (e.g.
methicillin-resistantStaphylococcus aurelis encouraged.

2.2.5 Consider decolonization therapy for epidemiologically linked cases
during outbreakor for researctstudies (29).

2.3 Tuberculosis

Tuberculosis (TB) is a common infection in Hong Kamigh a notification
rate of 80-117 per 10,000 grsonseach year during 19972007 (30).
Pulmonary TBis highly infectious via airborne transmissjaithoudn the
risk of transmission iselativdy low for TB of extrapulmonary origin.
Patientsinfected with the human immunodeficiency virus (Hisfle at
particularly highrisk of TB infections, leading to a lethal form of clinical
disease In recent years,multi-drug resistant TB (MDRTB) and
extensively drugesistant TB (XDRTB) have been an emerging threat
among patientsvith HIV, causingsignificantly higher mortality. However,
MDR-TB and XDR-TB are not known to be more contagious thtueir
susceptible courrparts A high index of clinicalsuspicion, early treatment
and prompt isolation of infectious cases are warraf@eyl

2.3.1 Airborne precaution should be applied to prevent amadntrol
pulmonary TBin thedialysis unit as follows:

a. Dialyze patients withsuspected or known open TB Bn
Airborne Infection Isolation Room (AlIR)*.

Remarks:

*The air exhausted from the room is not recirculated. If
recirculation of air imecessary, it shoulpass through a High
Efficiency Particulate Air (HEPA) filter 31). Regular
technical maintenance of isolation facilities is esser@h) (
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b.

No particular ventilation facilities are required for TB patients
who fit the following criteria:

1 At least 2 week$ave elapsedfterthe commencement of
effective antiTB therapyAND clinical improvementseen
AND acid fast bacili AFB) smear negative for 3
consecutive sputum samples

1 At least3 negative smearfor AFB on separate occasions
over at least a 1day periodif dialyzedin the sameoom
or cubiclewith HIV / other immunocompromised patients

1 Smear conversiorfor patients with knowh suspected
MDR-TB (31).

An N95respiratorshould be usedhen healthcare workers are
performing cough inducing and other aerog®nerating
proceduregsuch as sputum inductipandotrachdantubation

and bronchoscopy) inpatients with known or strongly
suspected TB. A properly worn surgical mask may be an
alternative if the patient is already on effective chemotherapy
andshowsclinical improvement 1).

Wear gloves when handlingotentally infectious materials,
e.g. sputung31).

Infectious TB patients (especially those with uncontrollable
cough) utilizing common investigation facilities outside the
TB isdation ward room (e.g.radiology departmentor
electro-diagnostic department) shid wear surgical masks to
reduce the production of airborne droplé&)(

Health education should be provided for patigimsuding the
need to observe personal hygiene.

Regular checking of air exchange withe recommended
exchange ratshould beconducted
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3 Dialysis-associatedRisks

3.1 Dialysis access

3.1.1 In hemodialysisvascular access required to enable the drawing
of blood from andits return tothe patient during the dialysis
process. To maximize the amount of blood cleansed during
hemodialysis treatments, the vascular access should allow
continuoushigh volumes of blood flow32).

3.1.2 A vascular accesansistsof an arteriovenoudistula (AV fistula)
auto arterievenous graffAVG) and synthetic arterigenousgratft,
anddialysiscathetes, either tunneleduffed oruncuffed

3.1.3 The AV fistula is regarded as the vascular access of choice for
hemodialysis because of its superior patency and lower
complication rates32-35). Thevascular access infection rate per
100 patientmonths varieanarkedly by type of vascular acce€s6
for native arteriovenous fistulad,.6 for synthetic arteriovenous
grafts, 7.6 for cuffed catheters, andO1l for uncuffed catheters
(36).

3.1.4 The incidence of catheteelated bloodstream infectisrvaries
considerably ¥ type of catheter, frequency of -catheter
manipulation and patiemtlated factorg37). It is usually caused
by colonization of microorganisms around the insertion ait¢he
p at i e n tostaminatikni ohthe catheter tp contamination of
the catleter hub 88).

3.2 Prevention of vascular access related infections
3.2.1 Selection of vascular accemsd cathetefpleasereferto table 1)

a. The AV fistula is preferredfor hemodialysisover graft or
catheter.

b. The unneled affed catheters preferedasatemporaryaccess
or as apermanentaccessf the catheter ighe only feasible
accesg32, 37 39).
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Table 1: Characteristics of central venous cathetergor hemodialysis

Tunneled Cuffed Uncuffed
Nature 1 Longterm { Short term
Selected 1 Rightinternal jgular | T Internal jugular or
Site veinis thepreferred subclaviarnvein should
insertion sitg40) be used40)

1 Uncuffed femoral
catheters should
preferably be left in
place for no longer tha
7 days 88, 40)

Duration 1 Longtermaccessor 9 A shortterm catheter
more than 6 week&l0) can be converted to a
long-term catheter if
there is no evidence of
active infection 41)

3.2.2 Insertionof hemodialysisatheter(42)

a.

b.

Apply aseptic technique

Perform hand hygiene before and after catheter insegf@@n
38,43, 44).

Maximal barrier precautions should be implemented

Use 2% chlorhexidine in 70% isopropyl alcohdbor site
preparatiorfor vascular access insertiorb(32).

Tincture of iodine, an iodophde.g.10% povidine ioding)r
70% alcohol can be useds)3

3.2.3 Care of ascular access andtbeter site car2)

a.

Manipulationof the dialysis catheteshouldonly be doneby
trained renal medical and nursing staff.

Perform hand hygiene before and after vascular access site
manipulation(35, 38, 43, 44).

Appropriate personal protective equipment used before
vasalar access manipulation will provide protection against
infections(43).
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d. The catheter should always be kept immobilentmimize
pulling and trauma to the exit siit@ order to preveninfection
(45).

e. Use sterile gauze or transparensemipermeable,
sem-occlusivedressings(preferably absorbentp cover the
catheter sitelf blood is 0ozing from the catheter insertion site,
agauze dressing might be preferr&8)(

f. Catheter sitalressingshould be changed at each hemodialysis
treatment (4Q)

g. Replae the cathetessite dressing if the dressing becomes
damp, loosened or visibly soile@5).

h. Use disinfectaris) compatible tathe catheter typen orderto
avoid damage.

I. Ensure that atheter site care is compatible with catheter
material that isecommeded bythe manufacturer (@).

j.  Routine replacement of intravascular catheters imaoeéssary
if they are functioning and have no evidence of causing local
or systemicomplicationg37).

k. Keepthecatheter dressing clean and dry.
| If dialysis is tempaarily declined, the catheter exit site should
be assessed and dressing changed at regular intervals to ensure

proper functioning and free of infection by trained personnel.

m. If dialysis is no longer required, consider early removal of the
dialysis caheter

3.3 Prevention of peritoneal dialysisrelated infections
Ambulatoryperitonealdialysis includingcontinuousambulatoryperitoneal
dialysis (CAPD) andautomatedperitonealdialysis (APD)canbe provided
atrenal centre Fresh dialysate is introduced into the peritoneal cavity via
apermanently implanted catheter.

Prevention of catheteelatedinfections is the primary goal of exgite
careand thefollowing precautionshould beobserved

3.3.1 A doublecuff peritonealcatheter iprefered(47).
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3.3.2 A downwarddirected exit may decrease thek of catheterelated
peritonitis @7).

3.3.3 Change of catheter dressing should be done by a nurse using
aseptiadechnique until healing is completebj4

3.3.4 The exit #e should béept dry until well healed4f).

3.3.5 Immobilize the catheter to prevent trauma to the exit site and
traction on the cuffs

3.3.6 Use aqueouschlorhexidine 0.05%.,0r normal saline0.9% for
peltoneal catheteexit sitecleaning

3.4 Education
3.4.1 Patient(43)
a. Personahygieneand hand hygiene should hddressed

b. Take care othe vascular accesgeritoneal dialysisatheter
duringdaily activities

1 Patients with AVfistula or AVG:
To observe for proper haemostasis of the cannulation sites
and protect the site with sterile dressing pad & securely
taped after emodialysis atment. Dressing pad may be
removed after 24 hours if no further bleeding or soiling.
Patient has to pay attention to protect the vascular access
site during daily activities, showering and bathimgm
injury or infection

1 Patients with tunneled cuffecatheters:
Bathing is not allowed for the risk as in fresh water
activities; showering should only be done with adequate
care to protect the catheter from traction / trauma to the
catheter and exit site, to protect the catheter hubs, clamps
and exit site from soaking, accidental cap dislodgement,
unclamping and introducing infection to the exit site.

1 Patients with temporary uncuffed catheters:
Bathing or showering the catheter and the exit site is
generally contrandicated for the high risk of introding
infection to the catheter exit site and catheter dislodgement.
Careful sponging and practice of good personal hygiene is
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allowed, paying special attention to prevent traction /
trauma to the catheter, nor introducing infection to the
catheter exit sitenor dislodging catheter, nor damaging
catheter hubs nor unclamping catheter clamps.

1 Patients with peritoneal catheters:
Showering the exit site after the catheter exit bialed
may be allowed in general with the application of gentle
cleansing agent. Careust be applied to ensure to avoid
accidental traction or trauma to the catheter and exit site
during dailyactivities. Proper exit site dressing must be
carried out immediately after the showering.

c. Monitor thecondition of thecathetersite and report ay signs
and symptoms of infections.

3.4.2 Staff(43)

a. Provide training to stafbn catheter care.
b. Monitorfor signs and symptoms of site infection

c. Adhere to infection control practise

3.5 Surveillance
(37, 41, 48)

3.5.1 Surveillance is the first step towards imaping patient safety and
thequality of health care.

3.5.2 Regular surveillance should be conducted to determine
intravascular deviceelated blood stream infectiomates In
addition, nonitor trends in rates and help to identify lapses in
infection control pratices.

3.5.3 Surveillance should beonductedto investigate the cause of exit
site infectiors so that improvements irsite care practicecan be
madeaccordingly 87).

3.5.4 Surveillance of methicillin-resistant Staphylococcus aureus
(MRSA) and otherMDROs should be corsidered to assess the
carrier statusf patients undergng dialysiswhen such infectiorsi

prevalent
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4  Serology Screeningfor Blood Borne Virusesin Dialysis
Units

Dialysis patients are at rigf acquiringinfectionscaused byBBV), including

HBV, HCV and HIV. Investigations of dialys@ssociated outbreaks of hepatitis
indicate that transmission most likely occurs because of inadequate infection
control practices@). Transmission of BBV is preventabland dialysis units
should have an established programme for regular surveillancBBdf
infectiors. In case ofdoubtful serologyresults, clinical microbiolagts should

be consulted40). Also, it should be borne in mind thaha BBV status of
healthcare works must bekept confidentia(40).

4.1 HBV status in patients
(Pleaseaefer to table 2)

4.1.1 HBsAg, Anti-HBc” and antiHBs should be routinely testemh the
first admissioras abaselineecord(6, 40)

4.1.2 In patientssusceptibleto HBV infection (HBsAg and antiBs
both being negative) HbsAg is to be tested every 6 montifisr
thoseon hemodialysisand annuallyor thoseon peritoneatlialysis
Susceptible patients should also be considered for vaccination
against HBV(6, 40)

4.1.3 In immune patients (antiBs positive) antrHBs is to be tested
annually (40)

4.1.4 In chronic HBV carriers (HBsAgpositive) annual testing of
HBsAg canbe considered to detect the small proportion (0.3%) of
patientswho undergospontaneous semonversion per year (40,
49).

4.1.5 Patients with acute hepatitis B should be followgdo determine

whether they have developed immundy have become chronic
HBV carriers(40).

4.2 HBV status in staff

4.2.1 The individual healthcare workers should be encouraged to assess
their immune stiusatthe time of initialemployment.

4.2.2 Staff susceptibleto HBV infection (HBsAg and antiHBs both
negative)arerecommended to receive HBXaccination(40).
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4.2.3 All HBsAg-positive healthcare workers have the responsibility to
take precautionsin order to awid transmitting the infection to
others (3).

4.3 HCV status in patients
(Pleaseaefer to table 2)

4.3.1 Anti-HCV and alanine aminotransferase lav@ALT) should be
routinely testedor every patienonfirst admissioras a baselings,
40).

4.3.2 Patientswho are antHCV negative and immunosumssed,or
have undergone a renal transplantam@beingtransferredrom a
unit where there has been a recent HCV transmission should be
tested for HCibonucleic acid RNA) (1).

4.4 HIV status in patients
(Pleaseaefer to table 2)

4.4.1 Testing forantiHIV should be recommendeh first admission as
abaseling40).

4.4.2 The routine testing of HI\infection status is nohecessaryinless
clinically indicated(40).

4.5 Handling of newly identified BBV infectionsin dialysis units

4.5.1 In theevent of a newly identified BBVhfectionin a dialysis unit,
testing for the respective viral infection is recommended in other
susceptiblepatients who have history of sharing the dialysis
sessions aricr machines with the index patiés)t(40).

4.5.2 Sugeptible patien{s) at risk of contracting HBV froma newly
infected individual should bgiven a booster dose of vacciaad
be monitored forany sereconversion to become HBSAgQ positive
over a period of 3 monthat intervals not longer than monthly (1,
40). Hepatitis B immunoglobulinHBIG) should be considered for
those patients who do not respdaodhe HBV vaccine (1, 40).

4.5.3 Susceptible patients at risk of contracting HCV from a newly
infected individual should bmonitored forany seraconversion to
become antHCV-positive over a period of 6 months (Gt
intervalsof no longer than 3montrs. Testing for HCV RNA may
be considered (40).
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Table 2: Recommended scheduleof BBV serological screeningfor
dialysis patients
On Admission Semiannual Annual
All Patients HBsAg*,
Anti-HBs,
Anti-HBc,
Anti-HCV,
ALT,
Anti-HIV
(HD & PD)
HBV susceptible HBsAg (HD) HBsAg (PD)
a. HBsAg and
antrHBsT ve
b. HBsAg and
HBsAb1 ve
but antiHBc
+ve
Anti-HBs  +ve Anti-HBs (HD)
(>10mIU/mL),
anti-HBc -ve
Ant.' -HBs and No additional HBV testing needed
anti-HBc +ve
Chronic  HBV
carrier HBsAg (HD)
Remarks:
* : Result of HBsAg should be known before the patient begins dialysis
#  Testing AntiHBc for the patient if the serology results show HBs
negativebut HBsAb positive to differentiate the presence of HBsAb
due natural infection or HBWaccination.
HD: Hemodialysigatients
PD: Peritoneatialysispatients
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5 Immunization

5.1 Hepatitis B vaccination

Hepatitis B vaccination is recommended for all susceptible notiro
hemodialysis pants and for all staff membe(s, 40)

Primary vaccination comprises three intramuscular doses of vaccine, with
the second and third doses givetril and6 months respectively afténe

first dose Vaccines containing recombinant Bg are available to
provide protection against HBV infection.

5.1.1 Patiens

Patients with renal failurare potentially at increased risk of HBV
infection because of their need for letggm hemodialysis
Prevention of HBV in renal patients is recommed ©, 53).

a. Patients with progressive renal failure should be considered
for hepatitis B vaccinatiorfor higher antibody responsé
chronic dialysis is anticipatg®3).

b. For mtients undergoing hemodialysis immunosuppressed
patients higher vaccinelosage®r increased number of doses
are required §, 53, 54). Alternatively, the vaccine may be
administered intradermdly instead ofby the conventional
intramuscular routed().

c. Antibody responses tthe HBV vaccine vary widely between
individuals. Antbody responses should be checlketlmonths
after a course of vaccin{d0).

d. A booster doseas indicatedwhenthe ant-HBs level decline
to <10 mlU/ml @, 40, 59 upon annuaanti-HBs testing

e. Persons who do not respomnad the primary vaccine series
(anti-HBs level <10 mlU/mland HBsAg -ve) should be
revaccinated witl8 additional doses and retested &mtibody
resporse (6, 49, 53, 54). No additional doses of vaccine are
warranted for those who do not respond to the second series.

5.1.2 Staff

a. All staff who work in the dialysis unghouldencouraged to
have their immunestatus for HBV checkedat the initial

employment.
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b. Both employer and employee are recommended to keep
serological testg and vaccination record @p

c. Staff susceptible to HBV infection (HBsAg and ahtBs both
negative)arerecommended to undergaacination 40).

5.2 Influenza vaccination

Influenza is a common viral illness ansl associated with significant
mortality and morbidity (3, 58). In Hong Kong, influenza is more
prevalentfrom January to Marchand from July to August. Influenza
affects he generalpopulation while infection in certainhigh risk groups,
including patients with chronic renal failures associatedwith higher

morbidty and mortality rate€59).

Influenza vaccination is one of thenost effective meansto prevent
influenzaand its complicationsThe nactivated (killed) influenza vaccine
has been used in Hong Kong for many yeBrge to the frequent changes
i n the virus g dhe igflaemza tvaccineraqaréseanmal
administration (6) andits protective efficacy vaes depending partly on
whether the vaccine strain matches with the circulating st8)n (

Peopleshould receive influenza vaccination annually at |8ageeks prior

to the anticipated seasonal peak of influenz@).(5The influenza
vaccination programe aims at protecting persons at high risk for
complications and healthcare workers frmi@ction (50, 60)

5.2.1 Patiens

World Health OrganizatiofWHO) recommends that priority
for influenza vaccination be given to those at highest risk of
developing serios complications from influenza1662).

In Hong Kong, influenza vaccination is recommended for
persons with chronic iliness, such as renal diseasgwevent
influenzaassociated complicatismand mortality(59, 60).

5.2.2 Staff

The World Health Organizan (WHO) and internationalhealth

authoritiess recommend thathealthcare workershould receive
annual influenza vaccination to reduce the risk influenza

transmission Influenza vaccination also significantly redsice
absenteeismdue to respiratory inéctions among healthcare

workers(50).
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5.3 Pneumococcalaccination

Invasive pneumococcal diseases (IP@pused by Streptococcus
pneumoniainclude septicemia, meningitis and pneumanidephrotic
syndromeis the renal diseasthat is most clearly associateditiv an
increased rislof pneumococcal infection (33In 2005, WHO estimated
that ths bacterialinfection can causep to 1.6 million deaths annuallyn
Hong Kong, the local incidence of IPD appsio belower as compared
to most western countrigg3).

5.3.1 Patiens

a.

The Centers for Disease Control and Preventi®@DCQ)
recommensd vaccinationfor immunocompromised adultgho

are at increased risk of pneumococcal disease or its
complications including patients with chronic renal failure
(53).

In Hong Kong,pneumococcal vaccination is recommended for
those at risk of severe IPD including persons aggSlyears
who have underlying chronic ilinesses, such as chronic renal
diseases (.

Revaccination may be considered five years after the first dose
of pneumaoccal vaccine for individuals with the -@ask
conditions 63).
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6 Water Treatment System

Components ofthe dialysis systemthat are potentially contaminated by
microbesinclude the water treatment system, water and dialysate distribution
systems andeitain hemodialyzetypes(64). Following recommendedtandards

for the preparation of dialysate, operation of water treatment equi@ndtie
reprocesisig of hemodialyzes for renal therapy is essential for patient safety,
quality control angrevention dinfectiors.

6.1 Water treatment and distribution system

The water treatment system incluglthe collection of water purification
devices andts associated piping, pumps, valvasd gauges It produces
purified water for hemodialysisand delives it to the point of use
including individual hemodialysis machime

6.1.1 Piping and plumbing system

a. All dialysis system pipingshould be readily accessible for
inspection ananaintenancegb).

b. Considerationshould be givento the disposal of dialysis
effluent from the dialyzing process to prevent odor and
backflow ©5).

c. The supplyof potable water for éandwashing stationshould
be separated from tiveater supplyfor hemodialysisof which
the supply and drainage would not be interfered should the
supply of potal@ waterbedisrupted(65).

6.1.2 Whenever practical, design and engineer water systems in dialysis
settings to avoid incorporating joints, deaad pipes, and unused
branches and taps that can harbor bactéda The use of suitable
inert material such adasnless steelgrosslinked polyethyleneor
polypropyleneis crucial to ensure water qualitCopper, brass,
aluminum, lead, zinc or other similar materiate not suitable and
should be avoided

6.1.3 Storage tank are not recommended for use dimlysis sydems
unless they are routinely drained, disinfected with an
EPA-registered product, and fitted with an ultra filter or pyrogenic
filter (membrane filter with a pore size sufficient to remove small
particles and molecules >1kilodalton) installed in the wétes
distal to the storage tan(64). The filter should be changed on a
regularbasisaccor ding to the m@hufacturer
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6.1.4 Disinfect water distribution systems in dialysisits at least
monthly topreventbacterial contaminatio(64), and omply with
themanufacturerés recommendation on

6.1.5 Regular monitoring © backwashing/ regeneration of the
pre-conditioning system of the water treatment plant, disinfection
of the reverse osmosis(RO) system according tothe
manufaci r er s recommendati on shoul d be

6.1.6 No hemodialysis procedureshould be performed during
disinfection of the water treatment system anddbe (40).

6.1.7 Written procedurg on disinfection and confirmed absence of
residual disinfectastshould be irplace if chemical disinfection is
performed.

6.1.8 Install a central station monitor or alarm system fiwe water
treatment plant and satwarningfor low levek (40).

6.1.9 Any amendments to the procedure guidelines have to go through
and be agreed upon by thedd of the dialysis centre as well as the
equipment manufacturer when appropriate (40).

6.1.10 Staff should strictly adhere to procedure guidelines. Deviations
from the guidelines without sound reasons and f@purovalfrom
the head of the dialysis censioud not beallowed @0).

6.1.11 A contingency plan should be in place fomexpected disruptions
to the water supply so asto avoid service breakdown during
maintenance othe water systemGood communication channels
with the Water Supplies Department shouldabe established
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Figure 1 Dialysis water treatment system
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6.2 Hemodialysid Hemodiafiltration machines

6.2.1 Hemodialysisis a form of renal replacement therapy in which
waste products areremoved primarily by diffusion from blood
flowing on one side of anembrane into dialysate flowing on the
other side (6).

6.2.2 Hemodiafiltrationis a form of replacement therapy in whislaste
solutes are removed frothe blood by a combination of diffusion
and convection through a higlux membrane@6).

6.2.3 For most dialysisnachines, routine disinfection with hot water or
with a chemical germicide connected to a disinfection port on the
machine does not disinfect the line between the outlet from the
water distribution system and the back of the dialysis machine.
Users shouldestablish a procedure for regular disinfection of this
line (66).

6.2.4 Rinse the dialysis machines with water containing germicide or hot
water when the water distribution loop is disinfected. If this
procedure is used with a chemical germicide, each dsafgachine
should be rinsed and tested for the absence of residual germicide
following both automatedndmanualdisinfection 66).

6.2.5 Follow the manufacturas guidelines on disinfectioprocedurs
(40). Ensurethat thehemodialysis machine is disinfecteitiea use,
after repair work owhenthe recommended interval frothe last
disinfectionis exceeded

6.2.6 Ensurethat relevant pocedurs and guidelines orthe preparation
of the hemodialysignachine fohemodialysisare in place40).

6.2.7 Routine disinfection b active and backup dialysis machiniss
performed according to defined protocol. Documentatiorthef
absence of residual disinfectants is required for machewgsring
manualchemical disinfectast(40).

6.3 Reprocessingof dialyzers

Dialysis machineave separate circuits for the pat@nblood and the
dialysate fluid, which are brought together and separated lay
semipermeable membrane within the dialyzer. Outbresdsociated with
the reuse ofiemodialyzes havebeenreported(64).
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For economid reasonsthereuse of dialyzeyis a prevalenpracticein the
US and locally. However, th@roportion of centerspractcing reuse
declined after 19977).

6.3.1 Therehas beemo consensus otihe practice of single use or reuse
of hemodialyzes (68). Howeve, dialyzers are generally
recommended for single use (igsingle dialysis sessiofor one
patient) (1).

6.3.2 Reprocessed dialyzeshould only be used on the same patient
within thedefined period of the reprocessing disinfectant and under
proper storage.

6.3.3 Dialyzers should not be reused on HBspagitive patients (6).

6.3.4 Procedure guidelinefor reprocessinglialyzess should bepresent
(40, 67).

6.3.5 Written protocol should beavailable for documentation of the
reprocessing procedures of dialygemcluding the disinfectant
used, rinsing procedures and total removal of disinfextdtdrthe
rinsing procedure by using an appropriate testing mei@@d

6.3.6 Each dialyzershould beclearly labeled and ident#ble. It should
only bereused by the same patieA0).

6.3.7 Themicrobial count of thevater usedfor reprocessing thdialyzer
should becomparable to that ofthe dialysite (microbial count
should be less timal00 CFU/mL) (69).

6.3.8 Followthemanuf acturer 6s recommendati on
reprocessing machine

6.4 Quality of water for dialysis

Contaminants commonly found in tap water are toxic to hemodialysis
patients. To prevenharm from these contaminants, standards for the
quality of water used to prepare dialysate have been develbperk are
variations in the recommended maximum allowable levels of
microbiological contaminants in water used for hemodialyssswell as

the methods used to measure therdifferert countries Harmonization of
existing standards may impropatient safety by promotingestpractices.
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6.4.1 Microbiological contaminants

Microbiologic sampling of dialysis fluids is recommended because

gramnegative bacteria can proliferate rapidly time water and

dialysate in hemodialysis systentdigh levels of these organisms
place patients ta risk of pyrogenic reactions or
healthcaréassociated infectica{64).

a. Perform bacteriologic assays of water and dialysis fluids at
least once amonth (64, 66) and during outbreaks using
standard quantitative methodl).

1 Assay for heterotrophic, meghilic bacteria (e.g.
Pseudomonaspecieg (64).

1 Do not use nutrieatich media (e.g. blood agar or
chocolate agar)6d). A nutrientrich environmentis not
appropriate for culturing organisntisat haveadapted to a
purified water environmeni().

b. Praduct water used to prepare dialysate or concentrates from
powder at a dialysis facilityor to process dialyzers for reuse,
shall contain a total viable microbiaount lower than100
CFU/mL (64,66, 70).

c. Use tryptic soy agar (TSA)kulture mediumat 35-37(C for
incubation(48hr) to determinébacterial levels in hemodialysis
water(66, 70).

d. For centergpractcing on-line hemodiafiltration,the microbial
countshould be less than @FU/mI for samples taken at post
prefilter (ultrafilter) sites and 10" CFU/mI at the infusion
port. Special culturemeda should be used to increase
sensitivity(40).

6.4.2 Endotoxincontaminants

Endotoxin is a complex lipopolysaccharideontaining material

derived from the outer cell wall of granegative bacteria. Ithe

human bloodstream, endotoxin can cause fever (pyrogenic
reaction), coagulation and circulatory disturbancasd severe
consequencessuch as bacteremic or endotoxic shockl).(7

Gramnegative bacteria (e.gPseudomonasspeciey have been

shown tomultiply rapidly in a variety of hospitahssociated fluids

that can be used as supply water for hemodialysis (e.g. distilled
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water, deionized water, RO water and softened water) and in

dialysate (@).

a. CDC has advocated monthly endotoxin testing along with
microbiologc assays of water, because endotoxin activity may
not correspond to the total heterotrophic plate co{@xs

b. A level of 0.25 EU/mL was chosen as the upper limit for
endotoxintesting on RO water used for routihemodialysis/
hemodiafiltration It is upto the discretion of the individual
dialysis center to decide whether to perform the testing on
regular basig40).

c. For centergpracticingon-line hemodiafiltration the maximum
allowable level for endotoxishould bdower, at0.03 EU/mL
Note thatthe abovelevels wererecommendationgatherthan
requirement40, 70).

6.4.3 Sample collection
a. The ports used to collect the samples must be rinsed for at

leastl minute athormal pressure and flow rate before drawing

the samples. Samples should be collected i n g a ndcl
catcho technique to mi whichi ze
maylead to false positive resulfg3).

b. Sample ports should not be disinfected. If a facilitsists on
disinfecting the ports, alcohol should be used and allowed to
dry completey before the sample is drawn. Bleach or other
disinfectants should not be uset8).

c. Sample testing should be performed montbly the water
treatment system; and at least annualhydialysis machines
(73).

6.4.4 Formonitoring of thewater distribution syyem, samplesshould be
taken fromthe first and last outlets of the water distribution loop
the outlets supplying reuse equipment and bicarbonate concentrate
mixing tanks €6).

6.4.5 If the results of this testing are unsatisfactory, additional testing
(e.g. on the ultrafilter inlet and outlet, RO product water, and
storage tank outletshould beundetaken so asto identify the
source ofcontamination §6).
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6.4.6 For a newlyinstalled water distribution piping system, or when a
change has been made to an exgstsystem, it is recommended
that weekly testing be conductemntinuouslyfor 1 month to
verify that bacteria or endotoxin levels are consistently within the
allowed limits 66). Thetest(s)should be performedccording to
themanuf actureroms recommendat.i

6.4.7 After installinga water treatment, storage and distribution system,
the user is responsible for continued monitorindp@adterial levels
of the systemto comply with the requirements of this standard
(66).

6.4.8 All bacteria and endotoxin results shobkrecorced on a log sheet
to identify trendsandthe need for correctivaction 66). Any such
actiors shouldalsoberecorded if indicated4(Q).
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7 Infection Control Practices in Renal Units

Infection control precautian should be tailored t@revent tansmission of
viruses and pathogenic bactendthin specific patients and settings. In
addition to Standard Precautiomsore stringent precautions are recommended
for renal units because of the increasstt of contamination with blood and
pathogenianicroorganisms.

7.1 Facility setting

7.1.1 Allow adequateroom for daily operationdighting and staffso as
to ensure safe working practicds 40).

7.1.2 Staff members should have designateda to rest,eat and drink
(1, 40).

7.1.3 Assign cesignated area®r removal of protective clothing and
decontaminabn of hands upon leaving the clinical area of the unit.

7.1.4 Assign dsignatedclean areas for the preparation, handling and
storage of medications and unused supplies and equip&ent (

7.1.5 Clean areas should be cleargparated from contaminated areas
where used supplies and equipment are han@)ed (

7.1.6 Handhygienefacilities should besasily acceskle.

7.1.7 Separate rooms are recommended for peritoneal dialysis training
and careof complications related to CAPO4).

7.1.8 Assign designated roosi cubicles/ area for potentiallyinfectious
patientsor cohort patientsiith the same pathogen therenal unit

7.2 Hand hygiene

Hand hygiene has beeinequently cited as the single most important

practice to reduce the transmission iofectious agents in healthcare

settings (%) and is an essential element of Standard Precautions. The

term fAhand hygi e nwashing wilcsbap dnd wateh antt h  h a n d
use of alcohebased hand rub.

7.2.1 Fiveindications & hand hygienare suggestethy WHO:

a. Beforetouchinga patient
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b. Beforeclean/aseptigprocedures

c. After touchinga patient

d. After body fluid exposurerisk.

e. After touchingpatient surroundings.

7.2.2 All patients and visitors must perform hand hygiene on entering
and leaving the dialys unit

7.2.3 Wash hands witlsoap and water when hands are visibly soiled
with dirt or organic materialsuch as after touchingdud, body
fluids (e.g. PD fluid dialysate fluid), secretions, excretions and
contaminated items

7.2.4 When hands are not visibly $d, application of alcohdbased
hand rub is equally effectiv@).

7.2.5 Perform hand hygiee after touchinga surgical mask N95
respirator or beforeuching the face (especially the eyes, nose and
mouth).

7.2.6 Provision of resources

a. Sufficient number of sinksith soap and water should be
consistently available to facilitate hand washing (6

b. Alcoholtbasedhand rub should be made availabied eaiy
accessd by staff in renal un#, such asat every patieri ed
side andat everynursingstation within theunit.
c. Provide receptacldsr the disposal ofised tissue paper.
7.2.7 Hand hygiene technique
Before performing hand hygiene, staff should take off their watches,

rings and accessies ontheir hands and wasghrub their hands
properly according to the procedslisted inAppendixA.

7.3 Personal protective equipment (PPE)

PPE refers to a variety of barriers and respiratwas areused alone or in
combination to protect mucous membranes, airways, skin, and clothing
from contact with infectious agents. During the procedure of
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hemodialysis, initiation and termination of dialysis, cleaning of dialyzers
and centrifugation of blogd exposure to blood and potentially
contaminated itemss anticipated. Therefore proper usage of PPE is
extremelyimportant in renal mits.

The selection of PPE is based on the natdineatientcontactand or the
likely mode(s) of transmissiog).

7.3.1 Gloves, protective gowngprons, surgical masks, gogdldace
shieldsshouldbe readily available4Q).

7.3.2 All staff should put oradeqate PPE when handling/ emptying the
PD fluid/ dialysate fluid (40).

7.3.3 PPE should be changed at the earliest opportunity if bleepme
visibly splashed with bloo¢l) or body fluids

7.3.4 Staff shouldperform hand hygieneshange gloves and aproifs
used between patiers/ statiors, or different proceduresfor the
same patienfe.g. moving from a contaminated to a clean body site)
(1, 49).

7.3.5 Don and remove PPE in designated areas to avoid contamination.

7.3.6 Remove PPE and perform hand hygigntn the propertechngues
(pleaserefer to gpendix A) after procedurgor on leaving the
work area 49).

7.3.7 Used PPE should be disposed into lidded receptacles.

7.4 Equipment and instrument

The risk of transmissiors increased if equipmérand inanimate surfaces
have not beeadequately cleaned between dialysis sessions. Staff should
pay attention to the possibility of blood contaminating equipmand
dialysis maching, and the need to ensure that used equipment and
machinea areadequately decontaminated befoease.

7.4.1 ltems or clinical equipment taken mpat i ent 6s di al ysi s
should be disposed ,adedicated for use only on this single patient,
or cleaned and disinfected befdhey areretumedto the common
clean area or used on another patién®, 77).
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7.4.2 Medications

a. Perform hand hygiene before and after handling of
medicatiors.

b. Prepare the medication in tHesignatealeanarea.

c. Medication from a syringe must not be administered to
multiple patients even theneedle on the syringe is changed.

d. All single-use injectable medications and soluti@m®uldbe
dedicated for use on a single patient andileenonceonly.

e. Medications packaged as muitbse preparationsshould be
prepared in the designated clean aeddelivered separately
to each patient.

f. Medications taken to the patient care apealialysis station
should be used onfpr that patienandshould not be returned
to acommon clean area or used on other patients.

g. All infusion fluids, administration sets (intravenous tubings
and connectios) and pressure transducer setups are susge
items. Blood contamination cannot beiled out by visual
inspection.

h. Common carts should not be used within the patient treatment
area to prepare or distribute medications.

7.4.3 The entire dialysis fluid circts of the dialysis machines should be
decontaminated between each patient use by heat or chemical
di sinfection according t ol.t he ma n
Dialysis machines should be cleaned and disinfected internally and
externally alsoaccording® themanuf acturer &s i nstr
76).

7.4.4 Reused medical equipment (e.g. scissors, hemostats, clamps,
stethoscopes, blood pressure cuffs) should be cleaned with
detergentand/ or water to remove any visible dirfollowed by
disinfecton procedures.To disinfect metalic surface, use 70%
alcoholor compatible disinfectast

7.4.5 Those equipment or medical items contaminated with biood
body fluids are preferablseturredto thecentralsterilizing service
department for appropriate reprocessinglternatively, the
disinfection procedures can be done as follows:
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a. For items contaminated with body fluiddisinfect with 1 part
of household bleach (5.25% sodium hypochlorite solution) in
49 parts of watetthenleave for 1530 minutes beforeinsing
with water

b. For items contaminated with bloodisinfect with 1 part of
household bleach (5.25% hypochlorite solution) in 4 parts of
water,thenleave for 10 minutebeforerinsingwith water

7.4.6 Appropriate PPE should be worn during decontamination
procedures. For commendatios of appropriate PPE, please refer
to section7.3 of this document
7.5 Environmental control

Inanimate environmestare well documented to be a reservdor
microorganismsDirect or indirect contact withithe patients immediate
environmentposs a major risk of cross contamination and spread of
nosocomial infectionLlearsing of environmental surfaces is fundamental
to reduceheir potential contribution to infectior{g7, 78).

7.5.1 Environmentaktleansinganddisinfection

a.

Supporting staff shodl understand theprecautions for
minimizing exposure risk to potentially infectious materials
(79).

Routine cleaning is important to ensure a clean andfokest
hospital environment. Clean and disinfect the dialysis
stations (e.g. chairs, beds, tablesichinesandcontrol panels)
between patientsr sessionsvith 1 part of household bleach
(5.25% sodium hypochlorite solutipm 99 parts of watef79)

or equivalent environmental disinfectants

Place all used dialyzerand tubing in leakproof container
during transport from statiato the reprocessing or disposal
area(l).

7.5.2 Handlingof spillages

a.

Blood spillage

1 Only staff who had been trained in the correct disinfection
procedures should deal with spillage of bl¢6y
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1 Adequate protective clothingshould be worn when
handling spills, such asye protectiondisposablegloves
andgowns.

1 Clean the visible matter with disposable absorbent material.
Mop the area with a cloth or paper towels wetted With
part of household bleach (5.25% hypochloritiigon) in 4
parts of waterthenleave for 10 minuteBeforerinsing with
water(79).

1 Small spilk of blood can also be removed by alcohol wjpes
or by applying chlorinereleasing granules or paler
directly to the spill.  This can then be removed ugpiager
towels or wipeg79).

1 Remove protective clothing anperform hand hygiene
aftertheprocedure.

b. Body fluidsspillage

1 Only staff who had been trained in the correct disinfection
procedures should deal with spillagebody fluids

1 Adequate protecte clothing such aseye protection,
disposable gloves andjowns should be worn when
handling body fluig.

91 For body fluids such ageritoneal dialysigluid, dialysate
or vomitus, cleanse the visible matter with disposable
absorbent material. Mop the arevith a cloth or paper
towels with1 part of household bleach (5.25% hypochlorite
solution) in 49 parts of watethenleave for 1530 minutes
before rinsingvith water(79).

1 Remove protective clothing angerform hand hygiene
aftertheprocedure.

7.6 Wastemanagement
7.6.1 Wastedisposal

a. Supporting staff in dialysis usishould promptly remove soil
and potentially infectious wastenaintainingan environment
that enhances patient caf. (
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b. Surgical dressings, swalend all other waste dribbling with
blood, caked with blood or containing fréewing blood
should be treated as clinical wastad discarded into red
disposabags 80).

c. Bags used for clinical waste should be lpa&of (6, 80),
impervious to moistureand strong enough to prevent tearing
or bussting @0).

d. Adequate waste receptacksould beavailableat the point of
use

7.6.2 Sharpgisposal

a. All staff should handle sharps with care and great caution to
avoid injury.

b. Each staff member performingrocedures in which sharp
instruments are used igsponsible for ensuring immediate
safe disposd(l).

c. Sharpsbox(es)should be available at the pamtf use(49).

d. Used needles, such as dialysis needles, showid be
resheatheldrecappedSharps should be discarded immediately
in a safe manner in@sharpsox (1).

e. The sharps box should be punctuesistantand properly
labelled The sharps box should not be oWiled above the
warning line indicating between 70% and 80% of its
maximum volume and should be well covered @ndperly
sealed prior to dispostd prevent leakage (1, 80).

f.  The $arps box should be considerad clinical waste and
placedinto a red disposalbag, which should be properly
labeled before disposalPlease refer to th&nvirormental
Protection Department EPD) for relevant legislative
requirements.

7.6.3 Disposalof peitoneal dialysiqPD) fluid/ dialysate fluid

a. All staff should follow the undé sguidelines for proper
handling of PD fluid dialysate fluid 81).

b. All staff shouldhandle the PD effluehtdialysate with great
caution to avoid splashingl).
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c. PDfluid shouldbedisposed directlynto adrain or by pouring
carefully into a sluic€l).

d. Discard theemptyCAPD bag withtubinginto a blackdisposal
bag 81).

7.6.4 Disposalof hemodialysigluid
Usedhemodialysidluid shouldbedisposed directlynto adrain.
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8 Home Dialysis

Home hemodialysishas its originsin the 1960%. The number of @tients on
peritoneal dialysis has increased since the development of continuous
ambulatoy peritoneal dialysis (CAPD) in the 1ai®70s and the introduction of
continuous cyclingeritonealdialysis (CCPD) irthe 1990.

Home dialysis offers patients the return of self control, self esteem, best patient
survival and less exposure to hospdaquired infections (40,23 83). Moreover,

the home environment is much safer than hospifaistbreaksshould not be a
problem, and cross infectisishould be rar¢84-86). Schedulingis flexible and

travel to ahealthcenteris eliminated

Thereareno major differences betweeninfection control practices ithe home
dialysissettingand healthcare facilities. Some recommendations are highlighted
below forsuccessful homdialysis.

8.1 Home hemodialysis

More patients can undergo hemodialysis by thedwes at home if training
and support serviceme available together witthe advancement of more
patient friendly machinesThe advantages of home hemodialysisch as
better clinical response and quality of Jifevith extended hoursof
hemodialyss done atthe patients conveniencefar outweighits financial
consideration$82, 87-89).

8.1.1 Patiens must havea vascularaccess that is easy tse (82). A
satisfactory arteriovenous fistula for repmhpunctures by the
patient himselbr ahouseholdnember is preferred (40).

8.1.2 The mtienf household member should be trained by expergénce
staff in the proper setting up of dialysis equipment, care of the
dialysis accessasepgis during initiation of and aftéremodialysis
procedures care and maintenaacof equipment and supplies
(including cleaning and disinfectionyecognition of sigrms of
infection, andinfection controlproceduregincluding hand hygiene
andwaste disposal)s, 84-86).

8.1.3 The mtient household member should be educated to designate
clean area fothe preparation, handling and storagenaddicatiors,
dialysate and equipment and clean and disinfected devicdes
equipment (6, ). This designatedhemodialysisarea should be
free fromplants and pets.
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8.1.4 The tome should be surveyed befastarting training to ensure
there isan appropriate area to install the equipment, adequate
electricity, water and drainage, and availability of a telephone by
the machinesAny necessary home modifications shoulddose
(82).

8.1.5 Skilled and experiencd staff should beavailable for patient
consultation at alimes(82, 83).

8.1.6 The mtient should completaialyss log sheets.The mtient
householdnember should be trained to handle emerger{8®s

8.1.7 Staff should visit the patient at home during a dialgsieast once
a year.A nephrologistshould seethe patient once a month or
otherwiserequired(82).

8.1.8 Regular disinfection, maintenance and water bactelicabgesting
of hemodialysisand RO machineshould be performed.

8.2 Home peritoneal dialysis

Many patients can continu&é use peritoneal dialysis successfully for
manyyears before it fails, usually due to repeated infection and |ab® of
membrané surface arear inadequate peritoneal functiofperitoneal
failure). Special care musthereforebe taken bythe patient to prevent
infections 00).

8.2.1 The mtienf householdmember should be trained by experiehce
staffin proper dialysis proceduse

8.2.2 The mtient should be educated on genarad healedPD exit site
care; the site should bexamine and cleared at least daily or
whenever soiled0).

a. Wash hands or use an alcolalsedhand rub; wear clean
glovesif indicated, such ashenhandlingsoiled dressing

b. Removethedressing, if preser@ndperform hand hygiene.
c. Checktheexit site for redness, swelling, drainage or soreness.
d. Checkthecatheter for cracks or tears.

e. Gently touch the catheter tunnel, notitige presence of
swelling, discharge grain.
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f.  When showering clean the skin around the catheter with
antibacterial liquid sgaand rinse.

g. Secure the catheter to the abdomen using immobilizer or tape
to avoid tension on the catheter.

8.2.3 The mtient should avoid all ésh wateractivities (e.g. lakes, rivers

and streams), swimming, hot tubgcuzzis, soaking tubs and
public poolsto preventgramnegative catheterlated infections
and peritonitis.

8.3 Management of waste and environmental cleaning at home

8.3.1

8.3.2

8.3.3

8.3.4

The reprocesimg or reuseof singleuse equipment anaccessories
IS not recommended

Waste generated from home dialysis pdsecan be regarded as
household wastegmunicipal waste)after proper rinsing.The
extracorporeal blood circuit should be appropriatehsed back

with normal saline until the bloodells havebeen adequately
returned to the patient. The haemodialysisriglshould then be
capped to form a closed system for disposal in a black garbage bag.
The emptiedPD bag with tubing should be properly clamped. All
tubingsshould bediscarded into a black disposal bag.

The sharps boxcontainer)should be punctureesistant properly

labeled andshould not be oveiilled above the warningline

indicating between 70% and 80% of its maximum voluifiee

filled box should be well covered amatoperly sealedThe home
user isrecommendetb return the boxo dialysiscenters for proper
disposal1, 80).

Non-critical items (e.g. bloogressurecuffs anddialysis chais)

can be cleaned with detergent. Clean all machines and surfaces
with detergent prior to and after use. Blood spills should be
handled as previously described as in section 7.li3stion of
critical items is not practicat home(90).
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9

Occupational Safety

Healthcare personnel are at rigkoccupational hazardsish as blood and body
fluid exposure, shaginjuriesor exposure to harmfudhemicas in the hospitats
work enviromment.

Training in health and safety should ensure that workezsognize and
understand the potential riskof healthcareassociated infectian A
comprehensiveolicy for the management bfood exposure incidents and their
reporting to the occupationalhealth authoritiesshould be established hese
incidens should be monitoredand relevant wcedureor equipmenshouldbe
modifiedif found necessary

9.1 Blood and body fluid exposure
Exposure to lmodborne pathogengcluding HBV, HCV andHIV, may
ocaur through needlestick injuries by sharp instruments that are
contaminated with an infected patient's bloodthrough mucosal contact
with a patient's blood().
9.1.1 Nature ofinjury
a. Sharginjury
Care should be taken to avoid injury when dealing \aitly
sharp instrumentdut particularly when they are contaminated

with blood and other body flugl such as dialysis needles.
Sharpsdnjuries are often associated with these activii®23.

1 Recapping needles

1 Transferring body fluid between containe using sharp
devices (such amsyringe and needlg)

1 Failing to dispose of used needles properly an
punctureresistant shagibox.

b. Bloodspills

Accidental exposure tepills of blood or other body fluids may
expose the healthcare workerBBV or other pathogens

P
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9.1.2 Prevention of occupational infections

In the hemodialysissetting, exposure to blood and potentially
contaminated fluids can be anticipated. Standard precautions are
recommended when caring for all patients.

a. General precautions forg@rention of sharps injury and blood
exposure:

1 Perform land hygiene before and after patient contact and
contact with blood or contaminated body fluids.

1 Staff should cover any cuts and abrasions with waterproof
dressings.

1 Using appropriatePPE such as glves, eye and face
protection, or gowns when contact with blood body
fluids is expected can prevepbtential exposures to the
eyes, nose, mouth, or skih0,91).

1 Vaccinationshould begivento preventinfections such as
HBV (92).

b. Specialprecautims in additiorto general precautions
1 Sharps injury

Needlestick injuries and other cuts can be prevented by
(92):

[ Using safer techniques
i Disposing of used needlesharps deviceis a sharps

boximmediately
i Using medical devices with safety featudesigned

to prevent injuries.

1 Blood spill

Staff shouldwearPPEsuch as gloves, eye protection, gown
or apron if splash or spray is anticipated.
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9.1.3 Management obccupationablood exposures 43)
a. Immediate care after exposure
1 Wash wounds and skin witlogp and water
9 Flush mucous membranes with water.
1 Report the incident to your supervisor.
1 Immediately seek medical treatm¢8)

[ Determinethe risk associated withthe exposure by
type of fluid and nature of exposure

i Evaluatethe source oéxposure
i Evaluate the exposed person.

1 Provide relevantollow-up testing and counselirzased on
the aboveassessment8J).

9.2 Chemicaldisinfectants

9.2.1 Chemicals may exert either acute or chronic effects on workers.
The consequenceslepend on extent of exposurdae route of
exposure, and the physical and chemical properties of the
substance

9.2.2 Personneshould take relevant precautions when handtimgmical
disinfectants(Pleaserefer to table B

9.2.3 Users shoulbbserve the product information and other relevant
details {ncluding chemicallabeling Material Safety Data Sheet
[MSDS], emergeng preparedne3s Proper measures for
controlling chemical exposures and spillage should be applied
accordingly(84).

9.2.4 PPE should only be used whehe risk could not be lowed by
other means.

9.2.5 Hazard assessmesihouldbe conductedvith respect tgarticular

tasls.
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Table 3: Common chemicals used in renalinits
Chemicals Hazards General Precautions
Alcohol (70%) [ Flammable 1 Handlein a
well-ventilated area
1 Keepaway from heat
sourca, and store in
nonflammable cabinet
Peracetiacid | Concentrated solution|f The whole process
(0.2%) flammable and causes  should beconduced in
serious eye and skin a wellventilaked area
damage 1 Use relevanPPE
when handling
Sodium 1 Irritateseyes;skin or | Handle in awell
hypochlorite mucous membranes ventilated area
(5.25% as in th f Put on appropriatePE
household while handlingsolution
bleach) 1 Not to be mixed with
acids to avoid release
chlorine gas
Citric acid 1 Causes serioutamage | Protective goggle
(20-25%) to eyes and skin should be used
irritation
Povidone 1 Prolonged contact with ] Protective gloveshoulg
iodine skin may cause be used
dermatitis
Remarks:
The table aims at providing general safety information of the substances
commonly found in disinfectants. Commercial producually contain a
mixture of different chemicals and thus may haxerying chemical
properties. The user should observe the MSDS of each particular
disinfectant for relevant safety information.
In view of the occupational hazard of using formaldehyde, it is alasir
for new dialysis centers to use rfutmaldehyde based disinfectarib
clean the RO system&%}
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10 Survelillance

Patientson chronic hemodialysisare at high riskof infections They have
impaired immune systrs and require frequent routine puncture of a vascular
access site fohemodialysis For patierg on peritonealdialysis, the leading
complication is peritonitis. Severe and prolonged peritonitis may lead to
peritoneal membrane failurdlorbidity, mortalty and financial burden othe
healthcare system are some of the adverse consequences of infections.

Infectionis the second most common cause of death in hemodialysis patients
the United Statef6) and theleadingcause of death in patients recetyirenal
replacement therapy in Hong Kong (22). Outbreaks of bacteremia and
bloodborneinfectionshavealsobeenreported irhemodialysicenters (2, 6, .

Resistant organisms may emerge as a result of frequent treatment with
antimicrobials (35). Monitang antimicrobial use and antimicrobiasistant
organisms associated with infections in dialysis patients is critical to prevent
antimicrobial resistance (368

Surveillance of dialysisassociated infections halpo identify risk factors of
infections and formulate measures to prevent infection and improve patient
safety (6 99) as well aghe quality of healthcarg100).

10.1 Developspecific surveillance prograsror dialysis centerswhich should
be incorporate into routine clinical activitiesThe surveillance program
should include bloodborne infections, primary blood stream infection,
peritoneal dialysis related peritonitis, exit site and tunnel infections,
antibioticresistant organisms and antibiotic use (7,1400:103).

10.2 Conduct surveillance iall dialysis centers, including satellite centers and
ambulatory careenters 96).

10.3 Use standardized methods and definitions for data collection and analysis
(35, 37, 18@).

10.4 Delegate the surveillance program to trained personnel to ensure that data
cdlection anddata managemerdre standardized, timely and accurate
(101).

10.5 Use statistical tools to monitor the trendnd identify risk factors of
dialysisrelated infections. Review causative organisms and presumed
etiology regularly to facilitate inteantion if infection igncreasing 47).

10.6 Benchmark the surveillance data with local and international rates, like the
Dialysis Surveillance NetworfDSN).

® Jointly prepared by

qp Infection Control Branch, Centre for Health Protection, Department of Health T
and

BREAR Central Renal Committee, Hospital Authority

HOSPITAL
AUTHORITY

WER
Department of Health



(L7 A R

Contre bor Healdy Passection

Infection Control Guidelines on Nephrology Services in Hong Kong @

Issue Date18" March2010
Page47 of 59

10.7 Periodically report the rates and tremd infections to relevantasties.

10.8 Investigate outbreakor abnormal clustering of dialysiglated infections
and make recommendations to frontline stafi@sessary96, 1(5).
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11

Quality measures

11.1 Periodically evaluate and validate the data and process of the surveillance
to ensire high quality andccuracy 101).

11.2 Establish indicators to measure the performance of dialysis sesueh as
rates of primary blood stream infections, exit site infections and peritoneal
dialysisrelated peritonitis}01).

11.3 Involve multidisciplinarypersonnel in each dialysis center to identify areas
for improvement and ensutbhat relevant recommendations, policies and
infection control practiceBave beemmplemented.

11.4 Regularly review and update eviderz@sed practican dialysis.

11.5 Provide infetion control training and education to all new and existing
healthcare workers on a regular basis.

11.6 Developawell structured peritoneal dialysis patient training prograhe
trainer should administer the program, demonstrate procedures, skills of
dialysis, care of the catheter and exit site. Refresher training is
recommended after peritonitis, catheter infecior interruption in dialysis
(47, 1@®). This strategy maylsobe appropriate fonemodialysigatients
on home therapy.
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Appendix

Appendix A:Hand Hygiene Technique

Hand Hygiene Technique

Palm to palm Right paim over left dorsum with  paim to palm with fingers
interlaced finger & vice versa interlaced

Backs of fingers to opposing Rotational rubbibg of right thumb
palm with fingers interlocked clasped over left palm & vice versa

Rotational rubbing backwards and Wrists are rubbed
forwards with clasped fingers of right
hand in left palm & vice versa
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