National Renal Advisory Board Meeting



	MEETING DETAILS

	Date and time:
	9.30am to 2.30pm Wednesday 8 August 2018

	Venue:
	Ministry of Health, Room GN.7, 133 Molesworth St, Wellington



	Committee Members

	Ian Dittmer (Chairperson),  Kay McLaughlin, Fredric Doss, John Schollum, Catherine Tracy, Mark Hodge, Max Reid, Jenny Walker, Nick Cross, Chris Hood, Sue Riddle, Jane Ronaldson, Yang Zhang-Farhi, Dee Hackett,  Suetonia Palmer, Murray Leikis

	Apologies
	Nick Cross

	Guests
	Suetonia Palmer (11.00am -12.30pm),  Sarah Penno 1.30pm,  Kate Crawford ½ hour 10.30am, Andrew Henderson

	Minutes Taken By
	Prue Fieldes



	No.
	Item
	Discussion/Action
	Responsibility

	Minutes

	
	
	
	

	1. General Business

	1.a
	Introduction
	The Chair opened the meeting and there were no conflicts of interest to the agenda. There were no corrections made to 09 May 2018 minutes.  Ian to put them on NRAB website. 
	Ian Dittmer

	1.b
	Review of the minutes recorded at the previous meeting held on  
9 May 2018
	[bookmark: _MON_1461403636][bookmark: _MON_1461404180][bookmark: _MON_1465893593][bookmark: _MON_1465893676][bookmark: _MON_1465893690]The previous NRAB minutes were taken as read by Murray Leikis and seconded by everyone else.

Open actions are included in agenda items (below) or identified as carried forward. 

	





	1.c
	New Members

	Dee Hackett and Suetonia Palmer were welcomed to committee.  
	

	1.d
	Director General Ministry of Health
	Sue Riddell introduced Ashley Blomfield, the Director General of Ministry of Health to NRAB committee team.  A discussion took place including downside of the RMO Schedule 10.  Ian Dittmer to collate a document to send to Ashley Blomfield on behalf of all the Service Clinical Directors.
	Ian Dittmer

	2. Regional Roundup

	
	Auckland





















Northern













	For many years the NRAB has a regional news round-up as an agenda item.

Many/some DHBs do not have membership on NRAB so each Clinical Lead/Manager to send in a summary prior to meeting. Embedded is PPT slide for you to use.  

Include up to 3 news items and up to 3 risks that your unit faces. If you would like something discussed more fully then contact one of the NRAB members (or Ian Dittmer) so that more in depth discussion could be held.




Northland DHB (Jenny Walker)

 
Waitemata DHB (Janak De Zoysa)

  

Auckland DHB (Ian Dittmer) 


 
Starship Hospital (Jane Ronaldson):  



Counties Manukau DHB (Catherine Tracy/Chris Hood)     


	Clinical Lead/Manager










Jenny Walker









Ian Dittmer



William Wong/Jane Ronaldson



Catherine Tracy/
Chris Hood



	
	Midland
	Waikato DHB (Mark Hodge) 



Taranaki DHB: (Ian Dittmer)

Nothing reported.



	
Peter Sizeland/
Mark Hodge








	
	Central
	Hawke’s Bay DHB (Andrew McNally)




MidCentral DHB: (Norman Panlilio/Curtis Walker)


Capital & Coast DHB and Hutt (Murray Leikis)





	






Norman Panlilio 




Kay McLaughlin

	
	South Island

	Upper South Island (Nelson)


Canterbury DHB (David MacGregor)



Southern DHB (John Schollum)


	

Murray Leikis










John Schollum


	3. New Business      

	3.a
	Review of National Travel Assistance Scheme
	Nothing reported.
	Max Reid

	3.b
	Total Plasma Exchange – email from Jo Brown embedded
	
  Do people credential SMO’s and nurses.  Dr Hood to summarise and send out to everyone. (see email dated 9 Aug folder Prue sent to Chris: if nothing received re-remind (in Prues calendar 20 Aug)
	Chris Hood

	3.c
	Immunisation of adults pre-dialysis, on dialysis or pre-/post-kidney transplant  
	Ian thanked everyone who had chipped into this.  There is a link to the recommendations on both the NRAB and NRTLT sites
	Ian Dittmer/
Jane Potiki/
Nick Cross

	3.d
	National Renal Transplant Leadership Team
	Terms of Reference for National Renal Transplant Leadership Team now on website.  Google NRTLT to view.
	Everyone

	3.e
	Replacement NRAB Member Representing New Zealand and Australia Society of Renal Dialysis Practice Inc.  
	Fredric Doss last meeting to be 14 November 2018. Balaji Jagannathan from Waitemata DHB to replace him.
	Balaji Jagannathan

	3.f
	ANZDATA Contracting
	
Annette Pack has said that the Ministry has rolled over ANZData Funding for the next 2 years.  (The Ministry Contracts are with South Australia Health than ANZData.  Suetonia Palmer agreed to be key contact person.
	Ian Dittmer/ Annette Pack/Suetonia Palmer

	3.g
	ANZData:  NZ Nephrology 11th Annual Report  October 2018

	Summary of New Zealand report activity

The New Zealand Activity report (originally the Standards and Audit report) is prepared for the NRAB each year by the New Zealand ANZDATA Working group (formerly the NRAB Standards and Audit sub-committee). The present report is the 11th completed. The New Zealand report is provided to examine practices and outcomes related to treated end-stage kidney disease (dialysis and transplantation). The report is intended to examine whether nephrology care meets minimum tier 2 standards and provides a basis for clinical quality improvement.  The report is based largely on ANZDATA from the previous completed year (for example 2016 data for the 2018 report) supplemented by the New Zealand Peritoneal Dialysis Register, the National Renal Transplant Service, and the NZ Blood Service. The report is generated through in-kind service by the current primary author Suetonia Palmer and takes approximately 30-40 hours to generate per annum. 
  The report content is the responsibility of the ANZDATA Working Group consisting of New Zealand nephrologists, trainees, Māori health advisers, and ex officio membership from ANZDATA to provide methodological and statistical advice. The report is (aimed to be) released in Q2 of each year and published in PDF format on the NRAB section of the Ministry of Health website. The 2016 report has increased the availability of survival outcome data and the first standardized mortality ratio for incident dialysis patients in the annual reporting cycle. It is intended to provide additional standardized data in the 2019 report (for 2017 data) so that evidence of New Zealand nephrology activity can account for differences in the populations served by individual DHBs. These additional data analyses have been provisionally agreed to by ANZDATA. Data for peritoneal dialysis is derived from the New Zealand Peritoneal Dialysis Registry, although there continues to be challenges with timely receipt of data from the NZPDR and completeness of the NZPDR dataset. Notably, the ANZDATA governance structures are, at the time of writing, under review.

Key findings of the 2018 New Zealand Activity Report
The key findings in the 2018 report (2016 data) are:
· Large year-on-year increase in kidney transplantation, although waiting list not decreasing (suggesting current kidney transplantation rate keeping up with demand)
· Variation in transplantation rates across DHBs (unadjusted for population characteristics)
· Low pre-emptive and living donor kidney transplantation rate among non-European patients
· Variation in late referral for specialist assessment across DHBs
· Falling home haemodialysis and peritoneal dialysis rates compared to facility haemodialysis
· Lower home dialysis rates for Māori and Pacific patients
· Below standard incidence of permanent dialysis vascular access
· Variation in rate of catheter-associated blood stream infection and peritonitis/exit site infection by DHBs
Recommendations for the 2019 New Zealand Activity report
New Zealand nephrology could expand the already extraordinary value of ANZDATA incrementally to provide substantially greater impact on quality improvement and knowledge about care processes by a more defined process for publication and review by the NRAB.
The key recommendations to the NRAB for the 2019 NZ activity report are:
Delivery of the draft 2019 report by the ANZDATA working group to the NRAB at least 3 weeks before the May 2019 meeting with:

1. Delivery of the draft 2019 report by the ANZDATA working group to the NRAB at least 3 weeks before the May 2019 meeting with:
a. Summary of core findings (5-10 items)
b. Key interpretation of the findings 
c. Core recommendations for a response to the findings
d. Recommendations for future analyses
2. Review and discussion of the activity report and recommendation document and by the NRAB or delegated body to:
a. Finalise the 2019 annual report and recommendation document within 4 weeks of the NRAB meeting
b. Approval of the final versions of the 2019 activity and recommendation reports for release to the Ministry of Health and public release
c. Agreement on analyses for inclusion in the 2020 activity report
	Suetonia Palmer

	3.h 
	KPI’s
	
 Awaiting 1 page document from  Drew re advances in 2016 NZ Nephrology Activity Report and a report on some of the key findings and questions. This to include a paragraph on what he thinks should happen re advances in report and some of the key findings and questions with plus side and also include Prems and Proms. Document to be sent to Ian Dittmer with a copy to Prue and Ian will then circulate to  NRAB to endorse before going into minutes. 

There should be a “Standard Item” called Quality Improvement at National meetings.
	Drew Henderson

	3.i
	Anzdata Registry  Founder Passed
	
[bookmark: _MON_1595333789]Tim Mathew founder of ANZData Registry passed away 22 July 2018
	

	4. Medicines/Pharmac   

	4.a
	
PTAC/Pharmac


	
[bookmark: _MON_1587473430]From 9 May 2018 meet: Attached is Ian’s Cinacalcet letter which he has sent to Helen Pilmore and she will   take this to PTAC subcommittee.  PTAC to then make submission to Pharmac. 
Nothing discussed at this meet

	
Ian Dittmer



	4.b
	PTAC/Nehrology Subcommittee
	PTAC want a new member who is on NRAB.  Nick Cross was recommended.
	Nick Cross

	5. Ongoing Business  

	5.a
	NZ Chapter of the ANZSN

	Meeting going ahead 12, 13 and 14 October 2018.  This is on ANZSN site. Kevan Polkinghorne is guest speaker.  On the Sunday morning there is Education session for Registrars.  Programme is going out shortly.  People to be encouraged to register. (It was noted that it was expensive to attend). 

Murray Leikis position as Rep with ANZSN finishes in November and Suetonia Palmer is taking over as New Zealand Chair.



	John Schollum/
Murray Leikis/
Suetonia Palmer






	5.b
	Dialysis training program for renal advanced trainee registrars
	Fredric Doss has developed a Dialysis training programme for renal advanced trainee registrars which will be piloted at ADHB for next intake. Fredric to present this dialysis training programme at next NRAB meeting for comments and feedback. This could be adapted nationally by all renal centres for renal advanced trainee registrars. This will be paper based and Fredric to talk about it for ½ hour at next NRAB meet.
	Fredric Doss

	5.c
	Nephrology Advanced Training 

	There are is no news.  Steadily moving along with trainees.


	Murray Leikis 

	5.d
	Pharmac – HD Contracts (Fresenius)

	
Sarah Penno memo sent to Ian so he can send out to other DHB’s.  People to feel free to email Sarah sarah.penno@pharmac.govt.nz with any queries or with any information.  Pharmac have a video link.  This also to be accessed at RSA meeting on 26 October in Dunedin. 
	Sarah Penno

	5.e
	Standards & Audits
	Nil
	Suetonia Palmer


	5.f
	National Viral Screening and Protection in Haemodialysis 
	
[bookmark: _MON_1595410407]Since meeting Murray sent through embedded document   re National Renal Advisory Board recommendations for infection control in New Zealand haemodialysis units for the blood born viruses: Hepatitis B, C and Human Immunodeficiency Virus (HIV). This will be placed on the NRAB site
	Murray Leikis/
Fredric Doss

	  5.g
	Emergency Management
	Emergency Management – Kate Crawford Kate_Crawford@moh.govt.nz went through the Emergency Management (EMIS)system that is available to us. Kate is happy for units to ring her and discuss applications including in an emergency.  Ian will send a note to all Service Clinical Directors and Managers advising them of the system and encouraging participation after he has consulted with Kay McLaughlin and Catherine Tracy.



	Kate Crawford/ 
Ian Dittmer/
Kay McLaughlin/ Catherine Tracy


	6. CKD

	6.a
	Late CKD Database
	From 9 May meet: Ian Dittmer to make contact with Ola.  From this Meet:  To do.
	Ian Dittmer/ Kay McLaughlin


	7. Dialysis

	7.a
	PD Registry Update/PDOPPS Update
	Walaa Saweirs presenting/demonstrating work that has been done at National Renal Group meeting.  Ian to contact  PD Registry people to attend and present some data.  Mark Marshall is still involved in PDOPPS.  
	 Ian Dittmer




	8.  National Transplant Service

	8.a
	National
Transplant Activity/Service

	Ian gave some updated numbers regarding transplantation and the Live Donor reimbursement scheme.

	Nick Cross



	9. Ministry of Health

	 9.a.
	Compensation for Live Donors
	Ian presented some information regarding donor compensation.


	Nick Cross

	10. Kidney Health New Zealand 

	10.a
	Report  on Kidney Health New Zealand


	
See Max’s report (scroll to Page 2)
	

Max Reid/


	11. Standard Report Updates

	 11.a
	Subcommittee reports
1. Renal Nursing Advisory Group


2. Australian and NZ Dialysis Board of Practice



	


Copy of Workforce survey  sent in by Mark Hodge 



NZASRDP update:

· Next Board meeting 14th September 2018.
· Melbourne Education evening 2nd November 2018 & Launch of Australian membership 
· 23rd November 2018 Education evening in Auckland, AGM and Board meeting.
· 24th November 2018 Renal Pharmacology course at MIT.
· Fredric Doss stepping down from Chairman role of NZASRDP and Balaji Jagannathan will be the incoming chair. Balaji will join NRAB as representing  NZASRDP ( From  Nov 2018 meeting).
·  Next intake for MIT- Renal Physiology course in Jan 2019.
· Online blended model of Renal Physiology course for outside Auckland and Australia- work in progress.

	
Mark Hodge/ Kay McLaughlin


Fredric Doss

	12. Ministry of Health

	 12.a
	Ministry of Health
	Prue emailed Sue 10 Aug to ask her to send priorities to Ian and also to tell me something re Ashley the new person.
	Sue Riddle
Ian Dittmer/ Nick Cross

	13. Other business

	13.a
	Research
	No update.
	Murray Leikis
Jenny Walker

	13.b
	CMDHB Non-Resident
	From 9 May meet: This has been through every committee and been approved by Board and now awaiting Ministries comments.  Initial comment from them was that they supported it but not to enact on it until hearing back from them.  This needs to be sent to CEO’s.  From this Meet: No update.
	Catherine Tracy



	13.c
	Nurses Strike
	During the Nurses Strike one patient was slightly harmed by having two three day dialysis breaks in Auckland.  Several transplant lists were also lost.
	Ian Dittmer

	13.d
	CARI Guidelines (Unpublished)
	
[bookmark: _MON_1587555363]From 9 May meet: Embedded is the unpublished CARI guidelines to go with Murray Leikis’ previous viral paper.  
	Murray Leikis

	Next meeting

	Date:  14 November 2018
	Time: 9.30am-2.30pm
	Venue:   Miramar Golf Course
Nr Wellington Airport

	Dates for NRAB Meet 2018
	Wednesday 14 March 
Wednesday 9 May 
Wednesday 8 August 
Wednesday 14 November 
Venue:  Ministry of Health, Wellington

	Dates for NRAB Meet 2019
	Wednesday 13 March 
Wednesday 15 May 
Wednesday 14  August 
Wednesday 20 November 
Venue:  Ministry of Health, Wellington



											
10

image2.emf
NorthlandDHB_News _Aug18.pptx


NorthlandDHB_News_Aug18.pptx
Northland DHB

News

1 – Whispers of a rebuild at the currently condemned (yet being used) Bay of Islands Satellite unit at Kawakawa

2 - Whangarei HD unit new RO will hopefully be installed within the coming 3months (hopefully before current RO fails!)

New Clinical Psychologist starting in October

Risks

1 – No clarity on haemodialysis contract

2 – Loss of social worker with replacement due in September at the earliest & need for increased social work time beyond this – uncertain if DHB finances will allow

3 – Nurses strike – should there be another strike, then NDHB will contest the need that chronic HD is LPS – last strike caused a multitude of logistic & clinical issues







Northland DHB.
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WaitemataDHB_News_Aug18.pptx
Waitemata DHB

News

Nil of note

Risks

1 Lack of Psychological Assessment for Tx recipients – delay in workup

2 Delay in follow-up for general Nephrology OPC

3 Lack of funding for therapeutic plasma exchange. Looking at xfer to ADHB. 
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AucklandDHB_News_IDittmerAug18.pptx
Auckland DHB

News

Glen Innes build

HD contract

2 new physicians

Risks

HD contract

Buildings

3
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Starship_DHBnews_WWongAug18.pptx
Starship Nephrology 

News

Consultant staff shortage and turnover

New permanent consultant commencing November 2018

Increasing chronic dialysis numbers, highest in last 10years



Risks

Staff burnout

Shortage of paediatric nephrology trainees

Increasing pressure to maintain quality care











Starship Nephrology
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CMDHB_CountiesM_News9May18.pptx
CMDHB

News

1.  Nocturnal HD commenced 24th April. 6 patients. Going well.  Expanding to 12 in one month.

2.  Have moved to Techmed for provision of TPE.

3.  ELISA PLA2 now available.  (Grp email being prepared).  Metformin assay due mid-May.

Risks

1.  Home therapy rate falling (42%).

2.  Poor quality facilities

3.  Ability to give cytotoxics in outpatient setting threatened due to haematology and oncology demand.
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Midland_DHBnewsAug18.pptx
Midland regional Renal Service

News

New renal physicians (Lai Wan Chan, Angus Turnbull)

Case for more capacity for Waikato based facility HD successful

New allied health staff (psychologist, pharmacist, podiatrist, Maori health worker)

Risks

Patient numbers including protection and promotion of patient autonomy (home based dialysis) 

HD Machine replacement 

Lack of IT platform to support patient care and service planning











Midland regional Renal Service
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HawkesBayDHB_News_AMcNally_Aug18.pptx
HBDHB

News

1 - Colin Hutchison promoted to acting Executive Director of Provider Services (formerly known as COO) for next 6 months.  Locum cover arranged for CH’s outpatient clinics over this time. 

2 - Using Theranova dialyser for 2 months – no incidents/concerns so far.

3 - One patient with aHUS liver kidney transplant in Auckland 30.6.18 – so far so good…

Risks

1 – Dependence on locum cover for next 6 months to keep up with outpatient clinic demand.  Uncertainty exists re this situation come Jan 2019.

2 – Most HB patients on DDL have high PRA and low likelihood of transplant.

3 – Ongoing shortage of interventional radiologists, and lack of designated inpatient block renal beds/ward/hub.  
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MidCentral_DHB_News_NPanlilio_Aug18.pptx
MidCentral DHB
Update 25/7/2018

News

1. Regular haemodialysis patient review ha been instituted this year (6 monthly, previously unable because of staffing)

2. Pre-dialysis nurse position filled with a view of facilitating increased uptake of home dialysis option

3. Renal Sharepoint database, a basic database to capture and report on units KPI has been developed

Risks

1. Dialysis Unit Infrastructure continues to be sub-optimal (work is being done re:relocation, likely before 2019)

2. Nursing staffing ratio still a problem (review ongoing lead by senior management)

3.  No Sunday on-call nurse for acute dialysis (ICU covers) deemed unsatisfactory (included in nursing staffing discussion)









MidCentral DHB
Update 25/7/2018
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CCDDHB_DHBnewsMLeikisAug18.pptx
CCDHB DHB

News

Highest number of dialysis patients 268 (30/6/18). 6% annual growth from 2017

Approval to work on business case for Hutt satellite unit

Formalised transplant acceptability meeting

Started MDT treatment pathway planning meeting for new/near RRT patients to continue focus on home therapies

Risks

Centre based capacity for haemodialysis

Slower transplant activity year

Risks to patient care continuity with RMO roster changes due to MECA compliance

DHB management – temporary CEO, vacant COO positions
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NelsonMarlDHB_NewsMLeikisAug18.pptx
Nelson Marlborough

News

1  Slow expansion in all modalities of RRT 

2 New Dialysis unit facility plan near completion

Risks

1 funding approval for Capital and Operational funding for new unit

2 Pressure to compromise dialysis services due to co-location to ICU/High dependency area bed demand
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Canterbury_DHB_News_DMcGregor_Aug18.pptx
Canterbury DHB

News

New HDTC build finally progressing to replace EQ damaged current building ETA March 2019

Locum nephrologist – Pamela Mooi here for 12 months

Good year for transplants (23 to July)

Risks

Acute HD centre in urgent need of renovation/repair

Centre HD patients overflowing into HDTC blocking training slots 

Need more dialysis nursing FTE in HDTC
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Southern_DHB_News_JSchollum_Aug18.pptx
Southern DHB

News

Ongoing discussion with regards Nephrology services in Dunedin Hospital rebuild

Home haemodialysis training module for patients and staff in final stages of development





Risks

Tenuous access to vascular surgery due to retirement/sickness

Difficulty recruiting staff to community supported dialysis 

On going facility issues
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TotalPlasmaExchange_JBrown_Aug18.docx
From: "Jo Brown (WDHB)" <Jo.Brown@waitematadhb.govt.nz>
Date: 25 July 2018 at 13:17:00 NZST
To: "Ian Dittmer (ADHB)" <IDittmer@adhb.govt.nz>
Subject: Total Plasma Exchange

Hi Ian

 

I am writing to you in your capacity as Chair of the National Renal Advisory Board. 

 

As you are aware in the last few months an issue arose in the Auckland region following the temporary outage of the CMH TPE service.  This led to questions being asked about the arrangements across Auckland metro including at Waitemata DHB.  It would seem there are different arrangements in each DHB and it is unclear whether each DHB service is providing the same or consistent access, quality and level of intervention.  Are you able to advise if there is any visibility nationally on the current access criteria and levels of service across NZ and in addition to this:

1. are any existing national guidelines relating to both the criteria for TPE and the minimum clinical standards required of TPE providers in NZ

1. is there a common understanding of what is delivered by whom across the 20 DHBs and whether these are DHB provided services on a local or a regional basis

1. are there any clinical concerns from a national point of view with the current arrangements in  place across the country

 

In my capacity as Hospital funder for ADHB and WDHB I am trying to understand whether there is any likely clinical or economic benefits in reviewing the current Auckland region arrangements. 

 

Would appreciate any feedback and advice you may have to offer on this

 

Regards

Jo

 

Joanne Brown 
Funding and Development Manager - Hospitals 
Planning and Funding
Waitemata and Auckland District Health Boards
Ph: +64 9 486-8920 ext: 43261 | Fax: +64 9 441-8957
Mobile: 021 784 625 | Email: jo.brown@waitematadhb.govt.nz 

[bookmark: _GoBack]
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ANZDataContracting_APack_Aug18.docx
From: Annette_Pack@moh.govt.nz [mailto:Annette_Pack@moh.govt.nz] 
Sent: Monday, 16 July 2018 10:07 a.m.
To: Ian Dittmer (ADHB)
Subject: ANZDATA contracting



[bookmark: _GoBack]Hi Ian 

The Ministry has rolled over the contract for ANZDATA/ANZOD for a further two years with unchanged funding and service specification. As the contract expired on 30 June 2018, the timing of reporting of the Review findings did not allow sufficient time for either party to consult with stakeholders, and it was important to give ANZDATA certainty over funding. The only change made is that the Ministry contracts with South Australia Health and Medical Research Institute Ltd rather than ANZDATA itself, which was a review recommendation and requested by Stephen McDonald and Kylie Hurst.  The Ministry and SAHMRI/ANZDATA have agreed to review the service specification during the term of the contract. 

I recall that Tonya Kara was keen on being involved in developing a new service specification that would get value for money for New Zealand from the existing funding. I am writing to ask whether NRAB wants to be involved in making recommendations to the Ministry on key deliverables and performance measures to be included in a revised Service Specification? The recommendations of the Review report would also need to be considered. 

This isn't urgent, but if you've got time to flag the issue at your August meeting, perhaps with a view for further discussion at the November meeting, please let me know. 

Thanks and regards 

Annette Pack 
Portfolio Manager 
Electives & National Services 
Service Commissioning 
Ministry of Health, 133 Molesworth Street, Wellington 6011 
DDI: 04 816 2237 

http://www.health.govt.nz 
mailto:annette_pack@moh.govt.nz 
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Current Performance





2004	NDHB	WaitDHB	ADHB	CMDHB	WDHB	MCDHB	HBDHB	TDHB	CCDHB	CDHB	SDHB	10.1	16.38	12.66	13	30	18.3	12	16	19	2016	NDHB	WaitDHB	ADHB	CMDHB	WDHB	MCDHB	HBDHB	TDHB	CCDHB	CDHB	SDHB	24	23	37.5	18	17.600000000000001	26	18.5	30	23.8	38	17.8	







2007	NDHB	WaitDHB	ADHB	CMDHB	WDHB	MCDHB	HBDHB	TDHB	CCDHB	CDHB	SDHB	0.7	0	1	1	2.2999999999999998	0.5	3.5	0.75	0.75	2016	NDHB	WaitDHB	ADHB	CMDHB	WDHB	MCDHB	HBDHB	TDHB	CCDHB	CDHB	SDHB	1.2	0.6	0.3	0.7	0.6	0	0.4	1.2	0.5	1.2	





2004	NDHB	WaitDHB	ADHB	CMDHB	WDHB	MCDHB	HBDHB	TDHB	CCDHB	CDHB	SDHB	0.84	0.77	0.7	0.72	0.56000000000000005	0.65	0.7	0.96	0.8	2016	NDHB	WaitDHB	ADHB	CMDHB	WDHB	MCDHB	HBDHB	TDHB	CCDHB	CDHB	SDHB	0.77	0.68	0.62	0.73	0.8	0.67	0.61	0.44	0.84	0.65	0.85	





2004	NDHB	WaitDHB	ADHB	CMDHB	WDHB	MCDHB	HBDHB	TDHB	CCDHB	CDHB	SDHB	66	16	35	31	40	0	42	78	50	2016	NDHB	WaitDHB	ADHB	CMDHB	WDHB	MCDHB	HBDHB	TDHB	CCDHB	CDHB	SDHB	50	28	22	24	18	30	20	18	40	18	50	













ANZSN KPI’s
		Victoria- KPI program
		ANZDATA individual hospital reports
		No national unit identifiable data
		NZ Outcomes publication
		

		Pre Dialysis		Measurable NZ

		Proportion starting with a permanent access (composite PD+HD)		Y

		PreDialysis Education as a % of those starting RRT		N

		HD		

		AVF/AVG use at first HD		Y

		CRB		Y

		PD		

		PD catheter at first RRT		

		Time to PD placement after acute HD start		Y

		Peritonitis		Y

		HD and PD		

		Standardized mortality rate or 1,3+5 yr RRT survival		N (but possible)

		Home therapy usage as a % of all HD and PD		Y









		Tx		Measurable NZ

		Pre Emptive LRDTx  vs all LRDTx		Y

		Number of patients under 65 who have had  a Tx or are listed at 3 and 6 months		N

		Graft survival		Y-Not by unit


		Recipient survival		Y-Not by unit

				

		Administration		

		Time to ANZDATA return		Y
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 Tim Mathew, a founder of the ANZDATA Registry, passed away last Sunday 22 July 2018. 

It was the foresight of Tim that led to the creation of the ANZDATA Registry in 1977, linking dialysis and transplantation data in a way that placed the patient journey at the centre of analyses. He oversaw the development of the Registry for many years, including the creation of ANZOD (the Organ Donor Registry) in 1989. He was Chair of the Registry Steering Committee until 2002. 

Subsequently he maintained a close association with the Registry in his role with Kidney Health Australia. In particular, he was a strong advocate for the use of evidence to drive advocacy and policy, and data from the Registry gained new prominence in government circles through this. 

He will be remembered for his foresight, his commitment to making lives of patients better, and his energy and enthusiasm for “making good things happen”. 

May he Rest in Peace.
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[bookmark: _GoBack]National Renal Advisory Board

10th May 2018



To Dr Helen Pilmore

Renal Physician

Auckland DHB







Dear Helen



As requested the National Renal Advisory Board discussed Cinacalcet at its March and May meetings. We have essentially agreed the following and would be happy for that to used in any submissions for Pharmac etc.



	We recognise that there is no evidence for long term benefit from cinacalcet. However cinacalcet appears to effectively control calcium in patients with secondary/tertiary hyperparathyroidism in the setting of renal replacement therapy. If cinacalcet funding is to be considered it should be for very specific indications. The National Renal Advisory Board would suggest applications should be limited to Nephrologists with the following criteria;



Patient on renal replacement therapy with tertiary hyperparathyroidism (markedly elevated PTH with hypercalcaemia) or symptomatic secondary hyperparathyroidism (elevated PTH with metastatic calcification/severe bone pain/Browns fractures/PTH related atypical fractures or severe proximal myopathy)



And

Repeated unsuccessful parathyroid exploration with inability to localise residual parathyroid tissue 



Or

Surgically inaccessible parathyroid tissue



Or

As a bridge to transplantation when parathyroid surgery is not feasible







Yours Sincerely 



Ian Dittmer

Chair – National Renal Advisory Board
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A1173703  1


Memo to National Renal Advisory Board following Board meeting 
8 August 2018


PHARMAC gave a brief update to the Board on progress to date with the Haemodialysis 
RFP process. The evaluation of the submitted proposals is almost completed, with the 
next step to start negotiating with the suppliers to progress the proposals. It is 
anticipated that the consumable only proposals will be progressed relatively quickly 
while the Price-per-Treatment proposals will take longer. It was also explained that once 
the initial framework had been established there will be discussion with individual DHBs 
to both ensure the proposal will work and to understand the possible impact of the new 
proposal on each DHB.


Board members mentioned they are keen to ensure that they can access hypo-
allergenic dialysers as part of a PPT bundle. They also want to be able to use plastic 
cannulae not just metal needles. These items will be discussed with suppliers as their 
proposals are progressed.


A question was asked as to how the lifespan of a machine would be calculated as 
historically there had been difficulties in getting suppliers to provide predicted lifespans. 
The preference is on hours of use alongside years since manufacture rather than just 
using years as this does not take into account larger units using their machines for 
multiple sessions in one day, repeatedly. This will be discussed with suppliers when 
negotiating agreements.


PHARMAC will continue to provide updates to the Board as the procurement process 
progresses.
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[bookmark: _GoBack]National Renal Advisory Board recommendations for infection control in New Zealand haemodialysis units for the blood born viruses: Hepatitis B, C and Human Immunodeficiency Virus (HIV).



The three blood born viruses, Hepatitis B, C and HIV, are at risk of transmission between patients and staff in haemodialysis units.  Internationally there have been recognized outbreaks within units but none in New Zealand to date largely due to good practices by staff in the units.  These viruses can lead to chronic infection with long term consequences if left untreated, however today there are very effective therapies available to control or cure these viruses. Transmission of these viruses can occur from blood to blood exposure with contaminated blood products, shared IV needles and other medical equipment and sexual contact.  Staff exposure can be through needle stick injury, mucous membrane contact/splashing and through unprotected cuts and abrasions.

A survey of New Zealand haemodialysis units has shown there is a significant variation in practices for screening dialysis patients, vaccination, isolation of patients and isolation and cleaning of dialysis machines and equipment.

The NRAB suggests that units note the various guidelines listed below and ensure that individual dialysis units have appropriate protocols in place to protect staff and patients from these blood born viruses. It is noted that the different haemodialysis machines require different solutions and processes for disinfecting and cleaning according to manufacturer’s instructions.

It is suggested that units have policies for:

1. Viral blood test screening noting that new patients or patients who refuse testing should be treated as infectious until results are known



2. Vaccination where available and treatment pathways for patients with positive tests



3. Standard infection control precautions for all patient contacts (http://www.who.int/csr/resources/publications/4EPR_AM2.pdf)



4. Waste disposal and recycling



5. Cleaning procedures of dialysis machines, chairs and tables and other shared chattels after every haemodialysis treatment



6. Cleaning procedures of other shared equipment or processes for single patient use equipment



7. Cleaning procedures of centralised central water processing units (CWP) and the water circuits along with individual reverse osmosis units



8. Procedures for managing a breach in the above recommendations



Available guidelines:

WHO standard infection control precautions http://www.who.int/csr/resources/publications/4EPR_AM2.pdf

KHA-CARI Guidelines: Prevention of blood-borne virus transmission in haemodialysis units – draft. http://www.cari.org.au/current_projects.html





UK renal association. Clinical Practice Guideline Management of Blood Borne Viruses within the Haemodialysis Unit. https://renal.org/wp-content/uploads/2017/07/BBV-Draft-Guideline-July-2018-online-version.pdf

BCRenal. Cleaning and disinfecting hemodialysis machines and stations. http://www.bcrenalagency.ca/resource-gallery/Documents/Cleaning%20and%20Disinfecting%20Hemodialysis%20Machines%20and%20Stations.pdf

CDC Guideline for disinfection and sterilization in healthcare facilities 2008. https://www.cdc.gov/infectioncontrol/pdf/guidelines/disinfection-guidelines.pdf
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PREVENTION OF BLOOD-BORNE VIRUS TRANSMISSION IN HAEMODIALYSIS UNITS





Date written: May 2017


Author: Dr Nicole Gilroy and Dr Muh Geot Wong





			GUIDELINES


Surveillance


Routine


a. We recommend that all patients should be screened for hepatitis B virus and hepatitis C virus prior to commencement of dialysis or when transferring from another dialysis facility. The serological screening panel should include serology for hepatitis B (HBsAg, anti-HBc, anti-HBs), and hepatitis C (anti-HCV) together with baseline liver function tests (1B).


b. We recommend that patients be screened for human immunodeficiency virus (HIV) if they are identified as having risk factors for HIV acquisition or have serological evidence of either hepatitis B or hepatitis C infection (1B). 


c. We recommend that patients who are hepatitis B vaccinated with anti-HBs ≥10 mIU/mL have anti-HBs rechecked annually. For vaccine non-responders, with anti-HBs titres <10 mIU/mL, recheck HbsAg every six months (1C). 


d. We recommend more frequent testing (every three months) in dialysis units with high-prevalence of hepatitis B (1C).


e. We recommend that those who are seronegative for hepatitis C have anti-HCV rechecked every six months. (1C).








Enhanced


f. We recommend that the local incidence and prevalence data for hepatitis B and hepatitis C be considered in determining the frequency of testing for aminotransferases (ALT/AST) (1C).


g. We recommend that all patients negative for hepatitis B receiving in-centre haemodialysis are rescreened for hepatitis B (HBsAg, anti-HBc and anti-HBs) if there has been a notification of a seroconversion of hepatitis B (HBSAg negative to positive) within the dialysis population. All patients who are non-immune should have repeat screening every two weeks for three months (1C).


h. We recommend that all patients associated with a dialysis centre undergo rescreening for hepatitis C (anti-HCV, HCV RNA) if there has been a seroconversion of hepatitis C (anti-HCV negative to positive) within the dialysis population, thence repeat screening every two weeks for three months (1C).


i. We recommend that all patients returning from holiday haemodialysis or haemodialysis at an alternative facility where the endemic rates of BBV is high and/or adherence to standard infection control precautions uncertain, be serologically screened on re-entry for hepatitis B (HBsAg, anti-HBc, anti-HBs), hepatitis C (anti-HCV, HCV PCR), and HIV (HIV Ag/Ab) and again at 6 weeks (1C).





Infection control precautions


Standard precautions


j. We recommend that dialysis staff should receive education in the implementation of standard precautions, in particular hand hygiene and aseptic technique and that adherence be routinely audited in centres undertaking haemodialysis (1B).





Patients


k. We recommend that hepatitis B non-immune haemodialysis patients receive a course of hepatitis B vaccination that is compliant with National Immunisation Guidelines (1B).


l. We suggest that HBsAg positive patients be dialysed in isolation or cohorted in an area that is separate to that where patients who are HBsAg negative receive dialysis (2C).


m. We suggest that HBsAg positive patients use a dedicated dialysis machine, and single use dialysers. When dialysers are to be reused, they should be decontaminated and disinfected (2C).


n. We suggest that patients with HIV or who are anti-HCV positive are not dialyzed in isolation, nor on a dedicated machine (2C).


o. We suggest that the isolation of anti-HCV positive patients and the use of a dedicated machine may be beneficial in a high prevalence setting (seroprevalence > 15%) or where an outbreak of hepatitis C has not been possible to contain (2C).





Equipment 


General – We recommend


p. Single use items should be disposed of after use on one patient (1D).


q. Non-disposable items should be disinfected between patient use. If disinfection is not possible (for example, tourniquets and tape) then these devices should be dedicated for single patient use only (1D).


r. Physiological monitoring equipment such as thermometers and sphygmomanometers scales should be dedicated for use for each patient, when disinfection is not possible between uses (1D).


s. Medications and supplies should not be moved between patients. If multi-dose medications are to be used (multi-dose vials or requiring diluents dispensed from a multi-dose vial) then these should be prepared in a central designated area, and then dispensed to individual patients. No drugs or materials from the dialysis station should be returned to the preparation area (1C).


t. Needles should be dispensed into a sharps container. Containers should be designed to allow for non-touch technique (1D).





Associated dialysis-related measures – We recommend 


u. After each dialysis session all surfaces should be wiped clean. Disinfection of the surface of dialysis machines should be undertaken according to the manufacturers’ specifications (type of disinfectant, contact time and concentration) (1C).


v. External circuits, once removed, should be transported from the dialysis station in a leak proof bag to a designated clinical waste area. If components require reprocessing or the circuit needs to be drained, then this should be undertaken in a dedicated area separate to treatment areas or areas used for the preparation of medications (1C).


w. Dialysis machine should be fitted with an external transducer protector to the pressure lines of external circuitry. The fit to the pressure monitor should be tight to minimise risk of wetting. If wetting occurs then the transducer should be replaced (1D). 


x. If fluid is evident on the machine side of the filter then the machine should be taken out of service, the internal filter changed and the internal housing disinfected (1D).














UNGRADED SUGGESTIONS FOR CLINICAL CARE  


· We suggest that haemodialysis patients with chronic hepatitis B, hepatitis C or HIV infection be referred to an appropriate specialist for staging of their diseases and assessment for treatment.


· Patients with a high viral load for hepatitis B, hepatitis C or HIV may present a greater transmission risk. For patients with poorly controlled disease, initiation of antiviral therapy is important for reducing this risk. For patients with active hepatitis C or HIV viral infections and high viral load, consideration can be given to managing these patients as per hepatitis B (in isolation, on a dedicated machine).


· Patients or staff who have a high-risk exposure with a potential risk of transmission, should be assessed for post-exposure prophylaxis for hepatitis B and HIV where appropriate, and referred for hepatitis B, hepatitis C and HIV monitoring. 


· We suggest that patients with chronic hepatitis C who have undergone hepatitis C treatment and achieved a test of cure (sustained virological response) should be managed the same as non-HCV infected patients in the dialysis setting. For patients with ongoing risks factors for hepatitis C infection in the community, more frequent testing may be required. Anti-HCV is unlikely to be a marker of reinfection in patients who have been cured of their disease, therefore use of hepatitis C PCR tests should be routine in the long-term surveillance of these patients.


· As an additional precaution, patients who do not consent to blood borne virus surveillance should be dialysed in a separate area unless prior hepatitis B immunity is confirmed (anti-HBs≥10 mIU/ml). If patients who are known to be hepatitis B immune, and decline other blood borne virus surveillance, then they should be managed in the same way as patients with hepatitis C infection. 


· Staff working with dialysis patients should be screened for HBsAg and anti-HBc, as well as anti-HBs. This avoids staff who have chronic hepatitis B receiving multiple unnecessary course of vaccine and being labelled as “non-responders”. A diagnosis allows them to seek treatment and minimise risk of morbidity and mortality. For those who are hepatitis B non-immune (negative to HBsAg, anti-HBs and anti-HBc), should receive hepatitis B vaccination.


· Staff who are non-immune to hepatitis B, including vaccine non-responders, should not be assigned to the care of patients who are HBsAg positive.


· For patients with a documented history of hepatitis B vaccination and antibody response (anti-HBs ≥10 mIU/mL ), we recommend a booster dose of hepatitis B vaccination if  anti-HBs titres are subsequently  < 10mIU/ml.


· Hepatitis B vaccine non-responders, including those not responding to a double dose or “dialysis” vaccine formulation, can be offered an intradermal vaccination schedule to stimulate sero-conversion. When these measures fail, “non-immune“ status should be clearly documented


· Hepatitis A vaccination is recommended in non-immune patients with chronic hepatitis B and hepatitis C. This is based on anecdotal reports of fulminant hepatitis A infection in those with pre-existing hepatitis C or hepatitis B.


· Patients with occult HBV1 (most commonly recognised by serologically undetectable HBsAg positive + anti-HBc, +/- anti-HBs) should be routinely monitored for evidence of HBV reactivation using six monthly assessments of aminotransferases (ALT/AST), and six monthly assessments of anti-HBs titres and HBsAg. 


· We suggest that staff training should include education about maintaining and respecting patients’ privacy in the dialysis unit where possible, to protect confidentiality surrounding the diagnosis of a blood borne virus. 


· We suggest that patients receive referral for counselling where appropriate, particularly following a positive diagnosis with a blood borne virus.


· In order to help reduce fear/confusion and alleviate the stigmatisation associated with a blood borne virus, we suggest that education be provided to patients and their carers regarding the level of risk of BBVs, and importance of the practice of isolation and cohorting in the management of blood borne viruses in the dialysis unit. 





Foot note


1 In some rarer circumstances occult HBV may be indicated by:


(1) A past infection indicated only by the presence of hepatitis B surface antibody (anti-HBs) without anti-HBc;


(2) Chronic hepatitis where there is a surface gene escape mutant that is not recognised by conventional assays; 


(3) Where all seromarkers of hepatitis B infection are negative (seronegative occult HBV), but there are low levels of circulating HBV DNA.





IMPLEMENTATION AND AUDIT


· A competency based assessment of staff working in haemodialysis units that is aligned with recommendations outlined in this document. This includes hand hygiene, environmental cleaning, waste disposal, and disinfection and sterilising procedures for machines and equipment.


· Materials for education should be accessible (online or centralised location). Documents systems should enable version control. Training and education should aim to promote workforce awareness. Good governance should ensure a clear description of the personnel responsible for the collection, collation and reporting of surveillance data.


· Results of blood-borne virus screening should be recorded and noted in the patient medical record and a database of all serological results of and date of collection, maintained. Facility/workforce/unit managers should maintain records of the hepatitis B immune-status of staff working in, or planning to work in a haemodialysis centre. This includes clinical staff (doctors, nurses, allied health personnel) and non-clinical staff (cleaners, hospitality/health service personnel)


· Dialysis unit mangers should maintain a system for recording hepatitis B immune status and hepatitis B vaccination history in all dialysis patients. Those who are vaccine non-responders should have their vaccination status recorded.


· A program that includes workforce orientation and regular updates on standard precautions.


· The successful uptake of these guidelines can be evaluated by baseline survey of knowledge, awareness, with follow-up.








BACKGROUND 





ABBREVIATIONS 


HBV= Hepatitis B Virus


Anti-HBc= Hepatitis B core antibody


Anti-HBs= Hepatitis B surface antibody


HBsAg= Hepatitis B surface antigen


HBeAg= Hepatitis e antigen


HCV= Hepatitis C virus


Anti-HCV = HCV antibodies


HCV PCR/ NAAT= HCV polymerase chain reaction test or nucleic acid amplification test


HIV= Human Immunodeficiency virus





HEPATITIS C VIRUS (HCV)


The virus was discovered in 1989 and elucidated as a major cause of transfusion-related non-A, non-B hepatitis. Since this time hepatitis C (HCV) has been characterised as an enveloped single strand positive-sense RNA virus, consisting of a 9.6 kB genome that encodes three structural (core, E1, E2) and seven non-structural (p7-NS2, NS3, NS4A, NS4B, NS5A, NS5B) proteins. The non-structural proteins are the principal targets for the novel direct acting antiviral (DAA) therapies. 





Natural history


The incubation period for HCV is 2-24 weeks (average 7-8 weeks). Of those acutely infected with HCV, 15-40% will clear the virus over the course of 6 months, and 60-85% will develop chronic infection. Of those with chronic HCV infection, 20-30% will progress to cirrhosis within 20-30 years, and of these a further 25% are will develop decompensated liver failure and/or hepatocellular carcinoma.





Epidemiology


The global prevalence of HCV is estimated at 2.3%, amounting to 185 million people worldwide with positive HCV antibody (anti-HCV). HCV prevalence varies widely within and between countries. In high-income countries HCV prevalence is between 1-2%, and in low to middle-income countries with the highest prevalence, 4-14% [1]. Genotype 1 has the widest worldwide distribution. In Australia, genotypes 1 and 3 account for 55% and 38% of prevalent genotypes, respectively [2].





In Australia, HCV has been a notifiable disease since the early 1990s. There are an estimated 314,000 adults with positive anti-HCV in Australia, giving a prevalence of 1.7%. The estimate of those who are HCV RNA positive is 1.2% [3]. A reduction in incident HCV cases has followed the screening of blood products in the early 1990s and improved harm reduction initiatives since early 2000, such as needle and syringe exchange programs and opioid substitution treatment programs. In 2014, there were 10,621 new HCV diagnoses in Australia, including people with acute and chronic HCV [4]. 





Between March and May 2016 a number of effective direct acting antiviral therapies with curative potential have been listed on the Pharmaceutical Benefits Scheme (PBS) in Australia. In 2016 it is estimated that 22,470 Australians with chronic HCV have received direct acting antiviral treatment [5]. 





Transmission risk


The main mode of HCV infection is percutaneous exposure to blood or by other fluids contaminated with blood. Most of the global transmission of HCV relates to a breakdown in hygiene. In high-income countries prior to 1990, HCV transmission was largely attributed to the contamination of blood supply. Since the routine screening of blood products was introduced in 1990 the risk of HCV acquisition has been significantly reduced, and further still with the use of sensitive molecular methods such as HCV PCR for virus detection. With the combination of serology and molecular testing of blood donors, the risk of acquiring HCV from blood is less than 0.1 per 1 million units transfused [6]. Individuals with HCV that have been cured of their disease do not present a transmission risk, unless they become reinfected





Haemodialysis (HD) units are a well-recognised setting for the transmission of HCV, due to the opportunities for people, surfaces and equipment to be contaminated with blood. Standard infection control precautions are therefore important in preventing contamination and interrupting the behaviours and practices that may propagate transmission, such as the reuse of syringes and the use of multi-dose drug vials. 





HCV can survive on surfaces at room temperature for up to 16 hours [7], underscoring the importance of adequate surface decontamination and disinfection.





Screening 


Screening for HCV infection is usually performed using a third generation enzyme immunoassays (EIA) test for HCV antibodies (anti-HCV), followed by the testing of reactive sera with HCV RNA by PCR. A negative RNA test in the presence of anti-HCV by EIA at least six months following a known exposure indicates a resolved infection. Alternative interpretations include a false positive anti-HCV EIA, a false negative HCV RNA, or exceptionally an intermittent or low level HCV viraemia. Anti-HCV by EIA may be negative in early infection, and usually becomes positive 6-8 weeks after of an acute exposure. In contrast HCV RNA can be detected within 2 to 3 days. HCV RNA may also be a more reliable screening test in those with impaired antibody production. 





Monitoring aspartate transaminase (AST) and alanine transaminase (ALT) as evidence of an acute HCV infection may be insensitive as HD patients have lower aminotransferase levels when compared to non-HD counterparts. Using baseline ALT as the upper limit of normal and assessing fluctuations above this threshold may provide a more reliable measure of HCV infection [8-12].





HEPATITIS B VIRUS


Hepatitis B (HBV) is a 42nm partially double stranded DNA virus with a 3.2kb genome that has four proteins:core protein (HBcAg) is coded for by gene C. A preceding in-frame start codon (AUG) leads to production of a precore protein that is cleaved to form HBeAg. The S gene encodes for hepatitis B surface antigen and is divided into three sections leading to the production of small, medium and large polypeptides, The P gene encodes the DNA polymerase and X gene, a transcriptional activator. HBV is classified into eight well-known genotypes (A-H), and two more recently described genotypes (I, J). Genotypes A, C and D are the most common genotypes in Australia [13].





Epidemiology


There are an estimated two billion people globally that have been infected with HBV, of which approximately 240 million are HBsAg positive [14]. In areas where HBV is highly endemic (>8%), most infections are acquired in infancy and early childhood. The risk of becoming chronically infected with HBV is inversely related to age of acquisition. In low endemic settings (<2%), most disease is acquired during adulthood, through either sexual contact or injecting drug use.





Several factors have impacted the burden of HBV infection in the community. Firstly, the routine testing of blood donations for HBsAg was introduced in Australia and the United States of America (US) in the early 1970s. Secondly, the use of a highly effective inactivated vaccine against HBV in high-risk populations commenced in the 1980s, and has been scaled up over time to be increasingly inclusive of all those who could be at risk of HBV exposure in their lifetime. A national universal infant vaccination against HBV was therefore commenced in Australia in 2000 [15].





In 2014, an estimated 213,300 (range 175,000-253,000) people were identified as living with chronic HBV in Australia, of which 38% were born in the Asia-Pacific region, 9.3% were Aboriginal or Torres Strait Islanders, 5.7% were injecting drug users, 4.4% in men who have sex with men (MSM), and 4.3% were born in Sub-Saharan Africa [16]. The estimated prevalence of chronic HBV in these high-risk populations is 3-4%, and across the whole population, 1% [17]. 





In 2014 there were 6635 new notifications of HBV in Australia, giving a notification rate of 28 per 100,000 population. Highest age specific rates are reported in the 30-39 and 40 and over age group. The notification rate in indigenous Australian is almost twice that of the non-indigenous population at 50 per 100,000 population [16]. 





Natural history


Acute infection with HBV is often asymptomatic. Young children in particular are often asymptomatic, and only 30-50% of adults will manifest signs of jaundice and systemic features including fever, arthralgia, rash, nausea, vomiting and abdominal pain.





The outcomes of an acute HBV infection include resolution, development of a chronic carrier state or chronic active infection. Up to 25% of chronic HBV cases will develop cirrhosis with decompensated liver failure, and up to 15% will develop hepatocellular carcinoma. 





Transmission risk


The mechanism of HBV transmission is via percutaneous or mucosal exposure to infected body fluids, including blood, saliva, semen, vaginal secretions, pericardial, peritoneal, cerebrospinal fluid and synovial fluid. 





The incubation period for HBV infection (i.e. time from exposure to symptom onset) ranges from 45-180 days (usually 60-90 days). The average time from exposure to HBsAg positivity is 30 days (range: 6-60 days). Those who are HBsAg positive with a high HBV viral load or a positive HBeAg are generally considered to be most infectious. A percutaneous injury with a 22 gauge contaminated needle contains approximately 1 microlitre of blood and up to 100 infectious HBV virions. The risk of becoming infected following percutaneous exposure to HBeAg blood is ~27-43%, and in HBsAg positive/HBeAg negative 6-10% [18]. 





Overall, HBV transmission from a high risk needle stick injury, involving a large volume of blood and/or high viral load in the source case, is 30-40%. The transmission risk associated with a HCV or HIV needlestick injury are comparatively less, at 1.8% and 0.3% respectively [18]. The virus can remain viable on surfaces for up to seven days and therefore environmental contamination with body fluids that carry the virus can be a source of indirect transmission [18, 19].





Persons with protective levels of anti-HBs antibodies (≥10mIU/ml) 4-8 weeks following a scheduled course of vaccination are deemed immune to HBV infection





Occult hepatitis B 


Occult HBV is defined as patients with negative HBsAg with evidence of low detectable HBV DNA levels in serum. Occult HBV is increasingly recognised as a potential risk of HBV reactivation, especially in subjects receiving high-dose immunosuppression including monoclonal antibody therapy. HCV inhibits HBV replication, and therefore occult HBV may be more of an issue in HCV infected population. The only serological correlates of occult HBV are a positive anti-HBc with or without anti-HBs. Occult HBV may spread silently. There is moreover a potential association between HBV occult infection and lamivudine resistance. Generally occult HBV is associated with decreased replication fitness and low level viraemia. There are limited studies on occult HBV in the HD population. Estimates from Brazil indicate occult HBV affects 15% of the dialysis population and in other studies 0-36% of the population [20, 21]. Occult HBV has the potential to reactivate, with the emergence of positive HBsAg and HBV DNA as markers of chronic active HBV infection.





Screening


The diagnosis of HBV infection is established through serological testing. The diagnostic panel for HBV serology allows for the determination of susceptibility, active infection, or immunity through vaccination or past infection. The routine serological screening for HBV infection includes HBsAg (HB surface Antigen), anti-Hbc (anti-HB core) and anti-HBs (anti-HB surface) antibodies. HBeAg/anti-HBe serology and HBV DNA viral load are used to determine the phase of infection, the likelihood of progressive disease and need for treatment. Positive HBeAg and/or high HBV DNA viral load are markers that correlate with infectivity [22]. 





HUMAN IMMUNODEFICIENCY VIRUS


Human immunodeficiency virus (HIV), a retrovirus, was discovered in 1983. Subsequently two distinct species, HIV1 an HIV2, have been associated with the acquired immunodeficiency syndrome (AIDS). HIV1 accounts for the greatest burden of global disease. 





Epidemiology


In 2013 there were 1.8 million new cases of HIV diagnosed globally, 35 million people living with HIV, of which approximately 70% were located in Sub-Saharan Africa, and 1.5 million AIDS-related deaths. A decline in the incidence of HIV has occurred over time, with over a million fewer new diagnoses in 2013 compared to 2001 [23].





In 2014 there were an estimated 27,150 (range 24,630-30,130) in those aged 15 years or older living with HIV in Australia, and an additional 3350 with the disease who remain undiagnosed, giving an overall prevalence of 0.14%. MSM have the highest burden of infection. In 2014, an estimated 17% of the MSM population were HIV infected, and 1-2% in injecting drug users attending needle exchange programs. New cases of HIV notified in Australia in 2014 numbered 1081, of which 70% reported MSM as a risk factor, 5% reported MSM and injecting drug use, 19% reported heterosexual transmission, and 3% reported injecting drug use [16]. 





Since 1985 all blood has been screened for HIV to prevent blood-borne transmission. As a result no known cases of blood borne virus (BBV) infection from transfusion have been detected since the late 1990s [16].





Natural history


Acute HIV infection can manifest as an acute mononucleosis-like syndrome with fever, lymphadenopathy and rash. Following acute infection, HIV infection can remain quiescent, with AIDS –defining opportunistic infections, correlating with increasing viral load and declining CD4 lymphocyte counts, developing over the course of 1-15 years. 





Transmission


The main routes of transmission include mucosal trauma during unprotected sexual intercourse, vertical transmission from mother to child during pregnancy, delivery or breastfeeding and percutaneous exposure through the sharing of contaminated needles, syringes during injecting drug use. Prior to the serological and nucleic acid test screening of blood and tissue products, HIV transmissions occurred through infected donor transfusions and transplantation. Less important routes of transmission include exposure of abraded skin and mucosa to infectious body fluids, and skin piercing and tattooing with HIV contaminated equipment.





HIV screening is recommended in those with risk factors [24]. Current screening for HIV consists of 4th generation Ag/Ab test. Follow up confirmatory tests include nucleic acid amplification tests (NAAT) and/or Western blot.





Standard precautions


Standard precautions for all BBV includes hand hygiene before and after touching patients or equipment attached to the patient; the appropriate use of personal protective equipment including gloves, apron/gown, mask and eye protection during exposure prone procedures; the safe disposal and handling of sharps and clinical waste; the cleaning of spills; maintenance and cleaning of the patient care environment; the appropriate reprocessing of all reusable patient care equipment, and instruments, and linen; the use of aseptic non touch technique when inserting vascular devices 








SEARCH STRATEGY





Databases searched: MeSH terms and text words for haemodialysis were combined with MeSH terms and text words for chronic kidney disease, HBV, HCV, and HIV and then combined with text words for meta-analysis, randomised controlled trial, cross over, case control, cross sectional and cohort. The search was carried out in Medline (1946 – November Week 3, 2014). 





Date of search: 22 December 2014.








WHAT IS THE EVIDENCE?





Epidemiology of BBV in Australia-and New Zealand haemodialysis (HD) populations





HEPATITIS C VIRUS (HCV)





Prevalence of HCV in HD


The seroprevalence of HCV in Australian and New Zealand HD units has only been explored by a small number of very low to moderate quality studies. Globally, there has been a broader examination of HCV seroprevalence in HD units with high quality systematic reviews of observational studies available and various reports from a moderate-quality multi-national study conducted over three continents (Dialysis Outcomes and Practice Patterns Study (DOPPS)). 





The largest study to examine the prevalence of HCV in Australian and New Zealand HD units involved an analysis of national and regional dialysis data registries from 10 Asia/Pacific countries (Australia, New Zealand, Japan, China, Taiwan, Korea, Thailand, Hong Kong, Malaysia and India) Period prevalent data was used, and longitudinal data was available from the Australia and New Zealand registry for all patients commenced on dialysis between 1995 and 2005. From an analysis of 201,590 dialysis patients across 10 registries, of which 172,788 were receiving HD, seroprevalence was significantly higher in HD compared to peritoneal dialysis (PD) patients (7.9% versus 3.0%; p=0.01). Lower HCV rates in PD may be explained by the lesser time spent on PD, and therefore period at risk. The highest HCV prevalence of 18% was reported in dialysis patients in India. In Australia and New Zealand there has been a steady decline in HCV seroprevalence from approximately 5.2% to 2% over the period from 1995 to 2005 [25] A retrospective review of the serological status for HCV, HBV, HIV and HTLV-1 in 440 HD patients from the Top End of the Northern Territory reported a HCV seroprevalence of 1.6%, which was lower than the prevalence for chronic HBV (8.9%) and HTLV1 (2.2%) [26]. The only other seroprevalence study from the Australian setting relates to a study from Western Sydney in the early 1990s that showed a 10% prevalence of anti-HCV. In this study, all patients had a history of prior blood transfusion [12]. 





Incidence of HCV in HD


The incidence of HCV globally has been examined in numerous prospective studies with small sample sizes of very low to low quality. Studies specific to the Australia-New Zealand HD setting are lacking. A systematic review of all observational studies conducted between 1990-2012 [27] provides the best estimate of the global incidence of HCV in HD units, although the risk of bias of the included studies was not assessed. In this systematic review the estimate of HCV incidence between 1990 and 2012 was 1.47 per 100 patient years. Subgroup analysis and meta-regression identified a country’s development level and baseline HCV prevalence as the strongest determinants of HCV incidence. In low to middle income countries incidence rate (IR) was 4.44 per 100 patient years and in high income countries, 0.97 per 100 patient years [27]. 





Mortality associated with HCV in HD


Systematic reviews of observational studies provide the clearest picture of the effect of HCV on mortality in patients on HD. None of these studies however are specific to the Australian setting. Although, in several. systematic reviews [28-30] the findings for the HD patients were unable to be distinguished from the PD patients, as the analysis involved both groups of patients. The estimates of HCV effects on survival and morbidity in HD is of relevance in determining the potential gains in dialysis outcomes that may accrue from the prevention or treatment of HCV. 





A meta-analysis of four clinical trials, three prospective cohort studies and one case-control study compared mortality rates in those on HD with those who were HCV negative. Adjusted all-cause mortality was significantly increased in those with HCV infection (relative risk 1.57; 95% CI 1.33, 1.86) [28]. A follow-up systematic review of seven observational studies that included 11,589 participants, demonstrated an adjusted relative mortality risk of 1.34 (95% CI 1.13. 1.59) in HCV positive HD patients. Sub-analyses showed a statistically non-significant increase in infection and cardiovascular mortality in patients with HCV, and a significantly increased risk of liver-disease related mortality (RR 3.75; 95% CI 2.02, 6.96) [29]. An updated systematic review of 14 observational studies involving 145,608 dialysis (HD and PD) patients demonstrated that patients infected with HCV have a significantly increased all-cause mortality risk (RR 1.32; 95% CI 1.25, 1.39), increased cardiovascular mortality risk (RR1.26; 1.10, 1.45), increased infection-related mortality risk (RR1.53 95% CI 1.11, 2.12) and increased liver-disease related mortality (RR 3.18; 95% CI 2.08, 4.84) [30]. A systematic review and meta-analysis examining the survival advantage of kidney transplantation over dialysis in patients with HCV, revealed a pooled risk of death in those on dialysis with HCV of 2.19 (95% CI: 1.50, 3.20). Cardiovascular disease in this population was a major cause of death after controlling for the effects of age and gender [31]. 





Risk factors associated with HCV in HD


Risk factors associated with incident and prevalent HCV have been highlighted across low quality prospective and retrospective observational studies, few of which relate directly to the Australian-New Zealand setting. Multiple risk factors have been associated with HCV seroconversion and the independent effects of infection control interventions in reducing incident HCV made difficult by the fact that such interventions are often delivered as a bundle. 





Haemodialysis as compared to PD is associated with a higher rate of incident HCV. From registry data the incidence ratio adjusting for years on dialysis, in PD versus HD is estimated to be around 0.33 [25]. In another observational study, incidence HCV was reported in 0.86% of HD patients as compared to 0.53% of PD patients [32] The increased risk of HCV acquisition is possibly related to the increased hospital contact of HD patients, and the increased requirement for blood products in the HD population. The geographic setting where HD occurs is further associated with HCV acquisition. Rates of HCV were more than four-fold higher in low-to- middle-income countries as compared to high-income countries, with an incidence rate of 4.44 per 100 patients in low-to-middle income countries compared to 0.97 per 100 patients in high-income countries [27].





The background prevalence of HCV in HD units is a significant risk factor for HCV acquisition [31, 33-36]. In one multicentre study, incident HCV was correlated with background HCV prevalence and HCV incidence increased when HCV prevalence exceeded 20%. In centres where prevalence was >60%, the incidence was 23 fold higher than in centres where prevalence was <20% [32]. In a meta-regression analysis of published studies, centres with a HCV prevalence of <15 % had an incidence of HCV of 0.56, which was a quarter of that observed in centres where the HCV prevalence was ≥15% [27]. A prospective multi-centre Italian study, demonstrated a background prevalence of ≥30% in the HD population to be independently associated with incident HCV (odds ratio 4.6; 95% CI 1.4, 16.0) [37]. In a US study of fifty-three facilities and 2933 patients, a HCV prevalence of ≥10% was associated with a significantly increased odds ratio of HCV antibody and/or HCV RNA (odds ratio 3.0; 95% CI 1.8-5.2) [38]





The requirement for blood transfusions has been associated with an increased risk of HCV in HD patients [32, 38-43]. In a prospective multi-centre German study, the timing of blood transfusion showed a significant association with being HCV positive. For those receiving blood products prior to 1991 (the time at which HCV screening of blood products was mandated) compared to those receiving blood products after 1991, the risk of HCV was significantly increased (odds ratio 5.39; 95% CI 2.67, 10.89) [39]. In a US study, blood transfusions received before 1986 (the year surrogate marker screening for Non A Non B hepatitis was introduced) was associated with an increased odds of HCV (odds ratio 2.1; 95% CI 1.2, 3.7) on univariate analysis. This association, however, was not significant after adjusting for years on HD [33]. In a meta-analysis, 997 Chinese HD patients who had received a transfusion had an odds ratio of 5.65 for HCV (95% CI 3.69-8.66; p<0.00001) as compared to the 529 HD patients that were not transfused [34]. In a multi-centre French study, the rates of anti-HCV positivity was significantly higher in those not receiving erythropoietin stimulating agents (odds ratio 2.1; 95% CI 1.2, 3.5; p<0.01) [44].





In addition to blood transfusions, HD patients have an increased requirement for invasive procedures. A significantly increased independent risk of acquiring HCV was observed in patients undergoing a surgical intervention in the preceding six months, including creation of arteriovenous fistulae, inguinal hernia repair, gynaecological surgery, and surgical treatment of complicated skin wounds (odds ratio 16.5; 95% CI 2.6, 105.7) [37].Prior receipt of a renal allograft was another intervention independently associated with an increased risk of being anti-HCV positive (odds ratio 4.0; 95% CI 2.4, 6.8; p<0.0001) [44]. 





Dialysis-specific interventions such as the use of dedicated machines, the isolation of patients with HCV from the non-HCV infected and reuse of dialysers have been assessed in a number of observational studies. The use of dedicated machines has been associated with a lower prevalence of HCV in a high prevalence setting. In a randomly selected sample of 12 dialysis units in Tehran, involving 593 patients, four centres used dedicated dialysis machines for HCV positive patents and eight centres used non-dedicated machines. All machines were located in general dialysis wards and infected patients were not physically isolated. Only patients confirmed to be HCV RNA positive were considered HCV infected. HCV prevalence in the dedicated centres was 10.1% (range: 4.6%-13.2%), and in the non-dedicated centres 7.1% (range: 4.2%-16.8%). Patients (n=442) were followed for nine months and 281 cases for an additional nine months. No significant differences in loss to follow-up due to death, transplantation or transfer to another facility were noted between the groups. In the first follow-up period the incidence of HCV infection was 1.6% in the dedicated group and 4.7% in the non-dedicated group (p=0.05). In the second follow up period HCV incidence in dedicated and non-dedicated groups were 1.3% and 5.8%, respectively (p<0.05) [40]. In a prospective study conducted over five years, involving four HD centres (n=135), a strict cleaning regimen was compared to the use of dedicated dialysis machines. The strict cleaning strategy involved all HD monitors being systematically disinfected after each dialysis session with sodium hypochlorite and peracetic acid, in addition to a disinfection clean three times per week. This was compared to the use of dedicated dialysis machines in addition to strict cleaning. The strict cleaning regimen alone was associated with a seroconversion rate of 0.54% per year and with the additional measure of using dedicated machines, the seroconversion rate was 0.36% per year. The study concluded that dialysing patients with dedicated machines demonstrated no statistically significant benefit over and above strict cleaning [41]. 





In a systematic review of three observational studies, lower rates of HCV were observed when dialysers were not reused [34]. In contrast, a Belgian study involving 15 HD units showed no association between reuse of dialysers [43]. This has also been supported by a US national survey of dialysis related diseases in the US. In 2002, 63% of centres surveyed reported reusing dialysers, with 94% of centres reprocessing the dialysers in their own facility. Dialyser reuse showed no association with HCV incidence or prevalence across the US dialysis centres surveyed. The authors also noted that from 1983 to 2002 an increasing proportion of dialysers were treated with peracetic acid and a declining proportion with formaldehyde [35].





Isolation of HCV from non HCV infected patients has shown the greatest benefit in high prevalence settings [29, 35, 42, 45-50]. The independent benefit of isolation has been difficult to tease out from other interventions that have been bundled such as improved compliance with universal precautions [42]. Even in a high prevalence setting, however, isolation has demonstrated no additional benefit when strict adherence to infection control standards are applied as shown in a prospective observational study involving a single dialysis centre in Buenos Aires conducted over six years (1994-2000). In the first year of this study, 53 patients were on HD, and by 2000 this number had increased to 82 patients. Measures to increase strict adherence to universal precautions were implemented in 1993 and anti-HCV testing of blood donors in 1994. Neither separate rooms nor separate machines were used for anti-HCV positive patients. Prevalence of HCV decreased from 41.5% in 1994 to 8.5% in 2000. Yearly seroconversion rates were 0.5% from 1994-1996 and 0.4% during the period 1998-2000. The authors conclude that standard precautions without isolation measures could achieve reductions in HCV prevalence, and low incidence in a high prevalence setting [51]. In low prevalence setting for HCV, adherence to strict universal precautions has been shown to prevent transmission when no isolation policies have been applied. A multi-centre German prospective study, randomly selected six HD units to have their population (n=435) sequentially sampled for GBV-C RNA, a non-pathogenic virus that can be used as a surrogate marker of blood borne transmission, and therefore a means of assessing breaches in infection control. Twenty-eight GBV-C RNA positive subjects were also anti-HCV negative. These patients were not managed in isolation, but were subject to the strict implementation of universal hygiene standards. Over the two sampling periods three de novo GBV-C infections were identified, but none were phylogenetically related to the prevalent GBV-C infections using sequence analysis, indicating that no cross transmission of infection had occurred in haemodialysis patients who were not managed in isolation [39].In a prospective Belgian study, involving 15 participating dialysis units, a dialysis cohort was followed for 54 months, from 1991-1995, and were observed to achieve a sustained decrease in HCV seroconversions. In the first 18 month study period, seroconversions occurred at a rate of 1.4% and by study conclusion no seroconversions had occurred in the preceding 18 months. None of the patients with HCV were isolated during dialysis. Prevention of HCV transmission was attributed to the improved compliance with universal precautions [52]. Similarly, in the DOPPS study, there was no association between HCV seroconversion and HD centres that implemented isolation in patients with HCV [53]. A Swedish HD centre further described a decrease in HCV seroprevalence from the baseline survey (1991) compared to the second survey period (December 1996-January 1997). Of note isolation of HCV patients had been discontinued after the initial survey period, without an associated increase in seroprevalence or HCV transmission within the unit. The authors conclude that routine hygienic practices were sufficient to reduce HCV transmission [54]. 





Other studies have examined the spatial relationships that are associated with HCV transmission by looking at transmission events in patients dialysing in the same area, on the same day, or on the same shift as HCV positive patients. In all of these studies, a breach of standard infection control precautions has been suggested. A case control study of a HCV outbreak investigation in a French HD unit identified a number of risk factors associated with seroconversion including receiving dialysis immediately after a patient infected with genotype 2a/2c or sharing a dialysis room with a patient with 2a/2c. Observed breaches in infection control that may have facilitated transmission included wetting of transducer protectors with blood and contamination of machine parts not accessible to routine cleaning [55].In a longitudinal observational study in a single dialysis centre in France, 70 patients were prospectively followed with systematic virological and biochemical tests, including monthly ALT and three-monthly anti-HCV and HCV RNA to ascertain nosocomial transmission. At baseline 26 of 70 patients were anti-HCV positive giving a baseline prevalence rate of 37.1%, of which 85% were also confirmed HCV RNA positive. Eleven de novo infections were identified over 12 months. Three clusters of HCV in this study were associated with patients dialysing in the same area and or during the same shift. After implementation of enhanced universal precautions, two further new cases were identified, which prompted the use of separate rooms and dialyser machines for HCV positive patients [36]. In a retrospective cohort study, a structured audit of medical records and HD logs were analysed. Internal protocols were reviewed and healthcare workers interviewed to identify practice breaches. HD patients were also interviewed to assess for other potential risk factors. Ten of 13 incident cases were phylogenetically typed and all of these were reported as genotype 2c. Eleven of the 13 cases who seroconverted had all dialysed on the same afternoon. A prevalent HCV case, identified as the index case, had dialysed in the unit on the same morning and had difficulties with their arteriovenous fistula, requiring extra doses of heparin. Multiple regression analysis of risk factors for HCV acquisition identified patients receiving dialysis on the same shift and same days to HCV positive patients to be at significantly increased risk of HCV seroconversion. The postulated mode of spread was from contaminated 250ml saline diluent or multi-dose heparin vials used on a known HCV prevalent case in the morning shift [43]. A phylogenetic study from Japan identified five HCV clusters among 20 of 48 patients that dialysed on 17 consoles during three separate shifts in the same room. The study ascertained that cluster cases were more likely to dialyse in the same shift, and that dialysing at a console nearby was less of a risk factor [45].








Work force capacity has been identified as a risk factor for HCV. Dialysis centres with a personnel/patient ratio of <1:28.2 had an increased and independent risk of incident HCV cases (odss ratio 5.4; 95% CI 1.4, 19.2) [37]. In a US study of 53 facilities involving 2933 patients, a patient to staff ratio of ≥7 to 1 had a significantly increased odds of patients with positive HCV antibody and/or HCV RNA (odds ratio 2.4; 95% CI 1.4-4.1) [38]. A cross-sectional survey of 13 dialysis centres in Khartoum State Sudan assessed staff working in these units on their knowledge of HBV and HCV infection, transmission and prevention. In addition, a cohort of 1011 patients dialysing in these facilities consented for interview and medical record review, capturing serological and HBV vaccination status. Centre characteristics that were significantly associated HCV seroconversion included assigning more than three patients per dialysis nurse (odds ratio 12; 95% CI 1.2-123; p=0.03) [56].The quality of staff training has been identified as an additional risk factor. In the DOPPs study, centres with highly trained staff (defined as staff with at least two years of formal nurse training) showed a significantly decreased HCV prevalence. A 10% increase in trained staff was associated with an odds ratio for HCV prevalence of 0.93 (p=0.003) [53].





The duration of HD or dialytic years has been shown to be an independent risk factor for HCV acquisition across several studies [27, 31, 32, 36, 38, 40-42, 52]. In a systematic review and meta-analysis of Chinese dialysis centres, 593 long-term (>1 year duration) HD patients had an odds ratio of 7.62 for HCV (95% CI 5.42-11. 59; p<0.00001) when compared to 265 short-term (<1 year duration) HD patients [34]. An equal probability, two stage cluster sampling was used to survey 87 US HD facilities from Medicare-approved providers that treated 30-150 patients. Fifty-three facilities and 79% of (2933/3680) eligible patients consented to participate. From this study, a treatment duration ≥2 years was associated with a significantly increased odds of HCV antibody and/or HCV RNA (odds ratio 2.4; 95% CI 1.3-4.4) [38].





A number of observational studies have explored the role of environmental contamination and poor adherence to standard infection control precautions as risk factors for HCV transmission [30, 36, 39, 40, 57-61]. Contamination of inanimate objects in the dialysis environment by HCV and HBV was examined across three dialysis centres in Rome, Italy. Prevalence of HCV (anti-HCV) in the three centres was 44% (Centre A), 16%(Centre B), and 11%(Centre C). All centres routinely had HCV patients dialyse in the same room as non-HCV infected patients, but on dedicated machines. Samples were collected from environmental surfaces, machines and items after interdialysis cleaning and disinfection and these were tested for HCV RNA. Negative controls using swabs moistened in a sterile buffer without contact with the dialysis environment were tested simultaneously. One of 64 environmental samples (1.6%) were positive for HCV RNA. The positive sample was found on the external surface of the dialysate (inlet-outlet) connector of the dialysis machine used for a HCV negative patient in Centre C [62]. Hand hygiene is important for reducing transmission risk of blood borne viruses and other nosocomial pathogens. A virological study of HCV contamination of healthcare worker hands was undertaken in a single-centre HD unit in Riyadh, Saudi Arabia. The study involved the washing of hands with one litre of sterile water, and capturing the fluid for HCV RNA sampling within three hours of collection. Three groups were sampled including 80 washings from healthcare personnel who dialyzed HCV positive patients, 100 washings from personnel who dialyzed HCV negative patients and 60 samples from a control group, taken before entering the dialysis unit. Significant differences were identified in HCV RNA on hands of those working with HCV positive dialysis patients (23.7%), compared to those working with HCV negative patients (8%) (p<0.003). The authors concluded that the hands of healthcare workers are a potential mode of HCV transmission, emphasising the importance of adherence to standard precautions including strict hand hygiene in the healthcare setting [46]. The strict implementation of standard precautions, including hand hygiene, the wearing and changing of disposable gloves; the cleaning and disinfection of dialysis machines between use, the routine cleaning and disinfection of equipment; the use of individual supplies, dedicated staff for patients with HCV, and a clean area for the preparation of medications have been associated with lower HCV prevalence in the HD setting. The odds of prevalent HCV, after adjusting for transfusion history and years on HD was significantly increased (odds ratio 4.9; 95% CI 2.5-9.6; p<0.0001) in centres that did not routinely adhere to standard precautions when compared those that did [47]. In a study of European HD centres a total of 4724 patients with baseline and follow-up serology at 12 months resulted in the identification of 13 seroconversions. These seroconversions occurred in seven hospitals in five different countries (Austria, Israel, Belgium, Switzerland, Italy). One centre that reported four seroconversions had multiple risk factors including a distance of <0.5 metres between dialysis stations, dialysis machines only being washed between acute dialyses, the lack of routine screening for HCV, with screening only being done upon indication, chairs being washed at the end of a shift and not between patients and the lack of personal protective equipment such as aprons [48]. The priming of dialysis machines, handling of blood specimens and preparation and delivery of medications have been identified as risks for HCV transmission. Dialyser priming in US HD centres was observed to carry a significantly increased risk of incident HCV when the priming solution was discarded into a non-disposable container attached to the machine, as compared to a disposable container discarded after each treatment (HCV incidence 0.39% versus 0.18%; p<0.05) [35]. In another US survey of patient-care practices, risk factors independently associated with higher HCV prevalence included the reuse of priming receptacles without disinfection (odds ratio 2.3; 95% CI 1.4, 3.9), handling blood specimens adjacent to medications and clean supplies (odds ratio 2.2; 95% CI 1.3, 3.6) and using mobile carts to deliver injectable medications (odds ratio 1.7; 95% CI 1.0, 2.8) [38]. 





The importance of enhanced surveillance and infection control procedures for patients returning after dialysis in a high prevalence, or resource poor setting has been highlighted by two studies, In a European study, three of seven centres reported seroconversions that involved patients who had dialysed in another country beforehand. It was estimated that travelling abroad contributed to 3 out of the 13 patents seroconversions. However, the reliance on self-report and variations between centres made it difficult to determine the likely infection control breaches that contributed to HCV acquisitions [48]. In a retrospective UK study, 16 new cases of HCV following dialysis abroad were identified in two large HD units in Birmingham, UK. These cases constituted 16/36 (44%) of all new HCV acquisitions. The study underscored the importance of enhanced surveillance and infection control procedures for patients returning after dialysing in resource poor settings [63].





HEPATITIS B VIRUS (HBV)





Prevalence of HBV in HD


There have been few studies that have examined the prevalence of HBV in Australia and New Zealand HD units, and prevalence estimates are at best inferred from large international cohort studies. Globally there have been a number of national surveys, international multi-centre studies and single-centre retrospective studies all of very low quality because of concerns of reporting bias and potential confounding. 





The only Australian multi-centre study reporting on HBV prevalence and incidence in the HD setting is from the Top End of the Northern Territory. In this population, past infection with HBV (anti-HBc) was reported in 42.7% of 440 HD patients, and the prevalence of HBsAg was 8.9%, making HBV the most prevalent of all BBV [26]. A large registry-based study from the Asia-Pacific region reported prevalence of HBsAg from seven Asian-Pacific countries including Japan, China, Malaysia, Hong Kong, Thailand, Taiwan and Korea. Prevalence ranged from 1.3% to 14.6%. Unlike HCV, rates of HBsAg were comparable between PD and HD in five countries, whereas Japan and Taiwan reported higher rates of HBV in PD compared to HD patients. The prevalence of HBV in Australian and New Zealand was not reported in this study [25]. A national survey of specific diseases and practices of all US chronic HD centres was conducted in 2002. A total of 4035 centres participated (96% total) with a total sample population of 263,820 patients. The reported HBsAg prevalence was 1% and incidence was 0.12%. Twenty-seven per cent of centres reported having one or more patients with prevalent HBV, and 2.8% reported incident cases [35]. In a study of eight European HD centres (n=21,861) the overall HBV prevalence was 1.9%, with the highest HBV prevalence reported in the Czech Republic (3.1%), with Slovakia, Greece, Italy and Belgium all reporting a prevalence of approximately 2%. The lowest HBV prevalence of < 1% was reported from Norway, Scotland and England. All participating centres reported screening for HBV in their dialysis population on a routine basis (at least yearly). Sixty-six per cent of all dialysis centres reported isolating patients who were HBV positive [49]. A cross-sectional study examining both HCV and HBV prevalence in 2120 HD patients from 20 HD units in Beijing, found the prevalence HBsAg to be 7%, and anti-HCV 6.1%. HBsAg prevalence in the HD population was close to that reported in the general population from a national serosurvey in 2006. Whereas, the significant risk factors associated with HCV included dialysis duration, blood transfusion and attending more than one dialysis centre, the risk factors for HBV included sociodemographic factors including older age, having a household contact with HBV, previous surgery. A large number of HBsAg in this study were associated with Infectious Diseases Hospitals, and it was likely that such patients were referred to these centres with a known positive HBsAg status prior to commencement of dialysis [50]. 





Incidence of HBV in HD


Of the studies that have examined seroconversion of HBV in HD units, most have also investigated the introduction of various standard precautions on nosocomial transmission. A moderate-quality systematic review and meta-analysis of prospective studies and a low-quality international multi-centre observational have examined the incidence of HBV in haemodialysis units, these are discussed below:


Dialysis units are the most common settings in which HBV outbreaks have been described. In a systematic review of 33 HBV outbreaks reported between 1992 and 2007, a total of 471 patients contracted HBV, and of these 16 died. Dialysis units accounted for 30.3% of all outbreaks described [64]. Data from DOPPS, a cross-sectional prospective observational study was conducted to examine patterns of prevalence and seroconversion for HBV. A random sample from 308 representative dialysis facilities from five European countries (France, Germany, Spain, Italy and UK), US and Japan were surveyed between 1997 and 2001. The sample included 8615 patients. Mean unadjusted HBV prevalence was 3.1%, and median 2.0%. The highest prevalence was reported in Italy (6.6%) and lowest in US (2.8%). Overall 78.5% of dialysis centres that were randomly sampled had HBV prevalence ≤5% and 78.1% had a seroconversion rate of 0 per 100 patient years. The overall HBV seroconversion rate was 0.78 per 100 patient-years. HBV prevalence showed a positive association with years on dialysis. This association may have been confounded by the observation that longer term HD patients potentially started dialysis in an era when the routine methods for screening of blood products was less reliable, and the transfusion avoidance strategies such as erythropoietin were not available or in wide use [65].





Mortality associated with HBV in HD


Studies that specifically address HBV mortality in HD populations are lacking. In one systematic review and meta-analysis of dialysis-associated HBV outbreaks, no HBV associated deaths were reported. Deaths from HBV reported in other non–HD outbreak settings were observed in patients with underlying neoplasia [64]. 





Risk factors associated with HBV in HD


The transmission risk with HBV is much greater than with either HCV or HIV, and routes of nosocomial spread have been linked to needle stick injuries, transfusions, cross contamination of multi-dose vials, poor environmental cleaning and contamination of equipment. As with HCV, multiple risk factors have been associated with HBV transmission and the independent effects of infection control interventions in reducing incident HBV made difficult by the fact that such interventions are often delivered as a bundle. There is low to moderate quality evidence examining various risk factors for HBV acquisition in the HD population. 





HBV outbreaks in HD units are well-described [64, 65]. In a systematic review of 33 nosocomial outbreaks of HBV between 1992 and 2007, dialysis units were implicated in 10 outbreaks, 30.3% of all episodes. Other settings included nursing homes, surgical and medical wards and outpatient clinics. Outbreaks in dialysis centres were of significantly shorter median duration (3.5 months versus 9 months; p=0.02), and median numbers of patients acquiring HBV fewer (4 versus 11; p=0.024) when compared to other settings. The transmission sources in HD related HBV outbreaks have included multi-dose vial use (five outbreaks), multiple deficiencies in standard precautions (one outbreak), and blood transfusion (one outbreak). In three outbreaks the transmission source was not defined [64].  





The evidence for isolating patients with HBV infections is sparse. Data from the DOPPs study examined practice patterns and facility characteristics for their associations with HBV prevalence and seroconversions. Factors that were significantly associated with HBV prevalence, after adjusting for covariates, included isolation of patients (odds ratio 1.58, p=0.047) and number of patients to dialysis stations (odds ratio 1.11 for each additional patient dialyzing at a dialysis station, p=0.01) [65]. The finding of the increased association between isolation and HBV prevalence likely reflects the response of centres with prevalent HBV to have isolation protocols in place. In a prospective study from Zhejiang province in China, all 6182 registered HD patients from 150 units were recruited in 2007 and followed for four years. Provincial quality control standards were implemented in 2007 and included a policy of isolation or segregation of those with HBV or HCV, single use dialysers, HCV and HBV serological screening prior to entry on dialysis and every six months on maintenance dialysis, attention to hand hygiene, single use HD care packages for disposal after use, disinfection protocols for machines and fixtures, staff training, data reporting and regular audits. Over the four years of the study, the proportion of units that were isolating or segregating the HBV /HCV patients had increased from 75% to 100%. There was a significant downtrend in HBV seroconversions from 0.39% to 0.16%, and HCV seroconversion from 0.66% to 0.26%. The background prevalence of HBV in the HD population was 8.3%, and HCV was 6.6% [66]. 





As with HCV, there is no strong evidence against dialyser reuse. The UK, US and Spain were three countries in the DOPPS study that reported reusing dialysers. A comparison of HBV prevalence and seroconversion rates in centres that reused dialysers and those that did not, showed no significant difference [65].





The dialysis environment with particular reference to medication preparation, delivery of medications and environmental cleaning are among the standard measures to reduce HBV transmission. US centres with dedicated medication rooms or a medication preparation area separate from the dialysis treatment area had a significantly lower incidence of HbsAg, when compared to centres that used medication carts or prepared injectable medications within the dialysis treatment area (0.06% versus 0.27%; p<0.05) [35]. The environmental contamination of HBV, in addition to HCV was examined across three dialysis centres in Rome, Italy. Prevalence of HBV (HBsAg) was 15% (Centre A), 0% (Centre B), and 4% (Centre C), and all centres routinely had HBsAg patients dialysed in a separate room on a dedicated machine. Samples were collected from environmental surfaces, machine and items after interdialysis cleaning and disinfection and tested for HbsAg. Negative controls using swabs moistened in a sterile buffer without contact with the dialysis environment were tested simultaneously. One of 64 environmental samples (1.6%) were positive for HbsAg. The positive sample was found on the internal surface of the blood pressure monitor cuff used on a HBsAg-positive patient room in Centre A [62].  





The administration of HBV vaccination to non-immune HD patients is another measure to protect patients from HBV infection. In a multicentre randomised placebo controlled trail recruited 1311 patients from 41 US dialysis centres [67]. Of these 650 were randomised to the vaccine group and 651 to placebo. In this study, overall antibody responses in vaccines was poor. Moreover 4 vaccine responders with protective post vaccination antiHBs titres went on to become HBsAg positive at least 18 months after receipt of their vaccination. One vaccine failure was explained by a patient receiving immunosuppression for a transplant, in another subject HBsAg positivity was transient. In the remaining two subjects, antiHBs levels had declined to <10 before they developed positive HBsAg.In a case-control study involving 98 US HD centres, 111 case patients were identified, defined as those who seroconverted from HBsAg negative to positive in 1995. Controls (n=12,500) were those were HBsAg negative, and had not seroconverted, and had dialysed in the same centre as a patient who had seroconverted. Case patients had significantly lower rates of HBV vaccination (unadjusted odds ratio, 0.39; 95% CI, 0.22, 0.72). After controlling for dialysis centre location, adjusted odds of vaccination uptake were found to be even lower (odds ratio, 0.30; 95% CI, 0.18, 0.50). This study concluded that HBV vaccination had a significant protective effect against HBV acquisition in chronic HD patients [68]. The implementation of a HBV protocol, inclusive of isolation, screening, trained staff and vaccination was associated with a lower HBV seroconversion rates (risk ratio 0.44, p=0.03). Vaccination was independently associated with an increased rate of seroconversion (odds ratio 11.2, p=0.007). In this observational study, the authors concluded that centres experiencing high rates of seroconversions were more likely to vaccinate their non-immune haemodialysis patients. [65].





HUMAN IMMUNODEFICIENCY VIRUS (HIV)





There have been relatively few studies that have examined HIV in the HD population. The studies are of very low quality because of concerns regarding the sample size and potential reporting bias due to the reliance on centre-based questionnaires and surveys. 





Prevalence of HIV in HD


In a retrospective review of BBV serology in the top end of the Northern Territory, no cases of HIV were reported in the 440 patients included in the analysis [26]. In 2002, 39% of US centres reported treating patients with HIV infection, and the prevalence of HIV in the chronic HD population was 1.5%, and those with AIDS, 0.4% [35]. In an EDTNA/ERCA project involving eight European countries/region, HIV prevalence in the dialysis population ranged from 0-0.4% [49]. A US survey of 1324 long-term HD patients from 28 dialysis centres in 1986, showed a low overall prevalence of HIV (0.98%). Rates of HIV by dialysis centre reflected community incidence trends, and those with HIV were more likely to report risk factors independent of their dialysis, such as a history of injecting drug use. [69].





Incidence of HIV in HD


In the abovementioned US survey, none of the seronegative HIV HD patients had seroconverted over the course of one year. These results suggested that standard infection control measures were sufficient to minimise risk of HIV transmission. A limitation of this study was that it involved voluntary participation, and 50% of those in the incidence phase of the study, were lost to follow-up. At the time of this study being conducted, the prevailing recommendation was that HIV patients did not require isolation from the general dialysis population [69].





Mortality associated with HIV in HD


Studies are not available that specifically address HIV-related mortality in those on HD, and how this compares to HIV patients not receiving HD.





Risk factors associated with HIV in HD


Much of what is known about preventing HIV in HD is extrapolated from other nosocomial settings. .A single retrospective cohort study in Colombia from January 1992 to December 1993 identified nine HIV seroconversions in 23 patients with stored sera who were receiving HD. All cases were linked to a dialysis patient with known HIV undergoing HD in the same centre. Two patients had potentially acquired their infection from a high-risk sexual contact. Access needles were reprocessed by soaking them in a common container with a low level disinfectant. It was therefore concluded that the likely mode of transmission in this outbreak related to improperly reprocessed patient care equipment, most notably access needles [57].








SUMMARY OF THE EVIDENCE





HEPATITIS C VIRUS





The prevalence and incidence of HCV in HD has been explored using data from retrospective and prospective cohort studies, and systematic reviews. Multicentre studies, systematic reviews and longitudinal studies have enabled an examination of risk factors associated with seroprevalence and incident cases. The prevalence of HCV in HD is observed to vary considerably between countries, with rates ranging from 1% [49] to >40% [34, 70]. A decline in the prevalence and incidence of HCV in chronic haemodialysis patients has been documented across multiple geographic regions over the last two decades. In Australia and New Zealand, a decline in HCV prevalence from 5.2% to 2% has been reported over the decade 1995 to 2005 [59]. The incidence of HCV in high-income countries is currently estimated to be less than 1 per 100 patient years [27]. Much of the decline in HCV burden in HD patients has been the result of decreased use of blood transfusions in the era of erythropoietin stimulating agent (ESA), and the availability of screening tests and the mandated screening of blood products.





Risk factors for HCV acquisition in HD patients include dialysis duration, or dialytic years, a history of blood transfusion, a history of holiday dialysis, dialysing in a unit with high HCV prevalence and poor compliance with universal infection control precautions. The role of dedicated machines and isolation of patients with HCV to prevent transmission is more contentious, with these strategies showing greater success in settings with a high HCV prevalence. The strict implementation of universal precautions and cleaning protocols have been shown to be sufficient to interrupt HCV transmission and achieve reductions in HCV incidence even without isolation measures and the use of dedicated machines [39, 60]. 





HEPATITIS B VIRUS





The prevalence of HBV in HD patients in the Asia-pacific region is 1.3%-14.6% [59] and in Europe 1%-3% [49]. Available data from the Top End of the Northern Territory Australia has reported a seroprevalence of 8.9% in HD patients [26]. The prevalence of HBV in HD has shown a decline since the early 1970s, due to the successful screening of blood products, the availability of an effective vaccine, and improved compliance efforts with universal precautions. HBV incidence has shown a decline over time with these measures, with seroconversion rates in HD populations being reported at <1% 





HBV is notable for its increased transmissibility when compared to either HCV or HIV and its capacity to remain viable on inanimate objects for up to seven days. HD units are the most common setting for nosocomial HBV outbreaks [64]. Breaches in infection control, the use of multi-dose vials and inadequate environmental cleaning are important risk factors for disease transmission in HD units. In addition to universal precautions, the use of dedicated machines and a spatial segregation or isolation of HBV cases is advocated to mitigate transmission risk, though there is much less observational data to underpin this recommendation when compared to the published data for HCV.





HBV vaccination is an effective strategy for reducing HBV transmission risk, and therefore increased uptake can serve to reduce HBV transmission and disease burden in the HD setting.





HUMAN IMMUNODEFICIENCY VIRUS 





A single study documenting HIV transmission in the HD setting related to the reuse of contaminated needles reinforces the importance of strict adherence to universal infection control. Screening patients for HIV prior to commencement of HD should be guided by host risk factors for the disease as there are no data to indicate dialysis is a risk factor for HIV, and HD patients are not a recognised risk group for HIV acquisition. The prevalence of HIV in the dialysis population has ranged from 0% to 1.5%.    





Recommendations


Surveillance


Routine


a.	We recommend that all patients should be screened for hepatitis B virus and hepatitis C virus prior to commencement of dialysis or when transferring from another dialysis facility. The serological screening panel should include serology for hepatitis B (HBsAg, anti-HBc, anti-HBs), and hepatitis C (anti-HCV) together with baseline liver function tests (1B).


b. We recommend that patients be screened for human immunodeficiency virus (HIV) if they are identified as having risk factors for HIV acquisition or have serological evidence of either hepatitis B or hepatitis C infection (1B). 





Transmission of HCV and HBV has been described in low and high prevalence HD settings. Baseline serological screening is important for establishing baseline HBV and HCV prevalence within a dialysis population, recognising that prevalence is a significant risk factor for transmission, and dialysis units are the most frequent nosocomial setting for HBV outbreaks. Of those who are serologically screened and have positive seromarkers of infection for HBV and HCV, referral and assessment for treatment of their infection may prevent long term complications. Baseline liver function tests are an important adjunct for staging viral hepatitis. For patients who are negative for all HBV seromarkers (anti-HBs, anti-HBc, and HBsAg), HBV vaccination should be offered.





The screening of HIV is not a universal recommendation for patients starting dialysis, but should rather target those with risk factors for the disease, or where HIV-associated nephropathy is suspected. The screening of those with HIV risk factors is promoted by the current Australian HIV national Strategy [61]. The risk factors for HIV that should prompt screening include a history of Men who have sex with men (MSM), coming from a country or region where HIV is highly prevalent (for example, South East Asia and sub-saharan Africa), travellers and mobile workers, sex workers, indigenous Australians, people who inject drugs, people in a custodial setting, or history of a custodial sentence. .As positive seromarkers of HBV and/or HCV infection may be associated with blood borne exposure, HIV screening in such patients is also recommended as HIV co-infection can change the dynamics and progression of HCV and/or HBV. 





c.	We recommend that patients who are hepatitis B vaccinated with anti-HBs ≥10 mIU/mL have anti-HBs rechecked annually. For vaccine non-responders, with anti-HBs titres <10 mIU/mL, recheck HbsAg every six months (1C).


We recommend more frequent testing (every three months) in dialysis units with high-prevalence of hepatitis B (1C).





Anti-HBs titres HBs ≥10 mIU/mL are generally regarded as protective following vaccination and sufficient to elicit an anamnestic response if re-exposure to HBV occurs. Titres below this threshold may not be protective. Those who do not mount an adequate vaccination response are regarded as non-immune and should be rescreened at least every 6 month for infection using HBsAg. More frequent screening in non-immune HBV patients is recommended in high prevalence settings 





d. We recommend that those who are seronegative for hepatitis C have anti-HCV rechecked every six months. (1C).





HCV has an incubation period that can be up to 6 months. It is therefore reasonable to suggest that new infections using serological markers, would be identified in this time frame. 





Surveillance


Enhanced


e. We recommend that the local incidence and prevalence data for HBV and HCV be considered in determining the frequency of routine testing for aminotransferases (ALT/AST) (1C).





Monthly liver function tests monitoring has been used in one prospective study to identify new HCV infections in a HD centre where prevalence was 37%. The combination of monthly ALT used in conjunction with 3 monthly HCV serology and HCV RNA, identified 11 de novo HCV infections [62]. Less frequent LFT monitoring is likely to be more cost effective in a low prevalence setting.





f. We recommend that all patients negative for hepatitis B receiving in-centre haemodialysis are rescreened for hepatitis B (HBsAg, anti-HBc and anti-HBs) if there has been a notification of a seroconversion of hepatitis B (HBSAg negative to positive) within the dialysis population. All patients who are non-immune should have repeat screening every two weeks for three months (1C).


g. We recommend that all patients associated with a dialysis centre undergo rescreening for hepatitis C (anti-HCV, HCV RNA) if there has been a seroconversion of hepatitis C (anti-HCV negative to positive) within the dialysis population, thence repeat screening every two weeks for three months (1C).


h. We recommend that all patients returning from holiday haemodialysis or haemodialysis at an alternative facility, where the endemic rates of BBV is high and/or adherence to standard infection control precautions uncertain be serologically screened on re-entry for hepatitis B (HBsAg, anti-HBc, anti-HBs), hepatitis C (anti-HCV, HCV PCR), and HIV (HIV Ag/Ab) and again at 6 weeks (1C).





Enhanced serological screening for HBV and PCR testing for HCV are important measures to assist in early outbreak identification, risk assessment and implementation of infection control measures. HD units are the most common settings in which nosocomial HBV outbreaks have been described. The recognition of new cases of BBV infection is a sentinel event that should prompt investigation of any breaches in standard infection control measures.





Infection control precautions


Standard precautions


i. We recommend that dialysis staff should receive education in the implementation of standard precautions, in particular hand hygiene and aseptic technique and that adherence be routinely audited in centres undertaking haemodialysis (1B).





Environmental contamination and poor adherence to standard infection control precautions have been well described risk factors for HCV [30, 35, 36, 39, 40, 46, 48, 71], HBV [62, 64-66, 72] and HIV infection [57] The strict implementation of standard precautions, including hand hygiene, the wearing and changing of disposable gloves; the cleaning and disinfection of dialysis machines between use, the routine cleaning and disinfection of equipment; the use of individual supplies, a clean area for the preparation of medications have been associated with lower reductions in HBV and HCV in the HD setting





Patients


j. We recommend that hepatitis B non-immune haemodialysis patients receive a course of hepatitis B vaccination that is compliant with National Immunisation Guidelines (1B).


Ungraded suggestion


· For patients with a documented history of HBV vaccination and antibody response (anti-HBs ≥10 mIU/mL), we recommend a booster dose of HBV vaccination if anti-HBs titres are  <10mIU/ml on follow-up surveillance.








Australian Immunisation guidelines [15] currently recommend that non-immune dialysis patients be vaccinated with either 20µg in each arm at each schedule point, and that they receive a four dose schedule at 0, 1 , 2 and 6 months or a single H-B-VaxII (dialysis formulation) at 0, 1 and 6 months). Limited data are available for vaccinated haemodialysis patients with waning immunity. In one RCT, patients with protective anti-HBs titres post vaccination developed HBV infections (positive HBsAg) when protective anti-HBs titres had fallen to < 10 mIU/ml [67]. A booster dose of HBV vaccine is currently recommended for renal failure, including haemodialysis patients, and those who are immunocompromised when anti-HBs is < 10IU/m [15, 73]. 





k. We suggest that HBsAg positive patients be dialysed in isolation or cohorted in an area that is separate to that where patients who are HBsAg negative receive dialysis (2C).


l. We suggest that HBsAg positive patients use a dedicated dialysis machine, and single use dialysers. When dialysers are to be reused, they should be decontaminated and disinfected (2C).





The higher transmission risk of HBV compared to HCV and HIV, and the recognition that this virus remains viable on surfaces for up to 7 days has led to the recommendation of managing these patients away from the non-infected HBV population, on dedicated machines. Available studies have supported the use of dialyzer reuse in HBV patients provided appropriate disinfection is carried out before reuse [27, 60]. 





m. We suggest that patients with HIV or who are anti-HCV positive are not dialyzed in isolation, nor on a dedicated machine (2C).


n. We suggest that the isolation of anti-HCV positive patients and the use of a dedicated machine may be beneficial in a high prevalence setting (seroprevalence > 15%) or where an outbreak of hepatitis C has not been possible to contain (2C).





HBV presents a higher risk of transmission, in part to its longer viability on environmental surfaces [7, 18, 19]. The isolation of patients with HCV in HD units has been supported from a number of studies in high prevalence settings or in an effort to control an outbreak. There are no data correlating HCV or HIV transmission to HCV and HIV viral load, respectively, in the HD setting. A high viral load in a patient who is either failing treatment or has not been initiated on effective antiviral therapy may present an increased risk of transmission. Such patients can be managed in the same way as HBV infected patients (dedicated machines, in isolation) until they achieve better disease control (ungraded evidence)





Ungraded suggestions


· We suggest that staff training should include education about maintaining and respecting patients’ privacy in the dialysis unit where possible, to protect confidentiality surrounding the diagnosis of a blood borne virus. 


· We suggest that patients receive referral for counselling care where appropriate, particularly following a positive diagnosis with a blood borne virus.


· In order to help reduce fear/confusion and alleviate the stigmatisation associated with a blood borne virus, we suggest that education be provided to patients and their carers regarding the level of risk of BBVs, and importance of the practice of isolation and cohorting in the management of blood borne viruses in the dialysis unit. 





There have been very few studies that have examined the psychosocial impact of the diagnosis and management of blood borne viruses within the haemodialysis setting. In the development of these guidelines, a workshop to identify patient and caregiver priorities was held in 2015. Nine patients and three caregivers attended and identified salient topics, which included: privacy and confidentiality of disease notification, psychosocial care during and after diagnosis, psychosocial care during isolation, and empowering patients to express concerns anonymously [74]. 





Equipment 


General – We recommend


p.	Single use items should be disposed of after use on one patient (1D).


q. Non-disposable items should be disinfected between patient use. If disinfection is not possible (for example, tourniquets and tape) then these devices should be dedicated for single patient use only (1D).


r. Physiological monitoring equipment such as thermometers and sphygmomanometers scales should be dedicated for use for each patient, when disinfection is not possible between uses (1D).


s. Medications and supplies should not be moved between patients. If multi-dose medications are to be used (multi-dose vials or requiring diluents dispensed from a multi-dose vial) then these should be prepared in a central designated area, and then dispensed to individual patients. No drugs or materials from the dialysis station should be returned to the preparation area (1C).


t. Needles should be dispensed into a sharps container. Containers should be designed to allow for non-touch technique (1D).





Single interventions and their impact on infection control have been difficult to evaluate as most of these interventions are bundled together. The reuse of priming receptacles without disinfection  handling blood specimens adjacent to medications and clean supplies, the use of multi-dose vials, the reuse of needles  and using mobile carts to deliver injectable medications have been identified as important risks for HCV, HBV and HIV transmission in dialysis units [38]. 





Associated dialysis-related measures – We recommend 


u. After each dialysis session all surfaces should be wiped clean. Disinfection of the surface of dialysis machines should be undertaken according to the manufacturers’ specifications (type of disinfectant, contact time and concentration) (1C).


v. External circuits, once removed, should be transported from the dialysis station in a leak proof bag to a designated clinical waste area. If components require reprocessing or the circuit needs to be drained, then this should be undertaken in a dedicated area separate to treatment areas or areas used for the preparation of medications (1C).


w. Dialysis machine should be fitted with an external transducer protector to the pressure lines of external circuitry. The fit to the pressure monitor should be tight to minimise risk of wetting. If wetting occurs then the transducer should be replaced (1D). 


x. If fluid is evident on the machine side of the filter then the machine should be taken out of service, the internal filter changed and the internal housing disinfected (1D).





The contamination of environmental surfaces by HCV and HBV has been identified from environmental sampling [62]. Circuitry, including dialysate (inlet-oulet) connectors and moisture contaminated transducers and personal patient equipment such as blood pressure cuffs have been identified as potential sources of HCV transmission. [30, 40, 62] The use of multidose vials , preparation of medications in proximity to  areas where blood products or blood contaminated equipment is handled, or the use of medication trolleys within a dialysis treatment area,  have been identified as potential risk factors for BBV transmission [27, 38, 44, 75] 








WHAT DO THE OTHER GUIDELINES SAY?





Kidney Disease Outcomes Quality Initiative: No recommendations





UK Renal Association: 


Blood Borne Virus Infection Guideline [63]


A) Surveillance:


i) Routine surveillance


· Recommended screening for all patients starting haemodialysis (including patients with acute kidney injury) or returning to haemodialysis after another modality of renal replacement therapy should be known to be HbsAg negative before having dialysis on the main dialysis unit. (1A)


· Patients should be dialysed in an area that is segregated from the main dialysis unit and the machine should not be used for another patient until the result is known to be negative. (1A)


· Patients on regular hospital haemodialysis who is immunized to hepatitis B (anti HBs antibody titre >10mIU/ml), annual testing for HBsAg is recommended. Non-responders should be tested at least every 3 months. (1C)


· Patients on regular hospital haemodialysis should be tested for HCV antibody at least every 6 months. (1C)


· Antibody surveillance testing for HIV is not necessary for patients on regular hospital haemodialysis unless the patient is at high risk. (1C)


· Patients who do not consent to BBV surveillance should have dialysis in a segregated area unless they are known to be HBV immune. If patients who are known to be HBV immune do not consent to BBV surveillance then they should be managed in the same way as patients with HCV infection. (2C)


· Testing for HBV DNA and HCV RNA should be performed in haemodialysis patients with unexplained abnormal serum aminotransferase concentrations. (1B)


ii) Enhance surveillance


· Patients returning from dialysing abroad should have a risk assessment and where exposure is considered likely, enhanced surveillance testing for BBV should be instituted. Patients should have dialysis in a segregated area until the HbsAg is known to be negative unless they are known to be HBV immune (anti-HBs >100mIU/mL within the last 12 months). (1B). Enhanced surveillance in patients deemed to be at high risk after returning from abroad should consist of HCV RNA (or HCV core antibody) every 2 weeks for 3 months and, if not known to be HBV immune (anti-HBs >100mIU/mL within the last 12 months), HbsAg (or plasma HBV DNA) every 2 weeks for 3 months. Nucleic acid testing (NAT) for HCV and HBV in the first 1-2 months virtually excludes acute infection. If HIV is a possibility screening with 4th generation (antigen/antibody combination) assays should be used. (1B)


· If a new BBV infection in a haemodialysis unit is identified testing for viral RNA or DNA should be performed in all patients who may have been exposed (1B)


iii) Infection control


· Universal precautions should include hygienic precautions that effectively prevent the transfer of blood or fluids contaminated with blood between patients either directly or via contaminated equipment or surfaces. (1A)


· Medicine vials should be discarded after single use or, if used for more than one patient, divided into multiple doses and distributed from a central area. (1B)


· Separate machines should be used for patients known to be infected with HBV (or at high risk of new HBV infection). A machine that has been used for HBV patients can be used again for non-infected patients only after it has been thoroughly decontaminated. (1A)


· Dedicated machines are not required for patients with HCV or HIV provided that disinfection processes are properly carried out between patients according to a local protocol that incorporates the manufacturer’s instructions. (1B)


· Dialysers for multiple use can be re-used provided there is implementation of, and adherence to, strict infection control procedures to avoid dialysers or blood port caps being switched between patients. (1C)


· External transducer protectors on the blood circuit pressure monitoring lines should be inspected by healthcare personnel during and after each dialysis session. If there is evidence of breach by blood or saline then the machine should be taken out of service and machine components that may have come in contact with blood should be replaced or decontaminated by qualified personnel according to a protocol that incorporates the manufacturers’ instructions. (2C)





Canadian Society of Nephrology: 


The prevention of transmission of blood-borne pathogens in hemodialysis patients (2005) [76] 


i) Routine surveillance


· BBV screening recommended between 3 to 6 months depending on individual unit incidence/prevalence rates. For HBV-susceptible patients who are returning from travel, HBV testing is recommended upon their return to the dialysis center. 


· Patients who have received HBV vaccination should be tested for anti-HBsAb 1-2 months after the last primary vaccine dose. For HBV immunized patients serum antibody levels should be monitored at yearly.


· Hemodialysis patients with HBV infection should receive their dialysis in a dedicated room, separate from other patients in the unit, and with a dedicated machine, equipment, instruments, and supplies. For hemodialysis units where a separate room is not available for HBV positive patients, these patients should be separated from HBV-susceptible patients in an area removed from the mainstream of activity, and should undergo hemodialysis on dedicated machines.


· Isolation of patients who are HCV (+) or HIV positive in the hemodialysis unit is not necessary.


· Hemodialysis units to develop policies on frequency of liver function testing that are in keeping with the incidence and prevalence of HCV infection in their populations.





European Best Practice Guidelines: No recommendations.





International Guidelines: 


KDIGO guideline for the prevention, diagnosis, evaluation and treatment of Hepatitis C in chronic kidney disease. : [77]. 





Guideline 1 – Detection and evaluation of HCV in CKD A) Surveillance:


· Patients on hemodialysis should be tested for HCV when they first start hemodialysis or when they transfer from another hemodialysis facility. (Strong)


· For patients on hemodialysis who test negative for HCV, retesting every 6–12 months (Moderate)


· Testing for HCV should be performed for hemodialysis patients with unexplained abnormal aminotransferase(s) levels. (Strong)


B) Infection control: 


· If a new HCV infection in a hemodialysis unit is suspected to be nosocomial, testing with should be performed in all patients who may have been exposed. (Strong). 


· Repeat testing is suggested within 2–12 weeks in initially HCV negative patients. (Weak)


· Hemodialysis units should ensure implementation of, and adherence to, strict infection-control procedures designed to prevent transmission of HCV. (Strong)


· Isolation of HCV-infected patients is not recommended as an alternative to strict infection-control procedures (Weak)


· The use of dedicated dialysis machines for HCV infected patients is not recommended. (Moderate)


· Where dialyser reuse is unavoidable, the dialysers of HCV-infected patients can be reused provided there is implementation of, and adherence to, strict infection-control procedures. (Weak)


· Infection-control procedures should include hygienic precautions that effectively prevent the transfer of blood or fluids contaminated with blood between patients, either directly or via contaminated equipment or surfaces. (Strong)





Centre for Disease Control 


Recommendations for preventing transmission of infections among chronic hemodialysis patients (2001) [78].





i) Routine surveillance:


· Routinely test all chronic hemodialysis patients for HBV and HCV infection, promptly review results, and ensure that patients are managed appropriately. Communicate test results (positive and negative) to other units or hospitals when patients are transferred for care.


· For patients transferred from another unit, test results should be obtained before the patients' transfer. If a patient's HBV serologic status is not known at the time of admission, testing should be completed within 7 days. 


· Monthly ALT testing will facilitate timely detection of new infections and provide a pattern from which to determine when exposure or infection might have occurred. In the absence of unexplained ALT elevations, testing for anti-HCV every 6 months should be sufficient to monitor the occurrence of new HCV infections. If unexplained ALT elevations are observed in patients who are anti-HCV negative, repeat anti-HCV testing is warranted. 


ii) Infection control


· Isolation of HBsAg positive patients in a separate room. Dialysers should not be reused on HBsAg-positive patients.


· Isolation is not recommended for patients who are anti-HCV positive (or HCV RNA positive). They can participate in dialyser reuse programs.


· Assignment of staff members to HBsAg-positive patients and not to HBV-susceptible patients during the same shift


· Assignment of a supply tray to each patient (regardless of serologic status), cleaning and disinfection of non-disposable items (e.g., clamps, scissors) before use on another patient; 


· Glove use whenever any patient or hemodialysis equipment is touched and glove changes between each patient (and station)


· Routine cleaning and disinfection of equipment and environmental surfaces.





Local guidelines: 





A) Queensland Health Recommended practices – Guideline for the prevention and control of infections in dialysis settings (2013) [79].





· All patients must be tested with informed consent, for HBsAg, HBsAb (or anti-HBs), anti-HBc, HCV and HIV before admission or transfer to/or from the dialysis service. If a patient’s BBV serological status is not known at the time of admission, testing should be completed within 7 days12 


· Recommend testing six-monthly depending on patient’s serological status and the prevalence of BBV infection in the unit. 


· Recommend vaccination for HBsAg-negative HD patients. Non-responders should be referred to an Infectious Diseases Physician or Infection Control Practitioner if patients’ HBV serological marker is anti-HBc in the absence of acute HBV infection, and for assessment for assessment for intradermal vaccination. 


· Guidelines recommend use of standard precaution including hand hygiene, appropriate personal protective equipment (PPE), immunization and training of healthcare workers, aseptic technique, routine environmental cleaning, and management of sharps, blood spills, linen and waste to maintain a safe environment. 





B) South Australia Statewide Renal Clinical Network – Blood Borne Virus working group


Management of haemodialysis patients with a blood borne virus (August 2011) [80]


ii) Infection control


· Isolation of patients with a BBV in a separate room is strongly recommended for units with a high prevalence of BBV infection (>30%) and / or evidence of new seroconversion associated with dialysis. 


· Patients, who are HBsAg and HBV DNA positive, should be dialysed in a separate room due to their high level of infectivity. 


· Patients with different BBV should be managed separately and not cohorted. 


· If isolation is not available, BBV positive patients should be separated from susceptible patients (negative for HBsAg, anti-HBs, anti-HBc, anti-HCV) and undergo dialysis on dedicated machines. The use of physical barriers between all patients’ chairs is recommended i.e. Perspex screen. Anti-HBs positive patients (anti-HBs >10 mIU/mL) may undergo dialysis in the same area as HBsAg positive patients or they may serve as a geographical buffer between HBsAg positive and susceptible patients (negative for HBsAg, anti HBs, anti-HBc). 





C) State of Victoria, Department of Health and Human Services 


Hepatitis B infection control in haemodialysis centres Victorian Renal Clinical Network consensus document [81]





General policy statements 


· All units must have, and be familiar with, a written HBV policy (which may be this HBV consensus document). 


· Standard precautions must be practised by all staff for all patients regardless of viral status. 


· Machine cleaning in accordance with the manufacturer’s guidelines must occur between patient sessions of dialysis and must be to the required standard. This includes standard heat disinfection and a full manual clean after every dialysis, which includes a full wipe down of all external surfaces. 


· All blood spills must be dealt with promptly in accordance with local policy, and personal protective equipment (PPE) standards must be adhered to (1). 


· The serial number of every machine should be noted (usually on the dialysis run chart) for every patient on every dialysis session so that contact tracing can occur should problems arise. 


· All HBVsAg positive or HBV DNA positive haemodialysis patients should have been offered an opinion from an infectious diseases physician and or a hepatologist.





Staff 


· The Australian national guidelines (3) state that ‘HCWs are expected to protect the health and safety of their patients. This obligation includes preventing transmission of … BBVs from themselves to their patients’. 


· Of equal importance is the need to prevent transmission from patients to HCW. Haemodialysis HCW have a greater chance of contact with blood and/or body substances from haemodialysis patients than most other HCW. 


· All staff must take personal responsibility for their own safety by knowing their vaccination history and HBsAb status. 


· Anyone working on a dialysis unit should be offered vaccination against hepatitis B if they do not have prior immunity. 


· Pre-employment screening and assessment of immunisation requirements should be undertaken when staff commence employment, and the employer should maintain a record of these results (1). 


· Staff should maintain a personal immunisation record (1). 


· Once a staff member has achieved an HBVsAb level > 10 IU/mL no further vaccination or testing is needed (unless there is concern over immune-competence) (1). 


· If staff fail to seroconvert after two full vaccination courses, they should be counselled about the risks of HBV transmission and/or offered alternative vaccination strategies such as subcutaneous or novel adjuvant intradermal vaccination if available (11). 


· Staff who have never attained an HBVsAb level > 10 IU/mL should not knowingly look after patients on dialysis known to have circulating HBV DNA. 


· Staff must take individual responsibility for informing their renal unit if they do not have protective immunity against hepatitis B (they have never had an HBVsAb level ≥ 10). Where a staff member without immunity informs a unit of this fact, it is the responsibility of the renal unit to ensure that such a staff member does not knowingly look after a patient who is known to be viraemic (viral load detectable by HBV DNA polymerase chain reaction) on dialysis. This must not prejudice the working opportunities of such a staff member, and compliance with equal employment opportunity legislation is paramount. 


· Staff looking after patients with detectable HBV DNA should not simultaneously look after haemodialysis patients who have no demonstrable immunity to HBV (any patient with HBVsAb level < 10) during the same dialysis shift. If resources are unavailable locally to avoid this, then equipment and PPE must be provided at each dialysis space and must not be taken from one patient to the next. 


· Staff without protective immunity should be advised of the importance of post-exposure prophylaxis with hepatitis B immunoglobulin (HBIg) within 72 hours of an exposure event (13). 


· Staff should be aware of the viral status of their patient after the last routine screening, and this information should be readily available at each dialysis session if needed.





HBV transmission prevention 


· A high level of compliance with serological testing and reporting for patients is mandatory (see revised testing path schedule at Appendix 1). 


· All dialysis patients should be tested yearly for HBVsAg. 


· If a patient is found to be HBVsAg positive, the patient will need viral load studies HBV DNA (at least six-monthly). 


· Yearly screening testing for HBVcAb should be performed unless previously positive. 


· If a patient has a previously confirmed HBVcAb-positive result then no further testing of HBVcAb is needed. These patients have been infected and are at risk of reactivating the virus if they are, or become, immunosuppressed. 


· All dialysis patients should be tested yearly for evidence of HBV immunity with HBVsAb titre. 


· Patients should undergo three-monthly liver function testing to detect any hepatitic illness. 


· If a potential exposure or a reactivation event has occurred, such testing may need to be more frequent. 


· A viral status (within one year) should be determined on all patients prior to starting dialysis but definitely within seven days of starting dialysis. 


· The results of a patient’s viral status including HBVcAb, HBVsAg, HBVsAb, HCVAb, HIV Ab (and HBV DNA if applicable) should be available locally. 


· Patients who are positive for HBcAb, HBVsAg or HBV DNA should have HBV DNA viral load testing at least six-monthly. 


· A rising HBVsAg titre or HBV DNA copy number should prompt a review of the patient by an infectious disease physician or hepatologist.


Patient vaccination 


· All patients with CKD 4 or 5 and those on dialysis who have no serological evidence of a previous HBV infection or immunity should be encouraged to undergo a full vaccination course. 


· Patients should be vaccinated at the earliest opportunity and levels of protective antibodies assessed after a vaccination course. 


· Vaccination for CKD 4 and 5 patients consists of 40 mcg of hep B vaccination (H-B-Vax II dialysis formulation) at zero, one and six months (14). 


· Patients recently vaccinated for HBV may have false positive HBsAg, and this test should not be performed for at least three months after vaccination (14). 


· Patients who fail to develop adequate HBVsAb after the first course should be offered a second vaccination course at the same intervals (14). 


· If patients fail to seroconvert after two full courses of vaccine (six injections) then this should be noted in the patient history, but it is not necessary to offer further vaccination. However, consider subcutaneous or other vaccination strategies in some circumstances such as where a unit may be considering listing a patient for a kidney transplant and would consider a HBVcAb-positive kidney (15). 


· Dialysis patients and any patient on the transplant waiting list should be given a booster vaccination if HBVsAb titres drop below 10 IU/mL (14).





Post-exposure prophylaxis (PEP) 


· Exposure is contact of patient secretions or blood with mucous membranes, non-intact skin or via percutaneous means (for example, needlestick). 


· PEP is not required for patients or staff with detectable immunity after an exposure. 


· Non-vaccine responders (HBsAb < 10) should receive two doses of hepatitis B immunoglobulin – the first within 72 hours of an exposure (12). 





Machines and environment 


· Patients who are positive for HBVsAg or HBV DNA or patients where the viral status is unknown should use a dialysis machine that is dedicated for their use only, until such time as the viral status is known or they are known to be negative. 


· Where facilities exist, haemodialysis patients with detectable HBV DNA should be treated in an isolation bay, provided that isolation is not considered detrimental to the patient’s wellbeing. 


· All haemodialysis patients with detectable HBV DNA should be allocated a dedicated machine and associated equipment (such as a blood pressure cuff) solely for their own use while HBV DNA remains detectable. These machines and equipment should not be used for other patients at other times until the patient no longer has detectable circulating HBV DNA. These machines and equipment should undergo a major decontamination protocol clean before being put back into the general pool.


· If dialysing an HBV DNA-positive patient in a non-isolated area (because isolation facilities do not exist), patients dialysing in adjacent dialysis chairs should have detectable HBVsAb > 10 (and ideally > 100 IU/mL) when last tested.








SUGGESTIONS FOR FUTURE RESEARCH





1. We recommend further qualitative and quantitative research into long term psychosocial effects and potential harms that a diagnosis and treatment of a BBV has on patients and their carers undergoing renal replacement therapy.


2. Research into interventions aimed at reducing the stigmatisation associated with the diagnosis of BBV, and the isolate required for patients positive for HBsAg. 


3. We recommend dialysis centre and health services undertake regular point-prevalence surveys on BBV in Australia and New Zealand to monitor the prevalence and incidence and trends in BBV epidemiology locally and regionally. 


4. Well-designed clinical trials are needed on the route and dose of vaccination for HBV non-responders.


5. Research into the efficacy and safety of direct acting antivirals therapies for hepatitis C virus in patients with end-stage renal disease on haemodialysis is needed


6. Research is needed into the epidemiology and dynamics of occult HBV infection in patients with ESRF on haemodialysis


7. Cohort and/ or case-control studies in Australia and New Zealand are needed to identify risk factors for the acquisition of BBV in the setting of haemodialysis


8. The application of molecular epidemiology to investigate future institutional outbreak or transmission events of BBV in Australian and New Zealand hemodialysis units will identify where breaches in standard and enhanced infection control precautions have occurred, and will inform quality improvements in the delivery of haemodialysis.


9. Surveys of Australian and New Zealand dialysis centres are needed to assess current practices, knowledge, human and materiel support for the control of BBV infections in the haemodialysis setting. 
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		Waitemata		37		31.5		0		3		3		0		3		3		0		1		1		0		2		2		2		0		1		1		1		4		4		2		2		2		0.8		0		0		1.4		0		1		9		23		10		3		1		13		0		0		87		17		14		3		2.6		0		0		3		2.4		4		4		1		1		0.2		0.2		1		0.6		0.5		2		1		0		0		0		0		6		6		0		3		1		-		-		-		-		103		309		42		57		-		.102.		-		0		165		56		yes		8		28		-		868		4102		cns clinic		HTN

		Auckland		23		22.3		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		3.6 Case Manager		0		0		0		0		0		0		0		0		0.5		0		0		9		19		8		3		0		14		3		0		83		8		7		4		3.4		0		0		0		0		0		0		0		0		0		0		1		1		0		0		2		0		0

		Counties		51		44.1		0		11		10.4		0		4		4		0		3		1.8		3		0		0		0		0		2		1		1		0		0		2		1.6		2		1		0		0		0		1.1		3		40		32		33		9		3		14.5		2.6		14.4		68.5		15		12.6		4		5.2		0		0		3		3		9		4.75		1		1		1		0.6		1		1		1.2		1		4		0		0		1		Water Tech 0.8 Prof Leader 0.2		13		11.4		2.3		5		2		5		3		4		3		344		1032		102		178		61		48		0		33		170		60		yes		20		40		90		747		6292		yes		HTN

		Northland		40		31.5		12.1		-		3.1		0		-		1.7		1.7		1		0.9		0.9		0		0		0		0		4		1		0		8		5.1		3		1.9		1.9		1.1		0		0		0		0.5		2		13		17		22		14		2		25		8		3		63		1		0.5		4		3.6		0		0		3		1.8		2		1.9		0		0		0		0		2		1.2		0.9		2.5		1		5		2		0		0		5		5		0		1		1		0		4		1		0		126		400		22		6		34		0		0		0		82		26		no		0		3		12		206		2357		no		no

		Palmerston North		18		15.8		0		3		2.4		2		1		1		1		2		1.4		1		0		0		0		0		1		1.4		1		5		4.6		1		1		1		0		0		0		0		0		1		2		7		14		11		4		45%		0		0		55		0		0		3		2.8		0		0		1		0.5		3		1		0		0		0		0		1		0.4		1		1		0.5		0		0		0		0		3		2.4		0		1		1		2		1		0		0		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		Taranaki		9		5.2		0		1		0.8		0		1		0.4		0.4		1		0.1		0.1		0		0		0		0		0.8		0		0		0		1.5		1		0.5		0.5		0		0		0		0		0		1		3		4		1		4		1		-		-		-		-		0		0		0		0		0		0		1		0.3		1		0.5		0		0		0		0		1		0.1		0.5		0.5		-		0		0		0		0		2		1		0		0		0		0		2		0		0		30		91.4		10		26		21		0		0		0		40		-		no		0		18		14		-		-		no		0

		HB		21		14.2		0		4		2.2		0		2		1.6		0		1		1		1		1		0.5		1		0		1		1		0		0		0		1		1		1		0.5		2		1.5		2.2		0		4		8		8		14		10		1		77		3		0		20		2		2		4		3.2		0		0		1		1		1		0.5		1		0.2		0		0		0		0		0.5		1		1		1		0.2		0		0		2		2.2		0		1.6		0		2		0		0		0		73		220		12		8		26		0		0		2		80		69		no		0		25		17		250		2136		no		0

		Capital Coast		32		24.7		0		2.5		1.25		0		2.5		2.5		0		2		1.1		0		0		0		0		0		1		1		1.6		1		1		2		1.4		1		2		0.4		0		0.7		0		1		-		26		12		8		1		-		-		-		-				0		6		2.14		0		0		2		1.5		2		1.5		1		0.5		0		0		1		0.6		1		0		1		0		0		0		0		6		6		0		2		1		4		3		2		0		50		340		30		41		48		79		0		4		238		-		-		-		38		-		415		3862		Clinic		0

		Christchurch		5		4.3		0		3		3		0		3		3		0		1		1		0		0		0		0		0.6		1		0		0		1		1		1		0.6		0		0.7		0		0		0		0		0		4		6		4		5		2		65		0		0		35		1		0.5		0		0		0		0		1		1		1		0.5		3		1		0		0		1		0.5		0.5		1		1		1		0.4		1		1 Administrato		5		4.4		0		2		1		-		-		-		-		25		89		32		57		31		0		6		0		-		-		yes		8		-		-		-		-		clinic		0

		Southern		7		5.85		0		0		0		0		0		0		0		1		0.5		0		0		0		0		0		0.5		1		0		0		0		1		0.5		0		0.5		0		0		0		0		0		0		2		5		6		1		84		8		8		0		0		0		1		1		5		3		2		0.2		1		0.2		0		0		0		0		0		0		0		-		-		2		1.2		0		0		3		2		0		1		1		0		2		0		1		4		62		93		29		3		0		6		0		-		-		yes 		0		-		-		-		-		no		0

				Combined roles

				service Leader

				clinical coach 2 staff
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Sheet3

		DHB		HB		Southern		Waikato		Waitemata		Counties		Northland		Midcentral		Taranaki		Capital Coast		Christchurch		Auckland

		Nurs HD No		20		9		42 (5) (Gisb)		23		46		40		19		9				8		29

		Nurs FTE HD		13.7		7.95		30 (5)(6.9Gisb)		18.7		39		35		16.4		5.1				5.7		29

		Sn Nurs HD		0		0		0		0		0		4		(CN,ACN,NE)5						0		0

		Nurs PD No		4		8		7		3		11		4		4						5		3

		Nurs FTE PD		2.2		7.95		6.7		3		10.4		3.1		3.2		0.8				4.1		2.8

		Snr Nurs PD		0		0		6		0		0		0		2		1				0		0

		Nurs HH No		2		8		8		2 (+1 tech)		4		3		1						4		2

		Nurs FTE HH		1.6		7.05		57.8		2 (+1)		4		1.7		0.2						4		2

		Snr Nurs HH		0		0		8		0		0		1.7		1						0		0

		Nurs Selfcare								0		0		0		???						0		2

		Nurs FTE Selfcare								0		0		0		???						0		2

		Snr Nurs Selfcare								0		0		0		???						0		2

		Nurs Assisted Care						4		0		0		0		???						0		2

		Nurs FTE Assisted Care						4		0		0		0		???						0		1

		Snr Nurs Assisted Care						0		0		0		0		???						0		0

		Nurs Satellite 								10 + 4 (2units)		6		18		N/A						0		0

		Nurs FTE Satellite								7.7 + 3.4		5.5		13.2		N/A						0		0

		Snr Nurs Satellite								0		0		2		N/A						0		0

		Transplant Nurses		1		1.1		4		3		3		2		1						0		5

		Transplant FTE		1		0.5		4		1.5		1.8		1.3		1		1				0		4.4

		Snr Transplant		0		0		2		3		3

Mohana Varughese (CMDHB): Mohana Varughese (CMDHB):
All transpl.nurses are Senior nurses mentioned above		1.3		1		0.1

jgb: jgb:
We also have the MoH funded Donor Liaison role at 0.5 FTE, split between two senior nurses.				2		0

		CKD Nurses		0		0		4		0		0		3		1						1.5		2

		CKD FTE		0		0		3.2		1		0		1.9		1		1				0		1

		Snr Nurs CKD		0		0		2		1		0		1.9		1		0.5				0		2

		Adnam FTE		0		0		4.5				0		0		1						2		4.5

		CNM		1		1		1 (3 satelite)		1		2		3		1		1				1.4		1

		ACNM		1		0		1		1		1		1		(ACN)                  3						1		0

		Other Mng		0		0		0		0		1		NM1								0		1

		CNS No		1		0		5 (1Gisb)		6				8		5		1				0		6

		CNS FTE TOTAL		0.6		0		5.6		5.6				5.1		4.6		0.1				1		4.7

		Pre-d No		1		1		CKD		0		2		as above for CKD FTE		1		CKD

jgb: jgb:
Included in the Predialysis/CKD role				0.8		2

		Pred FTE		1		0.9		CKD		0.5		1.6		as above for CKD FTE		1		CKD				CKD		2

		Snr Pred		1		0		CKD		1		2

Mohana Varughese (CMDHB): Mohana Varughese (CMDHB):
all pre dialyss nurses are senior nurses		as above for CKD FTE		???		CKD				CKD		4 staff

		Access FTE		0.5		0.9		CKD		0.5		1		1.1		0		CKD				CKD		1

		NP No		2		0		0		0		2		0		0						CKD		0

		NP FTE		1.2				0		0		2		0		0						0		0

		Vacant FTE		1.6		2.3		0		0				0.9FTE fixed term and 0.8FTE permanent		0		0				0		1.5

		Othe Nurs		0		3.6		1.6 FTE(research)		0.6 research		1fte C.Coach		0.2FTE Research and 0.4FTE Donor Co-ordinator. 								0		0

		No: MN		5		0		1		0		4		2		1						0.6 CNS (Anaemia)		1

		No: PG		3		0		18		12		36		14		1						0		9

		NZ Trained Qualif						5(Gisb)		5RN		42				10		All				0		13

		Overseas Trained Q						4(Gisb)		32RN		37				20						16		38

		<40				2		25 6(Gisb)		17		35		17		???		3				4

		40-50				5		18		14		29		22		???		2				5

		50-60				6		15 2(Gisb)		5		11		14		???		4				7

		>60				1		4 1(Gisb)		1		3		2		???		1				6

		NZE %		45%		84%				8%		11.5		25		???		7

jgb: jgb:
Number of staff who identify as NZ European, not %				3		24%		NZE % Physiologist		x		NZE % Dr		64%

		Maori				8		4		2.70%		2.5		8		0								4%		Maori		x		Maori		x

		Indian						1(Gisb)		22%		11.5		9		7		2				0		10%		Indian		82%		Indian		x

		Phillipine						3(Gisb)		49%		31		11		3		1						39%		Phillipine		x		Phillipine		x

		Chinese								8%		10		2		3						3		2.00%		Chinese		7%		Chinese		x

		Other				8		-		11%		33.5

Mohana Varughese (CMDHB): Mohana Varughese (CMDHB):
PI 16.5%
Korean 6.4%
		1		6								21%		Other		3%		Other		36%

		Physiologist No		2		0				15		14		0		0								28

		Physiologist		2		0				13.5		12.6		0		0						1		26.6

		CA/HCA No		4		1		4		3		4		6		3						0.4		4

		Ca/HCA FTE		3.2		1		3.8		2.6		3.7		4.25		2.6						0		3.4

		EN No		0		5		1		0		0		0		0						0		0

		EN FTE		0		3		0.9		0		0		0		0						0		0

		SW No		1		2		2 (3)		3		3		3		1		1				0		0

		SW FTE		1		0.2		1.8 (2.8)		2.1		3		1.8		0.5		0.3

jgb: jgb:
This is an estimated FTE spent on RU patients, but there is no FTE dedicated to renal				1		0

		Dietitian No		1		1		4		4		9		2		access to service		1				1		6

		Dietitan FTE		0.5		0.2		2.6 (3.6)		3.4		4.75		1.9		no dedicated FTE		0.5				1		4.3

		PHRM No		1		0		1		1		1		0		0						?		1

		PHRM FTE		0.2		0		0.2 (1)		inpatient only		1		0		0						3		1

		Psychologist No		1		0		1		0		1		0		0						1		1

		Psychologist FTE		0.3		0		-0.5		0		0.6

Mohana Varughese (CMDHB): Mohana Varughese (CMDHB):
0.2fte (MOH LKDA)		2		0						1		0.3

		Nrs Ed No		0		0		1		1		1		2		1						0.5		1

		Nrs Ed FTE		0		0		0.5 (1)		0.6		1		1.2		0.4						1		1

		Administration		2.4		1.6		3.8		4		5		3.2		1		0.5				Shared with cardiology		4.5

		Tech No. (Machine)		0		2		3		0		0		5		1						1		0

		Tech FTE		0		1.2		2.6		0		0		0		1						3		0

		IT FTE		0		0		0		0		1		0		0						3		0

		Other						0		0		2

Mohana Varughese (CMDHB): Mohana Varughese (CMDHB):
water quality technician 0.8fte
Professional leader for Physiologists 0.2fte		0								1		1

		Nephrol No		3		3		5 (7)		6		13		5		3		2

jgb: jgb:
Both nephro's are 0.5 renal and 0.5 gen' med'.						11

		Nephrol FTE		2.4		2		5 (7)		5.5		11.4		5		2.4		1				5

		Reg FTE		2		1		4		3		Reg-5 + MO-2		1		on rotation        1						?		5

		HO FTE		1		1		2		1		2		1		on rotation        1						2		2

		<40				2		1		1		5		0		???						1		1

		40-50				6		3		4		3		4		???		4						7

		50-60				8		1		1		4		1		???								2

		>60				3		0		0		3		2		???								1

		ICHD PT		62		2		120		140		353		128		88		26						160

		Transplant Caseload (Total)		186		62		360				600		155		179		46				3

		HHD		14		66		98		42		90		22		20		6						56

		CAPD		15		25		66		33		111		6		33		17				37		20

		APD		23		3		154		29		69		34		16		10				61		40

		Satelitte pTs		0		0				6 (self care)		48		50		N/A						31		28

		Assisted Pt's		0		13		30		53		0		Don’t officially differentiate		???						0		54

		Comm Houses		0		0		0		0		33		0		24 pts						0		0

		Transplt Pts		82				200				215		82		86		46				0		251

		Donors clinic		13				86				45		26		???								5

		Designated Ward		no		yes		no		renal/stroke		                  Yes		no		no		No						1

		No beds		0				0		8		20

Mohana Varughese (CMDHB): Mohana Varughese (CMDHB):
also used for outlier patients						

jgb: jgb:
This is an estimated FTE spent on RU patients, but there is no FTE dedicated to renal		

Mohana Varughese (CMDHB): Mohana Varughese (CMDHB):
all pre dialyss nurses are senior nurses						

jgb: jgb:
Included in the Predialysis/CKD role		

Mohana Varughese (CMDHB): Mohana Varughese (CMDHB):
0.2fte (MOH LKDA)						

jgb: jgb:
No dedicated FTE		

Mohana Varughese (CMDHB): Mohana Varughese (CMDHB):
water quality technician 0.8fte
Professional leader for Physiologists 0.2fte						

jgb: jgb:
Both nephro's are 0.5 renal and 0.5 gen' med'.		

jgb: jgb:
no dedicated renal fte 		

jgb: jgb:
No dedicated renal fte. Included in the renal/gen' med' roles		

jgb: jgb:
Number of staff who identify as NZ European, not %		

Mohana Varughese (CMDHB): Mohana Varughese (CMDHB):
PI 16.5%
Korean 6.4%
		

Mohana Varughese (CMDHB): Mohana Varughese (CMDHB):
All transpl.nurses are Senior nurses mentioned above						

jgb: jgb:
We also have the MoH funded Donor Liaison role at 0.5 FTE, split between two senior nurses.		0		no						yes		26		This is shared with renal transplant, renal medicine and live transplant.

		Donors work-up		13				75				125		3		38						12		117

		Pts receiving		12				24				270		12		???								80

		FSA/year		214				560 + (regional)		467(Jul-Dec)		               783+		206				97

		Follow-ups/year		1589				3570 (+)		2291 (Jul-Dec)		             7012+		2357				518

		Conservative Care		13		no		Clinic		Clinic		              Yes		Clinic										20

		Additional Services		0				Assisted self-care				Hypertension Clinic		no								clinic

																						Community assisted Home HD.

												32/6

								Combined roles		service Leader		HHD Assisted		Specilalty clinical Nurse
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PREVENTION OF BLOOD-BORNE VIRUS TRANSMISSION IN HAEMODIALYSIS UNITS



Date written: May 2017

Author: Dr Nicole Gilroy and Dr Muh Geot Wong



		GUIDELINES

Surveillance

Routine

a. We recommend that all patients should be screened for hepatitis B virus and hepatitis C virus prior to commencement of dialysis or when transferring from another dialysis facility. The serological screening panel should include serology for hepatitis B (HBsAg, anti-HBc, anti-HBs), and hepatitis C (anti-HCV) together with baseline liver function tests (1B).

b. We recommend that patients be screened for human immunodeficiency virus (HIV) if they are identified as having risk factors for HIV acquisition or have serological evidence of either hepatitis B or hepatitis C infection (1B). 

c. We recommend that patients who are hepatitis B vaccinated with anti-HBs ≥10 mIU/mL have anti-HBs rechecked annually. For vaccine non-responders, with anti-HBs titres <10 mIU/mL, recheck HbsAg every six months (1C). 

d. We recommend more frequent testing (every three months) in dialysis units with high-prevalence of hepatitis B (1C).

e. We recommend that those who are seronegative for hepatitis C have anti-HCV rechecked every six months. (1C).





Enhanced

f. We recommend that the local incidence and prevalence data for hepatitis B and hepatitis C be considered in determining the frequency of testing for aminotransferases (ALT/AST) (1C).

g. We recommend that all patients negative for hepatitis B receiving in-centre haemodialysis are rescreened for hepatitis B (HBsAg, anti-HBc and anti-HBs) if there has been a notification of a seroconversion of hepatitis B (HBSAg negative to positive) within the dialysis population. All patients who are non-immune should have repeat screening every two weeks for three months (1C).

h. We recommend that all patients associated with a dialysis centre undergo rescreening for hepatitis C (anti-HCV, HCV RNA) if there has been a seroconversion of hepatitis C (anti-HCV negative to positive) within the dialysis population, thence repeat screening every two weeks for three months (1C).

i. We recommend that all patients returning from holiday haemodialysis or haemodialysis at an alternative facility where the endemic rates of BBV is high and/or adherence to standard infection control precautions uncertain, be serologically screened on re-entry for hepatitis B (HBsAg, anti-HBc, anti-HBs), hepatitis C (anti-HCV, HCV PCR), and HIV (HIV Ag/Ab) and again at 6 weeks (1C).



Infection control precautions

Standard precautions

j. We recommend that dialysis staff should receive education in the implementation of standard precautions, in particular hand hygiene and aseptic technique and that adherence be routinely audited in centres undertaking haemodialysis (1B).



Patients

k. We recommend that hepatitis B non-immune haemodialysis patients receive a course of hepatitis B vaccination that is compliant with National Immunisation Guidelines (1B).

l. We suggest that HBsAg positive patients be dialysed in isolation or cohorted in an area that is separate to that where patients who are HBsAg negative receive dialysis (2C).

m. We suggest that HBsAg positive patients use a dedicated dialysis machine, and single use dialysers. When dialysers are to be reused, they should be decontaminated and disinfected (2C).

n. We suggest that patients with HIV or who are anti-HCV positive are not dialyzed in isolation, nor on a dedicated machine (2C).

o. We suggest that the isolation of anti-HCV positive patients and the use of a dedicated machine may be beneficial in a high prevalence setting (seroprevalence > 15%) or where an outbreak of hepatitis C has not been possible to contain (2C).



Equipment 

General – We recommend

p. Single use items should be disposed of after use on one patient (1D).

q. Non-disposable items should be disinfected between patient use. If disinfection is not possible (for example, tourniquets and tape) then these devices should be dedicated for single patient use only (1D).

r. Physiological monitoring equipment such as thermometers and sphygmomanometers scales should be dedicated for use for each patient, when disinfection is not possible between uses (1D).

s. Medications and supplies should not be moved between patients. If multi-dose medications are to be used (multi-dose vials or requiring diluents dispensed from a multi-dose vial) then these should be prepared in a central designated area, and then dispensed to individual patients. No drugs or materials from the dialysis station should be returned to the preparation area (1C).

t. Needles should be dispensed into a sharps container. Containers should be designed to allow for non-touch technique (1D).



Associated dialysis-related measures – We recommend 

u. After each dialysis session all surfaces should be wiped clean. Disinfection of the surface of dialysis machines should be undertaken according to the manufacturers’ specifications (type of disinfectant, contact time and concentration) (1C).

v. External circuits, once removed, should be transported from the dialysis station in a leak proof bag to a designated clinical waste area. If components require reprocessing or the circuit needs to be drained, then this should be undertaken in a dedicated area separate to treatment areas or areas used for the preparation of medications (1C).

w. Dialysis machine should be fitted with an external transducer protector to the pressure lines of external circuitry. The fit to the pressure monitor should be tight to minimise risk of wetting. If wetting occurs then the transducer should be replaced (1D). 

x. If fluid is evident on the machine side of the filter then the machine should be taken out of service, the internal filter changed and the internal housing disinfected (1D).









UNGRADED SUGGESTIONS FOR CLINICAL CARE  

· We suggest that haemodialysis patients with chronic hepatitis B, hepatitis C or HIV infection be referred to an appropriate specialist for staging of their diseases and assessment for treatment.

· Patients with a high viral load for hepatitis B, hepatitis C or HIV may present a greater transmission risk. For patients with poorly controlled disease, initiation of antiviral therapy is important for reducing this risk. For patients with active hepatitis C or HIV viral infections and high viral load, consideration can be given to managing these patients as per hepatitis B (in isolation, on a dedicated machine).

· Patients or staff who have a high-risk exposure with a potential risk of transmission, should be assessed for post-exposure prophylaxis for hepatitis B and HIV where appropriate, and referred for hepatitis B, hepatitis C and HIV monitoring. 

· We suggest that patients with chronic hepatitis C who have undergone hepatitis C treatment and achieved a test of cure (sustained virological response) should be managed the same as non-HCV infected patients in the dialysis setting. For patients with ongoing risks factors for hepatitis C infection in the community, more frequent testing may be required. Anti-HCV is unlikely to be a marker of reinfection in patients who have been cured of their disease, therefore use of hepatitis C PCR tests should be routine in the long-term surveillance of these patients.

· As an additional precaution, patients who do not consent to blood borne virus surveillance should be dialysed in a separate area unless prior hepatitis B immunity is confirmed (anti-HBs≥10 mIU/ml). If patients who are known to be hepatitis B immune, and decline other blood borne virus surveillance, then they should be managed in the same way as patients with hepatitis C infection. 

· Staff working with dialysis patients should be screened for HBsAg and anti-HBc, as well as anti-HBs. This avoids staff who have chronic hepatitis B receiving multiple unnecessary course of vaccine and being labelled as “non-responders”. A diagnosis allows them to seek treatment and minimise risk of morbidity and mortality. For those who are hepatitis B non-immune (negative to HBsAg, anti-HBs and anti-HBc), should receive hepatitis B vaccination.

· Staff who are non-immune to hepatitis B, including vaccine non-responders, should not be assigned to the care of patients who are HBsAg positive.

· For patients with a documented history of hepatitis B vaccination and antibody response (anti-HBs ≥10 mIU/mL ), we recommend a booster dose of hepatitis B vaccination if  anti-HBs titres are subsequently  < 10mIU/ml.

· Hepatitis B vaccine non-responders, including those not responding to a double dose or “dialysis” vaccine formulation, can be offered an intradermal vaccination schedule to stimulate sero-conversion. When these measures fail, “non-immune“ status should be clearly documented

· Hepatitis A vaccination is recommended in non-immune patients with chronic hepatitis B and hepatitis C. This is based on anecdotal reports of fulminant hepatitis A infection in those with pre-existing hepatitis C or hepatitis B.

· Patients with occult HBV1 (most commonly recognised by serologically undetectable HBsAg positive + anti-HBc, +/- anti-HBs) should be routinely monitored for evidence of HBV reactivation using six monthly assessments of aminotransferases (ALT/AST), and six monthly assessments of anti-HBs titres and HBsAg. 

· We suggest that staff training should include education about maintaining and respecting patients’ privacy in the dialysis unit where possible, to protect confidentiality surrounding the diagnosis of a blood borne virus. 

· We suggest that patients receive referral for counselling where appropriate, particularly following a positive diagnosis with a blood borne virus.

· In order to help reduce fear/confusion and alleviate the stigmatisation associated with a blood borne virus, we suggest that education be provided to patients and their carers regarding the level of risk of BBVs, and importance of the practice of isolation and cohorting in the management of blood borne viruses in the dialysis unit. 



Foot note

1 In some rarer circumstances occult HBV may be indicated by:

(1) A past infection indicated only by the presence of hepatitis B surface antibody (anti-HBs) without anti-HBc;

(2) Chronic hepatitis where there is a surface gene escape mutant that is not recognised by conventional assays; 

(3) Where all seromarkers of hepatitis B infection are negative (seronegative occult HBV), but there are low levels of circulating HBV DNA.



IMPLEMENTATION AND AUDIT

· A competency based assessment of staff working in haemodialysis units that is aligned with recommendations outlined in this document. This includes hand hygiene, environmental cleaning, waste disposal, and disinfection and sterilising procedures for machines and equipment.

· Materials for education should be accessible (online or centralised location). Documents systems should enable version control. Training and education should aim to promote workforce awareness. Good governance should ensure a clear description of the personnel responsible for the collection, collation and reporting of surveillance data.

· Results of blood-borne virus screening should be recorded and noted in the patient medical record and a database of all serological results of and date of collection, maintained. Facility/workforce/unit managers should maintain records of the hepatitis B immune-status of staff working in, or planning to work in a haemodialysis centre. This includes clinical staff (doctors, nurses, allied health personnel) and non-clinical staff (cleaners, hospitality/health service personnel)

· Dialysis unit mangers should maintain a system for recording hepatitis B immune status and hepatitis B vaccination history in all dialysis patients. Those who are vaccine non-responders should have their vaccination status recorded.

· A program that includes workforce orientation and regular updates on standard precautions.

· The successful uptake of these guidelines can be evaluated by baseline survey of knowledge, awareness, with follow-up.





BACKGROUND 



ABBREVIATIONS 

HBV= Hepatitis B Virus

Anti-HBc= Hepatitis B core antibody

Anti-HBs= Hepatitis B surface antibody

HBsAg= Hepatitis B surface antigen

HBeAg= Hepatitis e antigen

HCV= Hepatitis C virus

Anti-HCV = HCV antibodies

HCV PCR/ NAAT= HCV polymerase chain reaction test or nucleic acid amplification test

HIV= Human Immunodeficiency virus



HEPATITIS C VIRUS (HCV)

The virus was discovered in 1989 and elucidated as a major cause of transfusion-related non-A, non-B hepatitis. Since this time hepatitis C (HCV) has been characterised as an enveloped single strand positive-sense RNA virus, consisting of a 9.6 kB genome that encodes three structural (core, E1, E2) and seven non-structural (p7-NS2, NS3, NS4A, NS4B, NS5A, NS5B) proteins. The non-structural proteins are the principal targets for the novel direct acting antiviral (DAA) therapies. 



Natural history

The incubation period for HCV is 2-24 weeks (average 7-8 weeks). Of those acutely infected with HCV, 15-40% will clear the virus over the course of 6 months, and 60-85% will develop chronic infection. Of those with chronic HCV infection, 20-30% will progress to cirrhosis within 20-30 years, and of these a further 25% are will develop decompensated liver failure and/or hepatocellular carcinoma.



Epidemiology

The global prevalence of HCV is estimated at 2.3%, amounting to 185 million people worldwide with positive HCV antibody (anti-HCV). HCV prevalence varies widely within and between countries. In high-income countries HCV prevalence is between 1-2%, and in low to middle-income countries with the highest prevalence, 4-14% [1]. Genotype 1 has the widest worldwide distribution. In Australia, genotypes 1 and 3 account for 55% and 38% of prevalent genotypes, respectively [2].



In Australia, HCV has been a notifiable disease since the early 1990s. There are an estimated 314,000 adults with positive anti-HCV in Australia, giving a prevalence of 1.7%. The estimate of those who are HCV RNA positive is 1.2% [3]. A reduction in incident HCV cases has followed the screening of blood products in the early 1990s and improved harm reduction initiatives since early 2000, such as needle and syringe exchange programs and opioid substitution treatment programs. In 2014, there were 10,621 new HCV diagnoses in Australia, including people with acute and chronic HCV [4]. 



Between March and May 2016 a number of effective direct acting antiviral therapies with curative potential have been listed on the Pharmaceutical Benefits Scheme (PBS) in Australia. In 2016 it is estimated that 22,470 Australians with chronic HCV have received direct acting antiviral treatment [5]. 



Transmission risk

The main mode of HCV infection is percutaneous exposure to blood or by other fluids contaminated with blood. Most of the global transmission of HCV relates to a breakdown in hygiene. In high-income countries prior to 1990, HCV transmission was largely attributed to the contamination of blood supply. Since the routine screening of blood products was introduced in 1990 the risk of HCV acquisition has been significantly reduced, and further still with the use of sensitive molecular methods such as HCV PCR for virus detection. With the combination of serology and molecular testing of blood donors, the risk of acquiring HCV from blood is less than 0.1 per 1 million units transfused [6]. Individuals with HCV that have been cured of their disease do not present a transmission risk, unless they become reinfected



Haemodialysis (HD) units are a well-recognised setting for the transmission of HCV, due to the opportunities for people, surfaces and equipment to be contaminated with blood. Standard infection control precautions are therefore important in preventing contamination and interrupting the behaviours and practices that may propagate transmission, such as the reuse of syringes and the use of multi-dose drug vials. 



HCV can survive on surfaces at room temperature for up to 16 hours [7], underscoring the importance of adequate surface decontamination and disinfection.



Screening 

Screening for HCV infection is usually performed using a third generation enzyme immunoassays (EIA) test for HCV antibodies (anti-HCV), followed by the testing of reactive sera with HCV RNA by PCR. A negative RNA test in the presence of anti-HCV by EIA at least six months following a known exposure indicates a resolved infection. Alternative interpretations include a false positive anti-HCV EIA, a false negative HCV RNA, or exceptionally an intermittent or low level HCV viraemia. Anti-HCV by EIA may be negative in early infection, and usually becomes positive 6-8 weeks after of an acute exposure. In contrast HCV RNA can be detected within 2 to 3 days. HCV RNA may also be a more reliable screening test in those with impaired antibody production. 



Monitoring aspartate transaminase (AST) and alanine transaminase (ALT) as evidence of an acute HCV infection may be insensitive as HD patients have lower aminotransferase levels when compared to non-HD counterparts. Using baseline ALT as the upper limit of normal and assessing fluctuations above this threshold may provide a more reliable measure of HCV infection [8-12].



HEPATITIS B VIRUS

Hepatitis B (HBV) is a 42nm partially double stranded DNA virus with a 3.2kb genome that has four proteins:core protein (HBcAg) is coded for by gene C. A preceding in-frame start codon (AUG) leads to production of a precore protein that is cleaved to form HBeAg. The S gene encodes for hepatitis B surface antigen and is divided into three sections leading to the production of small, medium and large polypeptides, The P gene encodes the DNA polymerase and X gene, a transcriptional activator. HBV is classified into eight well-known genotypes (A-H), and two more recently described genotypes (I, J). Genotypes A, C and D are the most common genotypes in Australia [13].



Epidemiology

There are an estimated two billion people globally that have been infected with HBV, of which approximately 240 million are HBsAg positive [14]. In areas where HBV is highly endemic (>8%), most infections are acquired in infancy and early childhood. The risk of becoming chronically infected with HBV is inversely related to age of acquisition. In low endemic settings (<2%), most disease is acquired during adulthood, through either sexual contact or injecting drug use.



Several factors have impacted the burden of HBV infection in the community. Firstly, the routine testing of blood donations for HBsAg was introduced in Australia and the United States of America (US) in the early 1970s. Secondly, the use of a highly effective inactivated vaccine against HBV in high-risk populations commenced in the 1980s, and has been scaled up over time to be increasingly inclusive of all those who could be at risk of HBV exposure in their lifetime. A national universal infant vaccination against HBV was therefore commenced in Australia in 2000 [15].



In 2014, an estimated 213,300 (range 175,000-253,000) people were identified as living with chronic HBV in Australia, of which 38% were born in the Asia-Pacific region, 9.3% were Aboriginal or Torres Strait Islanders, 5.7% were injecting drug users, 4.4% in men who have sex with men (MSM), and 4.3% were born in Sub-Saharan Africa [16]. The estimated prevalence of chronic HBV in these high-risk populations is 3-4%, and across the whole population, 1% [17]. 



In 2014 there were 6635 new notifications of HBV in Australia, giving a notification rate of 28 per 100,000 population. Highest age specific rates are reported in the 30-39 and 40 and over age group. The notification rate in indigenous Australian is almost twice that of the non-indigenous population at 50 per 100,000 population [16]. 



Natural history

Acute infection with HBV is often asymptomatic. Young children in particular are often asymptomatic, and only 30-50% of adults will manifest signs of jaundice and systemic features including fever, arthralgia, rash, nausea, vomiting and abdominal pain.



The outcomes of an acute HBV infection include resolution, development of a chronic carrier state or chronic active infection. Up to 25% of chronic HBV cases will develop cirrhosis with decompensated liver failure, and up to 15% will develop hepatocellular carcinoma. 



Transmission risk

The mechanism of HBV transmission is via percutaneous or mucosal exposure to infected body fluids, including blood, saliva, semen, vaginal secretions, pericardial, peritoneal, cerebrospinal fluid and synovial fluid. 



The incubation period for HBV infection (i.e. time from exposure to symptom onset) ranges from 45-180 days (usually 60-90 days). The average time from exposure to HBsAg positivity is 30 days (range: 6-60 days). Those who are HBsAg positive with a high HBV viral load or a positive HBeAg are generally considered to be most infectious. A percutaneous injury with a 22 gauge contaminated needle contains approximately 1 microlitre of blood and up to 100 infectious HBV virions. The risk of becoming infected following percutaneous exposure to HBeAg blood is ~27-43%, and in HBsAg positive/HBeAg negative 6-10% [18]. 



Overall, HBV transmission from a high risk needle stick injury, involving a large volume of blood and/or high viral load in the source case, is 30-40%. The transmission risk associated with a HCV or HIV needlestick injury are comparatively less, at 1.8% and 0.3% respectively [18]. The virus can remain viable on surfaces for up to seven days and therefore environmental contamination with body fluids that carry the virus can be a source of indirect transmission [18, 19].



Persons with protective levels of anti-HBs antibodies (≥10mIU/ml) 4-8 weeks following a scheduled course of vaccination are deemed immune to HBV infection



Occult hepatitis B 

Occult HBV is defined as patients with negative HBsAg with evidence of low detectable HBV DNA levels in serum. Occult HBV is increasingly recognised as a potential risk of HBV reactivation, especially in subjects receiving high-dose immunosuppression including monoclonal antibody therapy. HCV inhibits HBV replication, and therefore occult HBV may be more of an issue in HCV infected population. The only serological correlates of occult HBV are a positive anti-HBc with or without anti-HBs. Occult HBV may spread silently. There is moreover a potential association between HBV occult infection and lamivudine resistance. Generally occult HBV is associated with decreased replication fitness and low level viraemia. There are limited studies on occult HBV in the HD population. Estimates from Brazil indicate occult HBV affects 15% of the dialysis population and in other studies 0-36% of the population [20, 21]. Occult HBV has the potential to reactivate, with the emergence of positive HBsAg and HBV DNA as markers of chronic active HBV infection.



Screening

The diagnosis of HBV infection is established through serological testing. The diagnostic panel for HBV serology allows for the determination of susceptibility, active infection, or immunity through vaccination or past infection. The routine serological screening for HBV infection includes HBsAg (HB surface Antigen), anti-Hbc (anti-HB core) and anti-HBs (anti-HB surface) antibodies. HBeAg/anti-HBe serology and HBV DNA viral load are used to determine the phase of infection, the likelihood of progressive disease and need for treatment. Positive HBeAg and/or high HBV DNA viral load are markers that correlate with infectivity [22]. 



HUMAN IMMUNODEFICIENCY VIRUS

Human immunodeficiency virus (HIV), a retrovirus, was discovered in 1983. Subsequently two distinct species, HIV1 an HIV2, have been associated with the acquired immunodeficiency syndrome (AIDS). HIV1 accounts for the greatest burden of global disease. 



Epidemiology

In 2013 there were 1.8 million new cases of HIV diagnosed globally, 35 million people living with HIV, of which approximately 70% were located in Sub-Saharan Africa, and 1.5 million AIDS-related deaths. A decline in the incidence of HIV has occurred over time, with over a million fewer new diagnoses in 2013 compared to 2001 [23].



In 2014 there were an estimated 27,150 (range 24,630-30,130) in those aged 15 years or older living with HIV in Australia, and an additional 3350 with the disease who remain undiagnosed, giving an overall prevalence of 0.14%. MSM have the highest burden of infection. In 2014, an estimated 17% of the MSM population were HIV infected, and 1-2% in injecting drug users attending needle exchange programs. New cases of HIV notified in Australia in 2014 numbered 1081, of which 70% reported MSM as a risk factor, 5% reported MSM and injecting drug use, 19% reported heterosexual transmission, and 3% reported injecting drug use [16]. 



Since 1985 all blood has been screened for HIV to prevent blood-borne transmission. As a result no known cases of blood borne virus (BBV) infection from transfusion have been detected since the late 1990s [16].



Natural history

Acute HIV infection can manifest as an acute mononucleosis-like syndrome with fever, lymphadenopathy and rash. Following acute infection, HIV infection can remain quiescent, with AIDS –defining opportunistic infections, correlating with increasing viral load and declining CD4 lymphocyte counts, developing over the course of 1-15 years. 



Transmission

The main routes of transmission include mucosal trauma during unprotected sexual intercourse, vertical transmission from mother to child during pregnancy, delivery or breastfeeding and percutaneous exposure through the sharing of contaminated needles, syringes during injecting drug use. Prior to the serological and nucleic acid test screening of blood and tissue products, HIV transmissions occurred through infected donor transfusions and transplantation. Less important routes of transmission include exposure of abraded skin and mucosa to infectious body fluids, and skin piercing and tattooing with HIV contaminated equipment.



HIV screening is recommended in those with risk factors [24]. Current screening for HIV consists of 4th generation Ag/Ab test. Follow up confirmatory tests include nucleic acid amplification tests (NAAT) and/or Western blot.



Standard precautions

Standard precautions for all BBV includes hand hygiene before and after touching patients or equipment attached to the patient; the appropriate use of personal protective equipment including gloves, apron/gown, mask and eye protection during exposure prone procedures; the safe disposal and handling of sharps and clinical waste; the cleaning of spills; maintenance and cleaning of the patient care environment; the appropriate reprocessing of all reusable patient care equipment, and instruments, and linen; the use of aseptic non touch technique when inserting vascular devices 





SEARCH STRATEGY



Databases searched: MeSH terms and text words for haemodialysis were combined with MeSH terms and text words for chronic kidney disease, HBV, HCV, and HIV and then combined with text words for meta-analysis, randomised controlled trial, cross over, case control, cross sectional and cohort. The search was carried out in Medline (1946 – November Week 3, 2014). 



Date of search: 22 December 2014.





WHAT IS THE EVIDENCE?



Epidemiology of BBV in Australia-and New Zealand haemodialysis (HD) populations



HEPATITIS C VIRUS (HCV)



Prevalence of HCV in HD

The seroprevalence of HCV in Australian and New Zealand HD units has only been explored by a small number of very low to moderate quality studies. Globally, there has been a broader examination of HCV seroprevalence in HD units with high quality systematic reviews of observational studies available and various reports from a moderate-quality multi-national study conducted over three continents (Dialysis Outcomes and Practice Patterns Study (DOPPS)). 



The largest study to examine the prevalence of HCV in Australian and New Zealand HD units involved an analysis of national and regional dialysis data registries from 10 Asia/Pacific countries (Australia, New Zealand, Japan, China, Taiwan, Korea, Thailand, Hong Kong, Malaysia and India) Period prevalent data was used, and longitudinal data was available from the Australia and New Zealand registry for all patients commenced on dialysis between 1995 and 2005. From an analysis of 201,590 dialysis patients across 10 registries, of which 172,788 were receiving HD, seroprevalence was significantly higher in HD compared to peritoneal dialysis (PD) patients (7.9% versus 3.0%; p=0.01). Lower HCV rates in PD may be explained by the lesser time spent on PD, and therefore period at risk. The highest HCV prevalence of 18% was reported in dialysis patients in India. In Australia and New Zealand there has been a steady decline in HCV seroprevalence from approximately 5.2% to 2% over the period from 1995 to 2005 [25] A retrospective review of the serological status for HCV, HBV, HIV and HTLV-1 in 440 HD patients from the Top End of the Northern Territory reported a HCV seroprevalence of 1.6%, which was lower than the prevalence for chronic HBV (8.9%) and HTLV1 (2.2%) [26]. The only other seroprevalence study from the Australian setting relates to a study from Western Sydney in the early 1990s that showed a 10% prevalence of anti-HCV. In this study, all patients had a history of prior blood transfusion [12]. 



Incidence of HCV in HD

The incidence of HCV globally has been examined in numerous prospective studies with small sample sizes of very low to low quality. Studies specific to the Australia-New Zealand HD setting are lacking. A systematic review of all observational studies conducted between 1990-2012 [27] provides the best estimate of the global incidence of HCV in HD units, although the risk of bias of the included studies was not assessed. In this systematic review the estimate of HCV incidence between 1990 and 2012 was 1.47 per 100 patient years. Subgroup analysis and meta-regression identified a country’s development level and baseline HCV prevalence as the strongest determinants of HCV incidence. In low to middle income countries incidence rate (IR) was 4.44 per 100 patient years and in high income countries, 0.97 per 100 patient years [27]. 



Mortality associated with HCV in HD

Systematic reviews of observational studies provide the clearest picture of the effect of HCV on mortality in patients on HD. None of these studies however are specific to the Australian setting. Although, in several. systematic reviews [28-30] the findings for the HD patients were unable to be distinguished from the PD patients, as the analysis involved both groups of patients. The estimates of HCV effects on survival and morbidity in HD is of relevance in determining the potential gains in dialysis outcomes that may accrue from the prevention or treatment of HCV. 



A meta-analysis of four clinical trials, three prospective cohort studies and one case-control study compared mortality rates in those on HD with those who were HCV negative. Adjusted all-cause mortality was significantly increased in those with HCV infection (relative risk 1.57; 95% CI 1.33, 1.86) [28]. A follow-up systematic review of seven observational studies that included 11,589 participants, demonstrated an adjusted relative mortality risk of 1.34 (95% CI 1.13. 1.59) in HCV positive HD patients. Sub-analyses showed a statistically non-significant increase in infection and cardiovascular mortality in patients with HCV, and a significantly increased risk of liver-disease related mortality (RR 3.75; 95% CI 2.02, 6.96) [29]. An updated systematic review of 14 observational studies involving 145,608 dialysis (HD and PD) patients demonstrated that patients infected with HCV have a significantly increased all-cause mortality risk (RR 1.32; 95% CI 1.25, 1.39), increased cardiovascular mortality risk (RR1.26; 1.10, 1.45), increased infection-related mortality risk (RR1.53 95% CI 1.11, 2.12) and increased liver-disease related mortality (RR 3.18; 95% CI 2.08, 4.84) [30]. A systematic review and meta-analysis examining the survival advantage of kidney transplantation over dialysis in patients with HCV, revealed a pooled risk of death in those on dialysis with HCV of 2.19 (95% CI: 1.50, 3.20). Cardiovascular disease in this population was a major cause of death after controlling for the effects of age and gender [31]. 



Risk factors associated with HCV in HD

Risk factors associated with incident and prevalent HCV have been highlighted across low quality prospective and retrospective observational studies, few of which relate directly to the Australian-New Zealand setting. Multiple risk factors have been associated with HCV seroconversion and the independent effects of infection control interventions in reducing incident HCV made difficult by the fact that such interventions are often delivered as a bundle. 



Haemodialysis as compared to PD is associated with a higher rate of incident HCV. From registry data the incidence ratio adjusting for years on dialysis, in PD versus HD is estimated to be around 0.33 [25]. In another observational study, incidence HCV was reported in 0.86% of HD patients as compared to 0.53% of PD patients [32] The increased risk of HCV acquisition is possibly related to the increased hospital contact of HD patients, and the increased requirement for blood products in the HD population. The geographic setting where HD occurs is further associated with HCV acquisition. Rates of HCV were more than four-fold higher in low-to- middle-income countries as compared to high-income countries, with an incidence rate of 4.44 per 100 patients in low-to-middle income countries compared to 0.97 per 100 patients in high-income countries [27].



The background prevalence of HCV in HD units is a significant risk factor for HCV acquisition [31, 33-36]. In one multicentre study, incident HCV was correlated with background HCV prevalence and HCV incidence increased when HCV prevalence exceeded 20%. In centres where prevalence was >60%, the incidence was 23 fold higher than in centres where prevalence was <20% [32]. In a meta-regression analysis of published studies, centres with a HCV prevalence of <15 % had an incidence of HCV of 0.56, which was a quarter of that observed in centres where the HCV prevalence was ≥15% [27]. A prospective multi-centre Italian study, demonstrated a background prevalence of ≥30% in the HD population to be independently associated with incident HCV (odds ratio 4.6; 95% CI 1.4, 16.0) [37]. In a US study of fifty-three facilities and 2933 patients, a HCV prevalence of ≥10% was associated with a significantly increased odds ratio of HCV antibody and/or HCV RNA (odds ratio 3.0; 95% CI 1.8-5.2) [38]



The requirement for blood transfusions has been associated with an increased risk of HCV in HD patients [32, 38-43]. In a prospective multi-centre German study, the timing of blood transfusion showed a significant association with being HCV positive. For those receiving blood products prior to 1991 (the time at which HCV screening of blood products was mandated) compared to those receiving blood products after 1991, the risk of HCV was significantly increased (odds ratio 5.39; 95% CI 2.67, 10.89) [39]. In a US study, blood transfusions received before 1986 (the year surrogate marker screening for Non A Non B hepatitis was introduced) was associated with an increased odds of HCV (odds ratio 2.1; 95% CI 1.2, 3.7) on univariate analysis. This association, however, was not significant after adjusting for years on HD [33]. In a meta-analysis, 997 Chinese HD patients who had received a transfusion had an odds ratio of 5.65 for HCV (95% CI 3.69-8.66; p<0.00001) as compared to the 529 HD patients that were not transfused [34]. In a multi-centre French study, the rates of anti-HCV positivity was significantly higher in those not receiving erythropoietin stimulating agents (odds ratio 2.1; 95% CI 1.2, 3.5; p<0.01) [44].



In addition to blood transfusions, HD patients have an increased requirement for invasive procedures. A significantly increased independent risk of acquiring HCV was observed in patients undergoing a surgical intervention in the preceding six months, including creation of arteriovenous fistulae, inguinal hernia repair, gynaecological surgery, and surgical treatment of complicated skin wounds (odds ratio 16.5; 95% CI 2.6, 105.7) [37].Prior receipt of a renal allograft was another intervention independently associated with an increased risk of being anti-HCV positive (odds ratio 4.0; 95% CI 2.4, 6.8; p<0.0001) [44]. 



Dialysis-specific interventions such as the use of dedicated machines, the isolation of patients with HCV from the non-HCV infected and reuse of dialysers have been assessed in a number of observational studies. The use of dedicated machines has been associated with a lower prevalence of HCV in a high prevalence setting. In a randomly selected sample of 12 dialysis units in Tehran, involving 593 patients, four centres used dedicated dialysis machines for HCV positive patents and eight centres used non-dedicated machines. All machines were located in general dialysis wards and infected patients were not physically isolated. Only patients confirmed to be HCV RNA positive were considered HCV infected. HCV prevalence in the dedicated centres was 10.1% (range: 4.6%-13.2%), and in the non-dedicated centres 7.1% (range: 4.2%-16.8%). Patients (n=442) were followed for nine months and 281 cases for an additional nine months. No significant differences in loss to follow-up due to death, transplantation or transfer to another facility were noted between the groups. In the first follow-up period the incidence of HCV infection was 1.6% in the dedicated group and 4.7% in the non-dedicated group (p=0.05). In the second follow up period HCV incidence in dedicated and non-dedicated groups were 1.3% and 5.8%, respectively (p<0.05) [40]. In a prospective study conducted over five years, involving four HD centres (n=135), a strict cleaning regimen was compared to the use of dedicated dialysis machines. The strict cleaning strategy involved all HD monitors being systematically disinfected after each dialysis session with sodium hypochlorite and peracetic acid, in addition to a disinfection clean three times per week. This was compared to the use of dedicated dialysis machines in addition to strict cleaning. The strict cleaning regimen alone was associated with a seroconversion rate of 0.54% per year and with the additional measure of using dedicated machines, the seroconversion rate was 0.36% per year. The study concluded that dialysing patients with dedicated machines demonstrated no statistically significant benefit over and above strict cleaning [41]. 



In a systematic review of three observational studies, lower rates of HCV were observed when dialysers were not reused [34]. In contrast, a Belgian study involving 15 HD units showed no association between reuse of dialysers [43]. This has also been supported by a US national survey of dialysis related diseases in the US. In 2002, 63% of centres surveyed reported reusing dialysers, with 94% of centres reprocessing the dialysers in their own facility. Dialyser reuse showed no association with HCV incidence or prevalence across the US dialysis centres surveyed. The authors also noted that from 1983 to 2002 an increasing proportion of dialysers were treated with peracetic acid and a declining proportion with formaldehyde [35].



Isolation of HCV from non HCV infected patients has shown the greatest benefit in high prevalence settings [29, 35, 42, 45-50]. The independent benefit of isolation has been difficult to tease out from other interventions that have been bundled such as improved compliance with universal precautions [42]. Even in a high prevalence setting, however, isolation has demonstrated no additional benefit when strict adherence to infection control standards are applied as shown in a prospective observational study involving a single dialysis centre in Buenos Aires conducted over six years (1994-2000). In the first year of this study, 53 patients were on HD, and by 2000 this number had increased to 82 patients. Measures to increase strict adherence to universal precautions were implemented in 1993 and anti-HCV testing of blood donors in 1994. Neither separate rooms nor separate machines were used for anti-HCV positive patients. Prevalence of HCV decreased from 41.5% in 1994 to 8.5% in 2000. Yearly seroconversion rates were 0.5% from 1994-1996 and 0.4% during the period 1998-2000. The authors conclude that standard precautions without isolation measures could achieve reductions in HCV prevalence, and low incidence in a high prevalence setting [51]. In low prevalence setting for HCV, adherence to strict universal precautions has been shown to prevent transmission when no isolation policies have been applied. A multi-centre German prospective study, randomly selected six HD units to have their population (n=435) sequentially sampled for GBV-C RNA, a non-pathogenic virus that can be used as a surrogate marker of blood borne transmission, and therefore a means of assessing breaches in infection control. Twenty-eight GBV-C RNA positive subjects were also anti-HCV negative. These patients were not managed in isolation, but were subject to the strict implementation of universal hygiene standards. Over the two sampling periods three de novo GBV-C infections were identified, but none were phylogenetically related to the prevalent GBV-C infections using sequence analysis, indicating that no cross transmission of infection had occurred in haemodialysis patients who were not managed in isolation [39].In a prospective Belgian study, involving 15 participating dialysis units, a dialysis cohort was followed for 54 months, from 1991-1995, and were observed to achieve a sustained decrease in HCV seroconversions. In the first 18 month study period, seroconversions occurred at a rate of 1.4% and by study conclusion no seroconversions had occurred in the preceding 18 months. None of the patients with HCV were isolated during dialysis. Prevention of HCV transmission was attributed to the improved compliance with universal precautions [52]. Similarly, in the DOPPS study, there was no association between HCV seroconversion and HD centres that implemented isolation in patients with HCV [53]. A Swedish HD centre further described a decrease in HCV seroprevalence from the baseline survey (1991) compared to the second survey period (December 1996-January 1997). Of note isolation of HCV patients had been discontinued after the initial survey period, without an associated increase in seroprevalence or HCV transmission within the unit. The authors conclude that routine hygienic practices were sufficient to reduce HCV transmission [54]. 



Other studies have examined the spatial relationships that are associated with HCV transmission by looking at transmission events in patients dialysing in the same area, on the same day, or on the same shift as HCV positive patients. In all of these studies, a breach of standard infection control precautions has been suggested. A case control study of a HCV outbreak investigation in a French HD unit identified a number of risk factors associated with seroconversion including receiving dialysis immediately after a patient infected with genotype 2a/2c or sharing a dialysis room with a patient with 2a/2c. Observed breaches in infection control that may have facilitated transmission included wetting of transducer protectors with blood and contamination of machine parts not accessible to routine cleaning [55].In a longitudinal observational study in a single dialysis centre in France, 70 patients were prospectively followed with systematic virological and biochemical tests, including monthly ALT and three-monthly anti-HCV and HCV RNA to ascertain nosocomial transmission. At baseline 26 of 70 patients were anti-HCV positive giving a baseline prevalence rate of 37.1%, of which 85% were also confirmed HCV RNA positive. Eleven de novo infections were identified over 12 months. Three clusters of HCV in this study were associated with patients dialysing in the same area and or during the same shift. After implementation of enhanced universal precautions, two further new cases were identified, which prompted the use of separate rooms and dialyser machines for HCV positive patients [36]. In a retrospective cohort study, a structured audit of medical records and HD logs were analysed. Internal protocols were reviewed and healthcare workers interviewed to identify practice breaches. HD patients were also interviewed to assess for other potential risk factors. Ten of 13 incident cases were phylogenetically typed and all of these were reported as genotype 2c. Eleven of the 13 cases who seroconverted had all dialysed on the same afternoon. A prevalent HCV case, identified as the index case, had dialysed in the unit on the same morning and had difficulties with their arteriovenous fistula, requiring extra doses of heparin. Multiple regression analysis of risk factors for HCV acquisition identified patients receiving dialysis on the same shift and same days to HCV positive patients to be at significantly increased risk of HCV seroconversion. The postulated mode of spread was from contaminated 250ml saline diluent or multi-dose heparin vials used on a known HCV prevalent case in the morning shift [43]. A phylogenetic study from Japan identified five HCV clusters among 20 of 48 patients that dialysed on 17 consoles during three separate shifts in the same room. The study ascertained that cluster cases were more likely to dialyse in the same shift, and that dialysing at a console nearby was less of a risk factor [45].





Work force capacity has been identified as a risk factor for HCV. Dialysis centres with a personnel/patient ratio of <1:28.2 had an increased and independent risk of incident HCV cases (odss ratio 5.4; 95% CI 1.4, 19.2) [37]. In a US study of 53 facilities involving 2933 patients, a patient to staff ratio of ≥7 to 1 had a significantly increased odds of patients with positive HCV antibody and/or HCV RNA (odds ratio 2.4; 95% CI 1.4-4.1) [38]. A cross-sectional survey of 13 dialysis centres in Khartoum State Sudan assessed staff working in these units on their knowledge of HBV and HCV infection, transmission and prevention. In addition, a cohort of 1011 patients dialysing in these facilities consented for interview and medical record review, capturing serological and HBV vaccination status. Centre characteristics that were significantly associated HCV seroconversion included assigning more than three patients per dialysis nurse (odds ratio 12; 95% CI 1.2-123; p=0.03) [56].The quality of staff training has been identified as an additional risk factor. In the DOPPs study, centres with highly trained staff (defined as staff with at least two years of formal nurse training) showed a significantly decreased HCV prevalence. A 10% increase in trained staff was associated with an odds ratio for HCV prevalence of 0.93 (p=0.003) [53].



The duration of HD or dialytic years has been shown to be an independent risk factor for HCV acquisition across several studies [27, 31, 32, 36, 38, 40-42, 52]. In a systematic review and meta-analysis of Chinese dialysis centres, 593 long-term (>1 year duration) HD patients had an odds ratio of 7.62 for HCV (95% CI 5.42-11. 59; p<0.00001) when compared to 265 short-term (<1 year duration) HD patients [34]. An equal probability, two stage cluster sampling was used to survey 87 US HD facilities from Medicare-approved providers that treated 30-150 patients. Fifty-three facilities and 79% of (2933/3680) eligible patients consented to participate. From this study, a treatment duration ≥2 years was associated with a significantly increased odds of HCV antibody and/or HCV RNA (odds ratio 2.4; 95% CI 1.3-4.4) [38].



A number of observational studies have explored the role of environmental contamination and poor adherence to standard infection control precautions as risk factors for HCV transmission [30, 36, 39, 40, 57-61]. Contamination of inanimate objects in the dialysis environment by HCV and HBV was examined across three dialysis centres in Rome, Italy. Prevalence of HCV (anti-HCV) in the three centres was 44% (Centre A), 16%(Centre B), and 11%(Centre C). All centres routinely had HCV patients dialyse in the same room as non-HCV infected patients, but on dedicated machines. Samples were collected from environmental surfaces, machines and items after interdialysis cleaning and disinfection and these were tested for HCV RNA. Negative controls using swabs moistened in a sterile buffer without contact with the dialysis environment were tested simultaneously. One of 64 environmental samples (1.6%) were positive for HCV RNA. The positive sample was found on the external surface of the dialysate (inlet-outlet) connector of the dialysis machine used for a HCV negative patient in Centre C [62]. Hand hygiene is important for reducing transmission risk of blood borne viruses and other nosocomial pathogens. A virological study of HCV contamination of healthcare worker hands was undertaken in a single-centre HD unit in Riyadh, Saudi Arabia. The study involved the washing of hands with one litre of sterile water, and capturing the fluid for HCV RNA sampling within three hours of collection. Three groups were sampled including 80 washings from healthcare personnel who dialyzed HCV positive patients, 100 washings from personnel who dialyzed HCV negative patients and 60 samples from a control group, taken before entering the dialysis unit. Significant differences were identified in HCV RNA on hands of those working with HCV positive dialysis patients (23.7%), compared to those working with HCV negative patients (8%) (p<0.003). The authors concluded that the hands of healthcare workers are a potential mode of HCV transmission, emphasising the importance of adherence to standard precautions including strict hand hygiene in the healthcare setting [46]. The strict implementation of standard precautions, including hand hygiene, the wearing and changing of disposable gloves; the cleaning and disinfection of dialysis machines between use, the routine cleaning and disinfection of equipment; the use of individual supplies, dedicated staff for patients with HCV, and a clean area for the preparation of medications have been associated with lower HCV prevalence in the HD setting. The odds of prevalent HCV, after adjusting for transfusion history and years on HD was significantly increased (odds ratio 4.9; 95% CI 2.5-9.6; p<0.0001) in centres that did not routinely adhere to standard precautions when compared those that did [47]. In a study of European HD centres a total of 4724 patients with baseline and follow-up serology at 12 months resulted in the identification of 13 seroconversions. These seroconversions occurred in seven hospitals in five different countries (Austria, Israel, Belgium, Switzerland, Italy). One centre that reported four seroconversions had multiple risk factors including a distance of <0.5 metres between dialysis stations, dialysis machines only being washed between acute dialyses, the lack of routine screening for HCV, with screening only being done upon indication, chairs being washed at the end of a shift and not between patients and the lack of personal protective equipment such as aprons [48]. The priming of dialysis machines, handling of blood specimens and preparation and delivery of medications have been identified as risks for HCV transmission. Dialyser priming in US HD centres was observed to carry a significantly increased risk of incident HCV when the priming solution was discarded into a non-disposable container attached to the machine, as compared to a disposable container discarded after each treatment (HCV incidence 0.39% versus 0.18%; p<0.05) [35]. In another US survey of patient-care practices, risk factors independently associated with higher HCV prevalence included the reuse of priming receptacles without disinfection (odds ratio 2.3; 95% CI 1.4, 3.9), handling blood specimens adjacent to medications and clean supplies (odds ratio 2.2; 95% CI 1.3, 3.6) and using mobile carts to deliver injectable medications (odds ratio 1.7; 95% CI 1.0, 2.8) [38]. 



The importance of enhanced surveillance and infection control procedures for patients returning after dialysis in a high prevalence, or resource poor setting has been highlighted by two studies, In a European study, three of seven centres reported seroconversions that involved patients who had dialysed in another country beforehand. It was estimated that travelling abroad contributed to 3 out of the 13 patents seroconversions. However, the reliance on self-report and variations between centres made it difficult to determine the likely infection control breaches that contributed to HCV acquisitions [48]. In a retrospective UK study, 16 new cases of HCV following dialysis abroad were identified in two large HD units in Birmingham, UK. These cases constituted 16/36 (44%) of all new HCV acquisitions. The study underscored the importance of enhanced surveillance and infection control procedures for patients returning after dialysing in resource poor settings [63].



HEPATITIS B VIRUS (HBV)



Prevalence of HBV in HD

There have been few studies that have examined the prevalence of HBV in Australia and New Zealand HD units, and prevalence estimates are at best inferred from large international cohort studies. Globally there have been a number of national surveys, international multi-centre studies and single-centre retrospective studies all of very low quality because of concerns of reporting bias and potential confounding. 



The only Australian multi-centre study reporting on HBV prevalence and incidence in the HD setting is from the Top End of the Northern Territory. In this population, past infection with HBV (anti-HBc) was reported in 42.7% of 440 HD patients, and the prevalence of HBsAg was 8.9%, making HBV the most prevalent of all BBV [26]. A large registry-based study from the Asia-Pacific region reported prevalence of HBsAg from seven Asian-Pacific countries including Japan, China, Malaysia, Hong Kong, Thailand, Taiwan and Korea. Prevalence ranged from 1.3% to 14.6%. Unlike HCV, rates of HBsAg were comparable between PD and HD in five countries, whereas Japan and Taiwan reported higher rates of HBV in PD compared to HD patients. The prevalence of HBV in Australian and New Zealand was not reported in this study [25]. A national survey of specific diseases and practices of all US chronic HD centres was conducted in 2002. A total of 4035 centres participated (96% total) with a total sample population of 263,820 patients. The reported HBsAg prevalence was 1% and incidence was 0.12%. Twenty-seven per cent of centres reported having one or more patients with prevalent HBV, and 2.8% reported incident cases [35]. In a study of eight European HD centres (n=21,861) the overall HBV prevalence was 1.9%, with the highest HBV prevalence reported in the Czech Republic (3.1%), with Slovakia, Greece, Italy and Belgium all reporting a prevalence of approximately 2%. The lowest HBV prevalence of < 1% was reported from Norway, Scotland and England. All participating centres reported screening for HBV in their dialysis population on a routine basis (at least yearly). Sixty-six per cent of all dialysis centres reported isolating patients who were HBV positive [49]. A cross-sectional study examining both HCV and HBV prevalence in 2120 HD patients from 20 HD units in Beijing, found the prevalence HBsAg to be 7%, and anti-HCV 6.1%. HBsAg prevalence in the HD population was close to that reported in the general population from a national serosurvey in 2006. Whereas, the significant risk factors associated with HCV included dialysis duration, blood transfusion and attending more than one dialysis centre, the risk factors for HBV included sociodemographic factors including older age, having a household contact with HBV, previous surgery. A large number of HBsAg in this study were associated with Infectious Diseases Hospitals, and it was likely that such patients were referred to these centres with a known positive HBsAg status prior to commencement of dialysis [50]. 



Incidence of HBV in HD

Of the studies that have examined seroconversion of HBV in HD units, most have also investigated the introduction of various standard precautions on nosocomial transmission. A moderate-quality systematic review and meta-analysis of prospective studies and a low-quality international multi-centre observational have examined the incidence of HBV in haemodialysis units, these are discussed below:

Dialysis units are the most common settings in which HBV outbreaks have been described. In a systematic review of 33 HBV outbreaks reported between 1992 and 2007, a total of 471 patients contracted HBV, and of these 16 died. Dialysis units accounted for 30.3% of all outbreaks described [64]. Data from DOPPS, a cross-sectional prospective observational study was conducted to examine patterns of prevalence and seroconversion for HBV. A random sample from 308 representative dialysis facilities from five European countries (France, Germany, Spain, Italy and UK), US and Japan were surveyed between 1997 and 2001. The sample included 8615 patients. Mean unadjusted HBV prevalence was 3.1%, and median 2.0%. The highest prevalence was reported in Italy (6.6%) and lowest in US (2.8%). Overall 78.5% of dialysis centres that were randomly sampled had HBV prevalence ≤5% and 78.1% had a seroconversion rate of 0 per 100 patient years. The overall HBV seroconversion rate was 0.78 per 100 patient-years. HBV prevalence showed a positive association with years on dialysis. This association may have been confounded by the observation that longer term HD patients potentially started dialysis in an era when the routine methods for screening of blood products was less reliable, and the transfusion avoidance strategies such as erythropoietin were not available or in wide use [65].



Mortality associated with HBV in HD

Studies that specifically address HBV mortality in HD populations are lacking. In one systematic review and meta-analysis of dialysis-associated HBV outbreaks, no HBV associated deaths were reported. Deaths from HBV reported in other non–HD outbreak settings were observed in patients with underlying neoplasia [64]. 



Risk factors associated with HBV in HD

The transmission risk with HBV is much greater than with either HCV or HIV, and routes of nosocomial spread have been linked to needle stick injuries, transfusions, cross contamination of multi-dose vials, poor environmental cleaning and contamination of equipment. As with HCV, multiple risk factors have been associated with HBV transmission and the independent effects of infection control interventions in reducing incident HBV made difficult by the fact that such interventions are often delivered as a bundle. There is low to moderate quality evidence examining various risk factors for HBV acquisition in the HD population. 



HBV outbreaks in HD units are well-described [64, 65]. In a systematic review of 33 nosocomial outbreaks of HBV between 1992 and 2007, dialysis units were implicated in 10 outbreaks, 30.3% of all episodes. Other settings included nursing homes, surgical and medical wards and outpatient clinics. Outbreaks in dialysis centres were of significantly shorter median duration (3.5 months versus 9 months; p=0.02), and median numbers of patients acquiring HBV fewer (4 versus 11; p=0.024) when compared to other settings. The transmission sources in HD related HBV outbreaks have included multi-dose vial use (five outbreaks), multiple deficiencies in standard precautions (one outbreak), and blood transfusion (one outbreak). In three outbreaks the transmission source was not defined [64].  



The evidence for isolating patients with HBV infections is sparse. Data from the DOPPs study examined practice patterns and facility characteristics for their associations with HBV prevalence and seroconversions. Factors that were significantly associated with HBV prevalence, after adjusting for covariates, included isolation of patients (odds ratio 1.58, p=0.047) and number of patients to dialysis stations (odds ratio 1.11 for each additional patient dialyzing at a dialysis station, p=0.01) [65]. The finding of the increased association between isolation and HBV prevalence likely reflects the response of centres with prevalent HBV to have isolation protocols in place. In a prospective study from Zhejiang province in China, all 6182 registered HD patients from 150 units were recruited in 2007 and followed for four years. Provincial quality control standards were implemented in 2007 and included a policy of isolation or segregation of those with HBV or HCV, single use dialysers, HCV and HBV serological screening prior to entry on dialysis and every six months on maintenance dialysis, attention to hand hygiene, single use HD care packages for disposal after use, disinfection protocols for machines and fixtures, staff training, data reporting and regular audits. Over the four years of the study, the proportion of units that were isolating or segregating the HBV /HCV patients had increased from 75% to 100%. There was a significant downtrend in HBV seroconversions from 0.39% to 0.16%, and HCV seroconversion from 0.66% to 0.26%. The background prevalence of HBV in the HD population was 8.3%, and HCV was 6.6% [66]. 



As with HCV, there is no strong evidence against dialyser reuse. The UK, US and Spain were three countries in the DOPPS study that reported reusing dialysers. A comparison of HBV prevalence and seroconversion rates in centres that reused dialysers and those that did not, showed no significant difference [65].



The dialysis environment with particular reference to medication preparation, delivery of medications and environmental cleaning are among the standard measures to reduce HBV transmission. US centres with dedicated medication rooms or a medication preparation area separate from the dialysis treatment area had a significantly lower incidence of HbsAg, when compared to centres that used medication carts or prepared injectable medications within the dialysis treatment area (0.06% versus 0.27%; p<0.05) [35]. The environmental contamination of HBV, in addition to HCV was examined across three dialysis centres in Rome, Italy. Prevalence of HBV (HBsAg) was 15% (Centre A), 0% (Centre B), and 4% (Centre C), and all centres routinely had HBsAg patients dialysed in a separate room on a dedicated machine. Samples were collected from environmental surfaces, machine and items after interdialysis cleaning and disinfection and tested for HbsAg. Negative controls using swabs moistened in a sterile buffer without contact with the dialysis environment were tested simultaneously. One of 64 environmental samples (1.6%) were positive for HbsAg. The positive sample was found on the internal surface of the blood pressure monitor cuff used on a HBsAg-positive patient room in Centre A [62].  



The administration of HBV vaccination to non-immune HD patients is another measure to protect patients from HBV infection. In a multicentre randomised placebo controlled trail recruited 1311 patients from 41 US dialysis centres [67]. Of these 650 were randomised to the vaccine group and 651 to placebo. In this study, overall antibody responses in vaccines was poor. Moreover 4 vaccine responders with protective post vaccination antiHBs titres went on to become HBsAg positive at least 18 months after receipt of their vaccination. One vaccine failure was explained by a patient receiving immunosuppression for a transplant, in another subject HBsAg positivity was transient. In the remaining two subjects, antiHBs levels had declined to <10 before they developed positive HBsAg.In a case-control study involving 98 US HD centres, 111 case patients were identified, defined as those who seroconverted from HBsAg negative to positive in 1995. Controls (n=12,500) were those were HBsAg negative, and had not seroconverted, and had dialysed in the same centre as a patient who had seroconverted. Case patients had significantly lower rates of HBV vaccination (unadjusted odds ratio, 0.39; 95% CI, 0.22, 0.72). After controlling for dialysis centre location, adjusted odds of vaccination uptake were found to be even lower (odds ratio, 0.30; 95% CI, 0.18, 0.50). This study concluded that HBV vaccination had a significant protective effect against HBV acquisition in chronic HD patients [68]. The implementation of a HBV protocol, inclusive of isolation, screening, trained staff and vaccination was associated with a lower HBV seroconversion rates (risk ratio 0.44, p=0.03). Vaccination was independently associated with an increased rate of seroconversion (odds ratio 11.2, p=0.007). In this observational study, the authors concluded that centres experiencing high rates of seroconversions were more likely to vaccinate their non-immune haemodialysis patients. [65].



HUMAN IMMUNODEFICIENCY VIRUS (HIV)



There have been relatively few studies that have examined HIV in the HD population. The studies are of very low quality because of concerns regarding the sample size and potential reporting bias due to the reliance on centre-based questionnaires and surveys. 



Prevalence of HIV in HD

In a retrospective review of BBV serology in the top end of the Northern Territory, no cases of HIV were reported in the 440 patients included in the analysis [26]. In 2002, 39% of US centres reported treating patients with HIV infection, and the prevalence of HIV in the chronic HD population was 1.5%, and those with AIDS, 0.4% [35]. In an EDTNA/ERCA project involving eight European countries/region, HIV prevalence in the dialysis population ranged from 0-0.4% [49]. A US survey of 1324 long-term HD patients from 28 dialysis centres in 1986, showed a low overall prevalence of HIV (0.98%). Rates of HIV by dialysis centre reflected community incidence trends, and those with HIV were more likely to report risk factors independent of their dialysis, such as a history of injecting drug use. [69].



Incidence of HIV in HD

In the abovementioned US survey, none of the seronegative HIV HD patients had seroconverted over the course of one year. These results suggested that standard infection control measures were sufficient to minimise risk of HIV transmission. A limitation of this study was that it involved voluntary participation, and 50% of those in the incidence phase of the study, were lost to follow-up. At the time of this study being conducted, the prevailing recommendation was that HIV patients did not require isolation from the general dialysis population [69].



Mortality associated with HIV in HD

Studies are not available that specifically address HIV-related mortality in those on HD, and how this compares to HIV patients not receiving HD.



Risk factors associated with HIV in HD

Much of what is known about preventing HIV in HD is extrapolated from other nosocomial settings. .A single retrospective cohort study in Colombia from January 1992 to December 1993 identified nine HIV seroconversions in 23 patients with stored sera who were receiving HD. All cases were linked to a dialysis patient with known HIV undergoing HD in the same centre. Two patients had potentially acquired their infection from a high-risk sexual contact. Access needles were reprocessed by soaking them in a common container with a low level disinfectant. It was therefore concluded that the likely mode of transmission in this outbreak related to improperly reprocessed patient care equipment, most notably access needles [57].





SUMMARY OF THE EVIDENCE



HEPATITIS C VIRUS



The prevalence and incidence of HCV in HD has been explored using data from retrospective and prospective cohort studies, and systematic reviews. Multicentre studies, systematic reviews and longitudinal studies have enabled an examination of risk factors associated with seroprevalence and incident cases. The prevalence of HCV in HD is observed to vary considerably between countries, with rates ranging from 1% [49] to >40% [34, 70]. A decline in the prevalence and incidence of HCV in chronic haemodialysis patients has been documented across multiple geographic regions over the last two decades. In Australia and New Zealand, a decline in HCV prevalence from 5.2% to 2% has been reported over the decade 1995 to 2005 [59]. The incidence of HCV in high-income countries is currently estimated to be less than 1 per 100 patient years [27]. Much of the decline in HCV burden in HD patients has been the result of decreased use of blood transfusions in the era of erythropoietin stimulating agent (ESA), and the availability of screening tests and the mandated screening of blood products.



Risk factors for HCV acquisition in HD patients include dialysis duration, or dialytic years, a history of blood transfusion, a history of holiday dialysis, dialysing in a unit with high HCV prevalence and poor compliance with universal infection control precautions. The role of dedicated machines and isolation of patients with HCV to prevent transmission is more contentious, with these strategies showing greater success in settings with a high HCV prevalence. The strict implementation of universal precautions and cleaning protocols have been shown to be sufficient to interrupt HCV transmission and achieve reductions in HCV incidence even without isolation measures and the use of dedicated machines [39, 60]. 



HEPATITIS B VIRUS



The prevalence of HBV in HD patients in the Asia-pacific region is 1.3%-14.6% [59] and in Europe 1%-3% [49]. Available data from the Top End of the Northern Territory Australia has reported a seroprevalence of 8.9% in HD patients [26]. The prevalence of HBV in HD has shown a decline since the early 1970s, due to the successful screening of blood products, the availability of an effective vaccine, and improved compliance efforts with universal precautions. HBV incidence has shown a decline over time with these measures, with seroconversion rates in HD populations being reported at <1% 



HBV is notable for its increased transmissibility when compared to either HCV or HIV and its capacity to remain viable on inanimate objects for up to seven days. HD units are the most common setting for nosocomial HBV outbreaks [64]. Breaches in infection control, the use of multi-dose vials and inadequate environmental cleaning are important risk factors for disease transmission in HD units. In addition to universal precautions, the use of dedicated machines and a spatial segregation or isolation of HBV cases is advocated to mitigate transmission risk, though there is much less observational data to underpin this recommendation when compared to the published data for HCV.



HBV vaccination is an effective strategy for reducing HBV transmission risk, and therefore increased uptake can serve to reduce HBV transmission and disease burden in the HD setting.



HUMAN IMMUNODEFICIENCY VIRUS 



A single study documenting HIV transmission in the HD setting related to the reuse of contaminated needles reinforces the importance of strict adherence to universal infection control. Screening patients for HIV prior to commencement of HD should be guided by host risk factors for the disease as there are no data to indicate dialysis is a risk factor for HIV, and HD patients are not a recognised risk group for HIV acquisition. The prevalence of HIV in the dialysis population has ranged from 0% to 1.5%.    



Recommendations

Surveillance

Routine

a.	We recommend that all patients should be screened for hepatitis B virus and hepatitis C virus prior to commencement of dialysis or when transferring from another dialysis facility. The serological screening panel should include serology for hepatitis B (HBsAg, anti-HBc, anti-HBs), and hepatitis C (anti-HCV) together with baseline liver function tests (1B).

b. We recommend that patients be screened for human immunodeficiency virus (HIV) if they are identified as having risk factors for HIV acquisition or have serological evidence of either hepatitis B or hepatitis C infection (1B). 



Transmission of HCV and HBV has been described in low and high prevalence HD settings. Baseline serological screening is important for establishing baseline HBV and HCV prevalence within a dialysis population, recognising that prevalence is a significant risk factor for transmission, and dialysis units are the most frequent nosocomial setting for HBV outbreaks. Of those who are serologically screened and have positive seromarkers of infection for HBV and HCV, referral and assessment for treatment of their infection may prevent long term complications. Baseline liver function tests are an important adjunct for staging viral hepatitis. For patients who are negative for all HBV seromarkers (anti-HBs, anti-HBc, and HBsAg), HBV vaccination should be offered.



The screening of HIV is not a universal recommendation for patients starting dialysis, but should rather target those with risk factors for the disease, or where HIV-associated nephropathy is suspected. The screening of those with HIV risk factors is promoted by the current Australian HIV national Strategy [61]. The risk factors for HIV that should prompt screening include a history of Men who have sex with men (MSM), coming from a country or region where HIV is highly prevalent (for example, South East Asia and sub-saharan Africa), travellers and mobile workers, sex workers, indigenous Australians, people who inject drugs, people in a custodial setting, or history of a custodial sentence. .As positive seromarkers of HBV and/or HCV infection may be associated with blood borne exposure, HIV screening in such patients is also recommended as HIV co-infection can change the dynamics and progression of HCV and/or HBV. 



c.	We recommend that patients who are hepatitis B vaccinated with anti-HBs ≥10 mIU/mL have anti-HBs rechecked annually. For vaccine non-responders, with anti-HBs titres <10 mIU/mL, recheck HbsAg every six months (1C).

We recommend more frequent testing (every three months) in dialysis units with high-prevalence of hepatitis B (1C).



Anti-HBs titres HBs ≥10 mIU/mL are generally regarded as protective following vaccination and sufficient to elicit an anamnestic response if re-exposure to HBV occurs. Titres below this threshold may not be protective. Those who do not mount an adequate vaccination response are regarded as non-immune and should be rescreened at least every 6 month for infection using HBsAg. More frequent screening in non-immune HBV patients is recommended in high prevalence settings 



d. We recommend that those who are seronegative for hepatitis C have anti-HCV rechecked every six months. (1C).



HCV has an incubation period that can be up to 6 months. It is therefore reasonable to suggest that new infections using serological markers, would be identified in this time frame. 



Surveillance

Enhanced

e. We recommend that the local incidence and prevalence data for HBV and HCV be considered in determining the frequency of routine testing for aminotransferases (ALT/AST) (1C).



Monthly liver function tests monitoring has been used in one prospective study to identify new HCV infections in a HD centre where prevalence was 37%. The combination of monthly ALT used in conjunction with 3 monthly HCV serology and HCV RNA, identified 11 de novo HCV infections [62]. Less frequent LFT monitoring is likely to be more cost effective in a low prevalence setting.



f. We recommend that all patients negative for hepatitis B receiving in-centre haemodialysis are rescreened for hepatitis B (HBsAg, anti-HBc and anti-HBs) if there has been a notification of a seroconversion of hepatitis B (HBSAg negative to positive) within the dialysis population. All patients who are non-immune should have repeat screening every two weeks for three months (1C).

g. We recommend that all patients associated with a dialysis centre undergo rescreening for hepatitis C (anti-HCV, HCV RNA) if there has been a seroconversion of hepatitis C (anti-HCV negative to positive) within the dialysis population, thence repeat screening every two weeks for three months (1C).

h. We recommend that all patients returning from holiday haemodialysis or haemodialysis at an alternative facility, where the endemic rates of BBV is high and/or adherence to standard infection control precautions uncertain be serologically screened on re-entry for hepatitis B (HBsAg, anti-HBc, anti-HBs), hepatitis C (anti-HCV, HCV PCR), and HIV (HIV Ag/Ab) and again at 6 weeks (1C).



Enhanced serological screening for HBV and PCR testing for HCV are important measures to assist in early outbreak identification, risk assessment and implementation of infection control measures. HD units are the most common settings in which nosocomial HBV outbreaks have been described. The recognition of new cases of BBV infection is a sentinel event that should prompt investigation of any breaches in standard infection control measures.



Infection control precautions

Standard precautions

i. We recommend that dialysis staff should receive education in the implementation of standard precautions, in particular hand hygiene and aseptic technique and that adherence be routinely audited in centres undertaking haemodialysis (1B).



Environmental contamination and poor adherence to standard infection control precautions have been well described risk factors for HCV [30, 35, 36, 39, 40, 46, 48, 71], HBV [62, 64-66, 72] and HIV infection [57] The strict implementation of standard precautions, including hand hygiene, the wearing and changing of disposable gloves; the cleaning and disinfection of dialysis machines between use, the routine cleaning and disinfection of equipment; the use of individual supplies, a clean area for the preparation of medications have been associated with lower reductions in HBV and HCV in the HD setting



Patients

j. We recommend that hepatitis B non-immune haemodialysis patients receive a course of hepatitis B vaccination that is compliant with National Immunisation Guidelines (1B).

Ungraded suggestion

· For patients with a documented history of HBV vaccination and antibody response (anti-HBs ≥10 mIU/mL), we recommend a booster dose of HBV vaccination if anti-HBs titres are  <10mIU/ml on follow-up surveillance.





Australian Immunisation guidelines [15] currently recommend that non-immune dialysis patients be vaccinated with either 20µg in each arm at each schedule point, and that they receive a four dose schedule at 0, 1 , 2 and 6 months or a single H-B-VaxII (dialysis formulation) at 0, 1 and 6 months). Limited data are available for vaccinated haemodialysis patients with waning immunity. In one RCT, patients with protective anti-HBs titres post vaccination developed HBV infections (positive HBsAg) when protective anti-HBs titres had fallen to < 10 mIU/ml [67]. A booster dose of HBV vaccine is currently recommended for renal failure, including haemodialysis patients, and those who are immunocompromised when anti-HBs is < 10IU/m [15, 73]. 



k. We suggest that HBsAg positive patients be dialysed in isolation or cohorted in an area that is separate to that where patients who are HBsAg negative receive dialysis (2C).

l. We suggest that HBsAg positive patients use a dedicated dialysis machine, and single use dialysers. When dialysers are to be reused, they should be decontaminated and disinfected (2C).



The higher transmission risk of HBV compared to HCV and HIV, and the recognition that this virus remains viable on surfaces for up to 7 days has led to the recommendation of managing these patients away from the non-infected HBV population, on dedicated machines. Available studies have supported the use of dialyzer reuse in HBV patients provided appropriate disinfection is carried out before reuse [27, 60]. 



m. We suggest that patients with HIV or who are anti-HCV positive are not dialyzed in isolation, nor on a dedicated machine (2C).

n. We suggest that the isolation of anti-HCV positive patients and the use of a dedicated machine may be beneficial in a high prevalence setting (seroprevalence > 15%) or where an outbreak of hepatitis C has not been possible to contain (2C).



HBV presents a higher risk of transmission, in part to its longer viability on environmental surfaces [7, 18, 19]. The isolation of patients with HCV in HD units has been supported from a number of studies in high prevalence settings or in an effort to control an outbreak. There are no data correlating HCV or HIV transmission to HCV and HIV viral load, respectively, in the HD setting. A high viral load in a patient who is either failing treatment or has not been initiated on effective antiviral therapy may present an increased risk of transmission. Such patients can be managed in the same way as HBV infected patients (dedicated machines, in isolation) until they achieve better disease control (ungraded evidence)



Ungraded suggestions

· We suggest that staff training should include education about maintaining and respecting patients’ privacy in the dialysis unit where possible, to protect confidentiality surrounding the diagnosis of a blood borne virus. 

· We suggest that patients receive referral for counselling care where appropriate, particularly following a positive diagnosis with a blood borne virus.

· In order to help reduce fear/confusion and alleviate the stigmatisation associated with a blood borne virus, we suggest that education be provided to patients and their carers regarding the level of risk of BBVs, and importance of the practice of isolation and cohorting in the management of blood borne viruses in the dialysis unit. 



There have been very few studies that have examined the psychosocial impact of the diagnosis and management of blood borne viruses within the haemodialysis setting. In the development of these guidelines, a workshop to identify patient and caregiver priorities was held in 2015. Nine patients and three caregivers attended and identified salient topics, which included: privacy and confidentiality of disease notification, psychosocial care during and after diagnosis, psychosocial care during isolation, and empowering patients to express concerns anonymously [74]. 



Equipment 

General – We recommend

p.	Single use items should be disposed of after use on one patient (1D).

q. Non-disposable items should be disinfected between patient use. If disinfection is not possible (for example, tourniquets and tape) then these devices should be dedicated for single patient use only (1D).

r. Physiological monitoring equipment such as thermometers and sphygmomanometers scales should be dedicated for use for each patient, when disinfection is not possible between uses (1D).

s. Medications and supplies should not be moved between patients. If multi-dose medications are to be used (multi-dose vials or requiring diluents dispensed from a multi-dose vial) then these should be prepared in a central designated area, and then dispensed to individual patients. No drugs or materials from the dialysis station should be returned to the preparation area (1C).

t. Needles should be dispensed into a sharps container. Containers should be designed to allow for non-touch technique (1D).



Single interventions and their impact on infection control have been difficult to evaluate as most of these interventions are bundled together. The reuse of priming receptacles without disinfection  handling blood specimens adjacent to medications and clean supplies, the use of multi-dose vials, the reuse of needles  and using mobile carts to deliver injectable medications have been identified as important risks for HCV, HBV and HIV transmission in dialysis units [38]. 



Associated dialysis-related measures – We recommend 

u. After each dialysis session all surfaces should be wiped clean. Disinfection of the surface of dialysis machines should be undertaken according to the manufacturers’ specifications (type of disinfectant, contact time and concentration) (1C).

v. External circuits, once removed, should be transported from the dialysis station in a leak proof bag to a designated clinical waste area. If components require reprocessing or the circuit needs to be drained, then this should be undertaken in a dedicated area separate to treatment areas or areas used for the preparation of medications (1C).

w. Dialysis machine should be fitted with an external transducer protector to the pressure lines of external circuitry. The fit to the pressure monitor should be tight to minimise risk of wetting. If wetting occurs then the transducer should be replaced (1D). 

x. If fluid is evident on the machine side of the filter then the machine should be taken out of service, the internal filter changed and the internal housing disinfected (1D).



The contamination of environmental surfaces by HCV and HBV has been identified from environmental sampling [62]. Circuitry, including dialysate (inlet-oulet) connectors and moisture contaminated transducers and personal patient equipment such as blood pressure cuffs have been identified as potential sources of HCV transmission. [30, 40, 62] The use of multidose vials , preparation of medications in proximity to  areas where blood products or blood contaminated equipment is handled, or the use of medication trolleys within a dialysis treatment area,  have been identified as potential risk factors for BBV transmission [27, 38, 44, 75] 





WHAT DO THE OTHER GUIDELINES SAY?



Kidney Disease Outcomes Quality Initiative: No recommendations



UK Renal Association: 

Blood Borne Virus Infection Guideline [63]

A) Surveillance:

i) Routine surveillance

· Recommended screening for all patients starting haemodialysis (including patients with acute kidney injury) or returning to haemodialysis after another modality of renal replacement therapy should be known to be HbsAg negative before having dialysis on the main dialysis unit. (1A)

· Patients should be dialysed in an area that is segregated from the main dialysis unit and the machine should not be used for another patient until the result is known to be negative. (1A)

· Patients on regular hospital haemodialysis who is immunized to hepatitis B (anti HBs antibody titre >10mIU/ml), annual testing for HBsAg is recommended. Non-responders should be tested at least every 3 months. (1C)

· Patients on regular hospital haemodialysis should be tested for HCV antibody at least every 6 months. (1C)

· Antibody surveillance testing for HIV is not necessary for patients on regular hospital haemodialysis unless the patient is at high risk. (1C)

· Patients who do not consent to BBV surveillance should have dialysis in a segregated area unless they are known to be HBV immune. If patients who are known to be HBV immune do not consent to BBV surveillance then they should be managed in the same way as patients with HCV infection. (2C)

· Testing for HBV DNA and HCV RNA should be performed in haemodialysis patients with unexplained abnormal serum aminotransferase concentrations. (1B)

ii) Enhance surveillance

· Patients returning from dialysing abroad should have a risk assessment and where exposure is considered likely, enhanced surveillance testing for BBV should be instituted. Patients should have dialysis in a segregated area until the HbsAg is known to be negative unless they are known to be HBV immune (anti-HBs >100mIU/mL within the last 12 months). (1B). Enhanced surveillance in patients deemed to be at high risk after returning from abroad should consist of HCV RNA (or HCV core antibody) every 2 weeks for 3 months and, if not known to be HBV immune (anti-HBs >100mIU/mL within the last 12 months), HbsAg (or plasma HBV DNA) every 2 weeks for 3 months. Nucleic acid testing (NAT) for HCV and HBV in the first 1-2 months virtually excludes acute infection. If HIV is a possibility screening with 4th generation (antigen/antibody combination) assays should be used. (1B)

· If a new BBV infection in a haemodialysis unit is identified testing for viral RNA or DNA should be performed in all patients who may have been exposed (1B)

iii) Infection control

· Universal precautions should include hygienic precautions that effectively prevent the transfer of blood or fluids contaminated with blood between patients either directly or via contaminated equipment or surfaces. (1A)

· Medicine vials should be discarded after single use or, if used for more than one patient, divided into multiple doses and distributed from a central area. (1B)

· Separate machines should be used for patients known to be infected with HBV (or at high risk of new HBV infection). A machine that has been used for HBV patients can be used again for non-infected patients only after it has been thoroughly decontaminated. (1A)

· Dedicated machines are not required for patients with HCV or HIV provided that disinfection processes are properly carried out between patients according to a local protocol that incorporates the manufacturer’s instructions. (1B)

· Dialysers for multiple use can be re-used provided there is implementation of, and adherence to, strict infection control procedures to avoid dialysers or blood port caps being switched between patients. (1C)

· External transducer protectors on the blood circuit pressure monitoring lines should be inspected by healthcare personnel during and after each dialysis session. If there is evidence of breach by blood or saline then the machine should be taken out of service and machine components that may have come in contact with blood should be replaced or decontaminated by qualified personnel according to a protocol that incorporates the manufacturers’ instructions. (2C)



Canadian Society of Nephrology: 

The prevention of transmission of blood-borne pathogens in hemodialysis patients (2005) [76] 

i) Routine surveillance

· BBV screening recommended between 3 to 6 months depending on individual unit incidence/prevalence rates. For HBV-susceptible patients who are returning from travel, HBV testing is recommended upon their return to the dialysis center. 

· Patients who have received HBV vaccination should be tested for anti-HBsAb 1-2 months after the last primary vaccine dose. For HBV immunized patients serum antibody levels should be monitored at yearly.

· Hemodialysis patients with HBV infection should receive their dialysis in a dedicated room, separate from other patients in the unit, and with a dedicated machine, equipment, instruments, and supplies. For hemodialysis units where a separate room is not available for HBV positive patients, these patients should be separated from HBV-susceptible patients in an area removed from the mainstream of activity, and should undergo hemodialysis on dedicated machines.

· Isolation of patients who are HCV (+) or HIV positive in the hemodialysis unit is not necessary.

· Hemodialysis units to develop policies on frequency of liver function testing that are in keeping with the incidence and prevalence of HCV infection in their populations.



European Best Practice Guidelines: No recommendations.



International Guidelines: 

KDIGO guideline for the prevention, diagnosis, evaluation and treatment of Hepatitis C in chronic kidney disease. : [77]. 



Guideline 1 – Detection and evaluation of HCV in CKD A) Surveillance:

· Patients on hemodialysis should be tested for HCV when they first start hemodialysis or when they transfer from another hemodialysis facility. (Strong)

· For patients on hemodialysis who test negative for HCV, retesting every 6–12 months (Moderate)

· Testing for HCV should be performed for hemodialysis patients with unexplained abnormal aminotransferase(s) levels. (Strong)

B) Infection control: 

· If a new HCV infection in a hemodialysis unit is suspected to be nosocomial, testing with should be performed in all patients who may have been exposed. (Strong). 

· Repeat testing is suggested within 2–12 weeks in initially HCV negative patients. (Weak)

· Hemodialysis units should ensure implementation of, and adherence to, strict infection-control procedures designed to prevent transmission of HCV. (Strong)

· Isolation of HCV-infected patients is not recommended as an alternative to strict infection-control procedures (Weak)

· The use of dedicated dialysis machines for HCV infected patients is not recommended. (Moderate)

· Where dialyser reuse is unavoidable, the dialysers of HCV-infected patients can be reused provided there is implementation of, and adherence to, strict infection-control procedures. (Weak)

· Infection-control procedures should include hygienic precautions that effectively prevent the transfer of blood or fluids contaminated with blood between patients, either directly or via contaminated equipment or surfaces. (Strong)



Centre for Disease Control 

Recommendations for preventing transmission of infections among chronic hemodialysis patients (2001) [78].



i) Routine surveillance:

· Routinely test all chronic hemodialysis patients for HBV and HCV infection, promptly review results, and ensure that patients are managed appropriately. Communicate test results (positive and negative) to other units or hospitals when patients are transferred for care.

· For patients transferred from another unit, test results should be obtained before the patients' transfer. If a patient's HBV serologic status is not known at the time of admission, testing should be completed within 7 days. 

· Monthly ALT testing will facilitate timely detection of new infections and provide a pattern from which to determine when exposure or infection might have occurred. In the absence of unexplained ALT elevations, testing for anti-HCV every 6 months should be sufficient to monitor the occurrence of new HCV infections. If unexplained ALT elevations are observed in patients who are anti-HCV negative, repeat anti-HCV testing is warranted. 

ii) Infection control

· Isolation of HBsAg positive patients in a separate room. Dialysers should not be reused on HBsAg-positive patients.

· Isolation is not recommended for patients who are anti-HCV positive (or HCV RNA positive). They can participate in dialyser reuse programs.

· Assignment of staff members to HBsAg-positive patients and not to HBV-susceptible patients during the same shift

· Assignment of a supply tray to each patient (regardless of serologic status), cleaning and disinfection of non-disposable items (e.g., clamps, scissors) before use on another patient; 

· Glove use whenever any patient or hemodialysis equipment is touched and glove changes between each patient (and station)

· Routine cleaning and disinfection of equipment and environmental surfaces.



Local guidelines: 



A) Queensland Health Recommended practices – Guideline for the prevention and control of infections in dialysis settings (2013) [79].



· All patients must be tested with informed consent, for HBsAg, HBsAb (or anti-HBs), anti-HBc, HCV and HIV before admission or transfer to/or from the dialysis service. If a patient’s BBV serological status is not known at the time of admission, testing should be completed within 7 days12 

· Recommend testing six-monthly depending on patient’s serological status and the prevalence of BBV infection in the unit. 

· Recommend vaccination for HBsAg-negative HD patients. Non-responders should be referred to an Infectious Diseases Physician or Infection Control Practitioner if patients’ HBV serological marker is anti-HBc in the absence of acute HBV infection, and for assessment for assessment for intradermal vaccination. 

· Guidelines recommend use of standard precaution including hand hygiene, appropriate personal protective equipment (PPE), immunization and training of healthcare workers, aseptic technique, routine environmental cleaning, and management of sharps, blood spills, linen and waste to maintain a safe environment. 



B) South Australia Statewide Renal Clinical Network – Blood Borne Virus working group

Management of haemodialysis patients with a blood borne virus (August 2011) [80]

ii) Infection control

· Isolation of patients with a BBV in a separate room is strongly recommended for units with a high prevalence of BBV infection (>30%) and / or evidence of new seroconversion associated with dialysis. 

· Patients, who are HBsAg and HBV DNA positive, should be dialysed in a separate room due to their high level of infectivity. 

· Patients with different BBV should be managed separately and not cohorted. 

· If isolation is not available, BBV positive patients should be separated from susceptible patients (negative for HBsAg, anti-HBs, anti-HBc, anti-HCV) and undergo dialysis on dedicated machines. The use of physical barriers between all patients’ chairs is recommended i.e. Perspex screen. Anti-HBs positive patients (anti-HBs >10 mIU/mL) may undergo dialysis in the same area as HBsAg positive patients or they may serve as a geographical buffer between HBsAg positive and susceptible patients (negative for HBsAg, anti HBs, anti-HBc). 



C) State of Victoria, Department of Health and Human Services 

Hepatitis B infection control in haemodialysis centres Victorian Renal Clinical Network consensus document [81]



General policy statements 

· All units must have, and be familiar with, a written HBV policy (which may be this HBV consensus document). 

· Standard precautions must be practised by all staff for all patients regardless of viral status. 

· Machine cleaning in accordance with the manufacturer’s guidelines must occur between patient sessions of dialysis and must be to the required standard. This includes standard heat disinfection and a full manual clean after every dialysis, which includes a full wipe down of all external surfaces. 

· All blood spills must be dealt with promptly in accordance with local policy, and personal protective equipment (PPE) standards must be adhered to (1). 

· The serial number of every machine should be noted (usually on the dialysis run chart) for every patient on every dialysis session so that contact tracing can occur should problems arise. 

· All HBVsAg positive or HBV DNA positive haemodialysis patients should have been offered an opinion from an infectious diseases physician and or a hepatologist.



Staff 

· The Australian national guidelines (3) state that ‘HCWs are expected to protect the health and safety of their patients. This obligation includes preventing transmission of … BBVs from themselves to their patients’. 

· Of equal importance is the need to prevent transmission from patients to HCW. Haemodialysis HCW have a greater chance of contact with blood and/or body substances from haemodialysis patients than most other HCW. 

· All staff must take personal responsibility for their own safety by knowing their vaccination history and HBsAb status. 

· Anyone working on a dialysis unit should be offered vaccination against hepatitis B if they do not have prior immunity. 

· Pre-employment screening and assessment of immunisation requirements should be undertaken when staff commence employment, and the employer should maintain a record of these results (1). 

· Staff should maintain a personal immunisation record (1). 

· Once a staff member has achieved an HBVsAb level > 10 IU/mL no further vaccination or testing is needed (unless there is concern over immune-competence) (1). 

· If staff fail to seroconvert after two full vaccination courses, they should be counselled about the risks of HBV transmission and/or offered alternative vaccination strategies such as subcutaneous or novel adjuvant intradermal vaccination if available (11). 

· Staff who have never attained an HBVsAb level > 10 IU/mL should not knowingly look after patients on dialysis known to have circulating HBV DNA. 

· Staff must take individual responsibility for informing their renal unit if they do not have protective immunity against hepatitis B (they have never had an HBVsAb level ≥ 10). Where a staff member without immunity informs a unit of this fact, it is the responsibility of the renal unit to ensure that such a staff member does not knowingly look after a patient who is known to be viraemic (viral load detectable by HBV DNA polymerase chain reaction) on dialysis. This must not prejudice the working opportunities of such a staff member, and compliance with equal employment opportunity legislation is paramount. 

· Staff looking after patients with detectable HBV DNA should not simultaneously look after haemodialysis patients who have no demonstrable immunity to HBV (any patient with HBVsAb level < 10) during the same dialysis shift. If resources are unavailable locally to avoid this, then equipment and PPE must be provided at each dialysis space and must not be taken from one patient to the next. 

· Staff without protective immunity should be advised of the importance of post-exposure prophylaxis with hepatitis B immunoglobulin (HBIg) within 72 hours of an exposure event (13). 

· Staff should be aware of the viral status of their patient after the last routine screening, and this information should be readily available at each dialysis session if needed.



HBV transmission prevention 

· A high level of compliance with serological testing and reporting for patients is mandatory (see revised testing path schedule at Appendix 1). 

· All dialysis patients should be tested yearly for HBVsAg. 

· If a patient is found to be HBVsAg positive, the patient will need viral load studies HBV DNA (at least six-monthly). 

· Yearly screening testing for HBVcAb should be performed unless previously positive. 

· If a patient has a previously confirmed HBVcAb-positive result then no further testing of HBVcAb is needed. These patients have been infected and are at risk of reactivating the virus if they are, or become, immunosuppressed. 

· All dialysis patients should be tested yearly for evidence of HBV immunity with HBVsAb titre. 

· Patients should undergo three-monthly liver function testing to detect any hepatitic illness. 

· If a potential exposure or a reactivation event has occurred, such testing may need to be more frequent. 

· A viral status (within one year) should be determined on all patients prior to starting dialysis but definitely within seven days of starting dialysis. 

· The results of a patient’s viral status including HBVcAb, HBVsAg, HBVsAb, HCVAb, HIV Ab (and HBV DNA if applicable) should be available locally. 

· Patients who are positive for HBcAb, HBVsAg or HBV DNA should have HBV DNA viral load testing at least six-monthly. 

· A rising HBVsAg titre or HBV DNA copy number should prompt a review of the patient by an infectious disease physician or hepatologist.

Patient vaccination 

· All patients with CKD 4 or 5 and those on dialysis who have no serological evidence of a previous HBV infection or immunity should be encouraged to undergo a full vaccination course. 

· Patients should be vaccinated at the earliest opportunity and levels of protective antibodies assessed after a vaccination course. 

· Vaccination for CKD 4 and 5 patients consists of 40 mcg of hep B vaccination (H-B-Vax II dialysis formulation) at zero, one and six months (14). 

· Patients recently vaccinated for HBV may have false positive HBsAg, and this test should not be performed for at least three months after vaccination (14). 

· Patients who fail to develop adequate HBVsAb after the first course should be offered a second vaccination course at the same intervals (14). 

· If patients fail to seroconvert after two full courses of vaccine (six injections) then this should be noted in the patient history, but it is not necessary to offer further vaccination. However, consider subcutaneous or other vaccination strategies in some circumstances such as where a unit may be considering listing a patient for a kidney transplant and would consider a HBVcAb-positive kidney (15). 

· Dialysis patients and any patient on the transplant waiting list should be given a booster vaccination if HBVsAb titres drop below 10 IU/mL (14).



Post-exposure prophylaxis (PEP) 

· Exposure is contact of patient secretions or blood with mucous membranes, non-intact skin or via percutaneous means (for example, needlestick). 

· PEP is not required for patients or staff with detectable immunity after an exposure. 

· Non-vaccine responders (HBsAb < 10) should receive two doses of hepatitis B immunoglobulin – the first within 72 hours of an exposure (12). 



Machines and environment 

· Patients who are positive for HBVsAg or HBV DNA or patients where the viral status is unknown should use a dialysis machine that is dedicated for their use only, until such time as the viral status is known or they are known to be negative. 

· Where facilities exist, haemodialysis patients with detectable HBV DNA should be treated in an isolation bay, provided that isolation is not considered detrimental to the patient’s wellbeing. 

· All haemodialysis patients with detectable HBV DNA should be allocated a dedicated machine and associated equipment (such as a blood pressure cuff) solely for their own use while HBV DNA remains detectable. These machines and equipment should not be used for other patients at other times until the patient no longer has detectable circulating HBV DNA. These machines and equipment should undergo a major decontamination protocol clean before being put back into the general pool.

· If dialysing an HBV DNA-positive patient in a non-isolated area (because isolation facilities do not exist), patients dialysing in adjacent dialysis chairs should have detectable HBVsAb > 10 (and ideally > 100 IU/mL) when last tested.





SUGGESTIONS FOR FUTURE RESEARCH



1. We recommend further qualitative and quantitative research into long term psychosocial effects and potential harms that a diagnosis and treatment of a BBV has on patients and their carers undergoing renal replacement therapy.

2. Research into interventions aimed at reducing the stigmatisation associated with the diagnosis of BBV, and the isolate required for patients positive for HBsAg. 

3. We recommend dialysis centre and health services undertake regular point-prevalence surveys on BBV in Australia and New Zealand to monitor the prevalence and incidence and trends in BBV epidemiology locally and regionally. 

4. Well-designed clinical trials are needed on the route and dose of vaccination for HBV non-responders.

5. Research into the efficacy and safety of direct acting antivirals therapies for hepatitis C virus in patients with end-stage renal disease on haemodialysis is needed

6. Research is needed into the epidemiology and dynamics of occult HBV infection in patients with ESRF on haemodialysis

7. Cohort and/ or case-control studies in Australia and New Zealand are needed to identify risk factors for the acquisition of BBV in the setting of haemodialysis

8. The application of molecular epidemiology to investigate future institutional outbreak or transmission events of BBV in Australian and New Zealand hemodialysis units will identify where breaches in standard and enhanced infection control precautions have occurred, and will inform quality improvements in the delivery of haemodialysis.

9. Surveys of Australian and New Zealand dialysis centres are needed to assess current practices, knowledge, human and materiel support for the control of BBV infections in the haemodialysis setting. 
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