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Method used to arrive at a recommendation 
 
The recommendations for the first draft of this guideline resulted from a collective decision reached by informal discussion by the authors and, whenever necessary, with input from the chair of the Clinical Practice Guidelines Committee. If no agreement had been reached on the appropriate grading of a recommendation, a vote would have been held and the majority opinion carried. However this was not necessary for this guideline.
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[bookmark: _Toc227883592]Background
Blood borne virus (BBV) infection was recognised as an important hazard for patients and staff in renal units as early as the 1960s(1). In 1972 the Rosenheim Report was commissioned by the precursor to what is now the Department of Health (DoH) and included a set of guidelines for the control of hepatitis B virus (HBV) infection in renal units(2).  
In 2002 a working party convened by the Public Health Laboratory Service (PHLS) on behalf of the Department of Health published an updated report that also included recommendations related to hepatitis C virus (HCV) and human immunodeficiency virus (HIV) infection(3).  
The Renal Association Clinical Guidelines on the management of blood borne viruses within the renal unit were published in 2008. These were revised and updated in 2019. In this new document we have built on the 2019 Clinical Practice Guidelines and updated them based on the growing body of clinical evidence identified by on-line literature searching of PubMed from 1966 - 2024. Search terms used included haemodialysis, hemodialysis, hepatitis, HIV, transmission, immunisation, vaccination and ‘chronic kidney disease’. 
The incidence of HBV and HCV in dialysis units has fallen over recent decades although data from the USA showed that the incidence of HBV infection in dialysis units had stayed stable at 1% per year in the 10 years before 2002(4).  Dialysis Outcome and Practice Patterns Study (DOPPS) data indicates varying patterns of hepatitis C prevalence in different countries across Europe. In the UK hepatitis C prevalence in prevalent haemodialysis patients was 2.7% in 1998-2001 data, rising to 5.4% in 2012-2015 data(5). Recent data on hepatitis B prevalence in prevalent haemodialysis patients in the UK is lacking. DOPPS data from 2001 suggested <1% prevalence(6) and more recently a major London renal unit reported 2% prevalence(7). Prevalence of HIV infection in patients on renal replacement therapy has been estimated at 0.5%(8). 
Most UK renal health care workers have probably never witnessed an outbreak of BBV in the renal unit. However, the ever increasing prevalence of patients on haemodialysis(9), the increase in migration of patients from other countries and the relative ease of foreign travel for dialysis patients means that renal units need to be alert to the possibility of BBV transmission.  
A substantial part of the reduction in the incidence of BBV infection in renal units has been associated with the implementation of so-called “universal”, or “standard”, precautions for prevention of BBV transmission. However, there continue to be reports of outbreaks of BBV infection in renal units worldwide and often there is evidence that these have been caused by lapses in high standards of infection control practice(10-15). There is also anecdotal evidence of cases of hepatitis B ‘reactivation’ when patients with evidence of previous exposure to hepatitis B and native immunity (hepatitis B core antibody positive) reactivate the infection in the context of significant immunosuppression. 
The main risks relate to HBV, HCV and HIV infections. These viruses have been associated with outbreaks among patients and staff in haemodialysis units. However, other blood borne viruses exist of potential relevance to dialysis.  Human T Lymphotropic viruses (HTLV) have relatively low prevalence in the UK and risk of transmission is likely to be low. Hepatitis D (Delta Virus) requires co-infection with hepatitis B for replication and co-infection of HBV and HDV can cause the most severe form of chronic viral hepatitis and more rapid progression to liver disease(16).
Risk of BBV transmission is known to be directly related to the concentration of virus in the blood. HCV and HIV are less infectious in dialysis units than HBV but outbreaks have been reported(11, 12, 17-22) emphasising the need for infection control measures. Within this guideline we will cross-refer to the KDIGO guidelines for the management of HCV within the renal unit where relevant and the specific recommendations for infection control(23). 
Patients with any acute BBV infection are probably more infectious than chronic carriers and this guideline therefore includes recommendations to try to identify patients at risk of acute BBV infection. 
Most of the evidence to support the recommendations comes from observational clinical studies, case series and in vitro observations. This is largely because the incidence of BBV infection is low, despite the risks of potential BBV exposure remaining high.   When recommending areas for future research we have chosen not to recommend interventional controlled trials that are unfeasible.  
From large multicentre and single centre observational studies there is a clear demonstration of the reduction of the incidence of BBV infection in association with the introduction of a range of infection control measures(23-25). Indeed, the majority of outbreaks in Europe since 2005 have been associated with a breach in infection prevention measures(26-28).
Infection prevention measures demand intensive and careful staffing and are dependent on maintaining our expert workforce. However this is challenged by constraints on staffing and renal nursing workforce shortages including reduced nurse to patient ratios, lack of side room capacity for segregation of patients with BBV infection and a focus on efficiency saving. Thus,  any proposed changes in staffing ratios in a unit should be accompanied by a risk assessment of the implications of this on the ability to adhere to the infection control measures recommended within this guideline. When applying this clinical practice guideline it is important to consider the balance between protecting patients from the risks of BBV transmission and compromising clinical care of patients infected, or at high risk of infection with BBV especially with regards to segregation.  For this reason the working group for these guidelines comprised a range of healthcare professionals including virologists, consultant nephrologists, senior renal nurses, infection control experts, a renal technologist and renal pharmacists as well as patient representation.
Within the guideline we have updated detail regarding the vaccination of patients against HBV infection. There is a clear statement within the guideline that the efficacy of the vaccine is significantly improved when delivered within the pre dialysis setting - though the implementation of this is beyond the scope of the guideline. 
This guideline does not cover treatment of BBV in patients with chronic kidney disease (CKD) or prevention of BBV infection in patients receiving kidney transplants. 
We have updated the previous guidelines to address the problem of occult hepatitis B infection (OBI) and have provided guidance on this area of clinical uncertainty.
The previous 2019 Renal Association guidelines did not address Dialysis Away From Base which was covered by the 2010 Department of Health (29) guidance. To bring together up-to-date guidance in one unified document we have reviewed Dialysis Away from Base evidence and included recommendations for this in a new section within this guidance. This includes a new approach to risk-management of blood borne virus transmission and recommendations for testing of returning travellers.
In developing these guidelines the working group considered impact of decisions made on Green Nephrology and Sustainable Kidney Care particularly with respect to decisions on screening, isolation and machine disinfection. 
These guidelines also apply to children less than 16 years of age even though there is a paucity of published data relating specifically to the management of BBV within the paediatric haemodialysis unit/setting. (1D).
In summary, blood borne virus transmission remains to this day a hazard within dialysis units and while it is impossible to reduce risk of transmission to zero, the overarching aim of the guideline group was to produce evidence-based guidelines that improve safety and reduce risk of blood borne virus transmission as much as possible through standardised national approaches.
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[bookmark: _Toc227883593]Aims
We aimed to review evidence surrounding prevention and management of blood-borne viruses in the dialysis unit, updating the existing 2019 guidance
In addition we aimed to bring together and update recommendations on Dialysis Away From Base which date back to 2010


[bookmark: _Toc227883594]Scope

1. Prevention of BBV infection in the renal unit 
1.1- BBV Prevention: Infection control procedures 
1.2 – BBV Prevention: Use of parenteral medicines
2. Dialysis Equipment and BBV infection 
2.1 Machine segregation for patients infected with HBV 
2.2 Precautions for patients with HCV/HIV 
2.3 Utilisation of external transducers 
2.4 Disinfection process for dialysis equipment 
2.5 Technical intervention required before machine reuse
3. BBV surveillance in dialysis patients 
3.1 – BBV Infection: Virology status of patients starting Haemodialysis 
3.2 – BBV Infection: Surveillance for HBV/HCV/HIV in prevalent Haemodialysis population 
3.3 – BBV Infection: Procedures for enhanced surveillance of high-risk patients 

4. Segregation of patients infected or at risk of infection with BBV
	4.1 BBV Infection: Management of patients starting HD with unknown virology status.
4.2 BBV Infection: Management of patients who do not consent for BBV testing. 
4.3 – BBV Infection: Isolation of patients known to be infected with Hepatitis B Virus (HBV) 
4.4 - BBV Infection: Management of patients infected with Hepatitis C Virus (HCV) or HIV
5. Immunisation of patients against Hepatitis B Virus 
5.1 – BBV Infection: Indications for immunisation of patients against hepatitis B Virus (HBV) 
5.2 – BBV Infection: Timing of initiating immunisation schedule against HBV 
5.3 – BBV Infection: Identification of patients for whom immunisation against HBV is not indicated. 
5.4 – BBV Infection: Immunisation Schedule for vaccination against Hepatitis B Virus 
5.5 – BBV Infection: Identification and Management of ‘responders’ to the immunisation programme 
5.6 – BBV Infection: Identification and Management of ‘non-responders’ to the immunisation programme 

5.7 – BBV Infection: Management of patients prior to overseas travel or high risk exposure See section 8
6. Immunisation of staff against Hepatitis B Virus 
6.1 – BBV Infection: Immunisation of staff against Hepatitis B Virus 
 	6.2 – BBV Infection: Staff who lack immunity to Hepatitis B Virus

7. Management of a new case of BBV Infection in the Haemodialysis Unit
7.1 - BBV Infection: Management of a new case of Hepatitis B virus infection within the Haemodialysis Unit
7.1.1 – BBV Infection: Management of a new case of Hepatitis B virus infection within the Haemodialysis Unit- Referral for specialist evaluation
7.1.2 – BBV Infection: Management of a new case of Hepatitis B virus infection within the Haemodialysis Unit – Surveillance of prevalent Haemodialysis population
7.1.3 – BBV Infection: Management of a new case of Hepatitis B virus infection within the Haemodialysis Unit – Immunisation of prevalent Haemodialysis population
7.2 – BBV Infection: Management of a new case of Hepatitis C virus or HIV infection within the Haemodialysis unit
7.3 – BBV Infection: Management of any new BBV infection within the Haemodialysis Unit
7.4 - BBV Infection: Review of practice within Haemodialysis units following any BBV infection.
8. Dialysis away from base 
8.1 Recommendations for hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus (HIV) testing and immunisation before travel
8.2 Management of patients returning from dialysis away from base


[bookmark: _Toc227883595]Search Strategy
The Renal Association Clinical Guidelines on the management of blood borne viruses within the renal unit were published in 2008. These were revised and updated in 2019 based on a small body of clinical evidence identified by on-line literature searching of PubMed from 1966 - 2018. Search terms used included haemodialysis, hemodialysis, hepatitis, HIV, transmission, immunisation, vaccination and ‘chronic kidney disease’. 
The search strategy used the following structure. The appointed guideline committee initially collaboratively decided on the scope of the guidelines as set out in the Scope section. Subgroups were tasked with reviewing the literature in each sub-section. Evidence was gathered by on-line literature searching of PubMed from 1966 - 2024. Search terms used included haemodialysis, hemodialysis, occult infection, hepatitis, HIV, transmission, immunisation, vaccination and ‘chronic kidney disease’. 
[bookmark: _Toc227883596]
Dates of literature search
The literature search for all sections was completed between February 2024 and December 2024

[bookmark: _Toc227883597]Grading of Evidence
The evidence for these recommendations has been assessed using the modified GRADE system. (5) The modified GRADE system defines both the strength of the recommendations of the guideline authors and the level of evidence upon which each of the recommendations is based. This grading system classifies expert recommendations as “strong” (Grade 1) or “weak” (Grade 2) based upon the balance between the benefits and risks, burden and cost. The quality or level of evidence is designated as high (Grade A), moderate (Grade B), low (Grade C) or very low (D) depending on factors such as study design, directness of evidence and consistency of results. Grades of recommendation and quality of evidence may range from 1A to 2D.
Authors reviewed the evidence and came to a collective decision on the guidance, with input from the chair of the guidelines committee as needed.


[bookmark: _Toc227883598]Summary of Clinical Practice Guidelines

[bookmark: _Toc227883599]Prevention of BBV infection in the renal unit (Guidelines 1.1 – 1.2)
[bookmark: _Toc227883600]Guideline 1.1- BBV Prevention: Infection control procedures 
The single most important method of prevention of transmission of blood borne viruses is the rigorous application of standard infection control precautions. We recommend that infection control procedures must 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). 
[bookmark: _Toc227883601]Guideline 1.2 – BBV Prevention: Use of parenteral medicines
We recommend that medicine vials must be discarded after single use and multi-use vials should be avoided. If medicine vials must be used for more than one patient, we recommend these are divided into multiple doses and distributed from a central area (1B). Intravenous medication vials labelled for single use must not be punctured more than once, as the sterility of the product cannot be guaranteed once a needle has entered a vial labelled for single use. 

[bookmark: _Toc227883602]Dialysis Equipment and BBV infection (Guidelines 2.1 – 2.5) 
[bookmark: _Toc227883603]Guideline 2.1 – BBV Infection: Machine segregation for patients infected with HBV 
We recommend that separate or cohorted machines must be used for patients known to be infected with HBV (or at very high risk of new HBV infection ie known to be exposed to body fluids of somebody known to be HBsAg or HBV DNA positive). A machine that has been used for patients infected with HBV can be used again for non-infected patients after de-isolation. De-isolation includes an internal disinfection and external decontamination recognised to be effective against HBV, as recommended by machine manufacturers. Healthcare workers dialysing patients with known HBV infection should not dialyse patients without HBV infection at the same time (1A). 
Patients that are Hepatitis B surface antigen positive may use the same machines as other people that are Hepatitis B surface antigen positive, with the exception that machines are not shared between patients mono-infected with HBV and those co-infected with the Hepatitis Delta Virus (HDV) without having undergone deisolation (2D). 
The procedure used to identify segregated machines is not specified in the guidelines, but care should be taken to ensure the process is robust and that patients infected with a BBV are not inadvertently identified to other patients. The defined process to identify segregated machines should cover the isolation process and de-isolation process (1C).

[bookmark: _Toc227883604]Guideline 2.2 – BBV Infection: Precautions for patients with HCV/HIV 
We recommend that dedicated machines are not required for patients infected with HCV and HIV, provided cleaning and disinfection procedures are strictly adhered to between patients  (KDIGO Hepatitis C guidelines) (1D). 

[bookmark: _Toc227883605]Guideline 2.3 – BBV Infection: Utilisation of external transducer protectors 
We suggest that external transducer protectors where present 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 the manufacturers’ instructions (Refer to Guideline 2.5). (2C)

[bookmark: _Toc227883606]Guideline 2.4 – BBV Infection: Disinfection process for dialysis equipment 
We recommend that environmental surfaces, including the dialysis machine, dialysis chair or bed, table and equipment such as blood pressure monitor, be disinfected between patients according to a local protocol that incorporates the manufacturer’s instructions, as contamination of environmental surfaces is the leading cause of BBV transmission. (1C) 
We suggest that it may be appropriate for haemodialysis units to modify policies on internal disinfection of the dialysis machine according to local risk assessment. (2C)

[bookmark: _Toc227883607]Guideline 2.5 Technical intervention required before machine reuse
These are situations where technical intervention is essential before the machine is used again, irrespective of the BBV status of the patient (1D):
· Machine blood leak alarm
· Significant blood spillage onto the surface of the machine or on Hanson / dialyser connections (potential ingress of blood into the machine)
· Blood contact with the machine pressure transducer connections
· Evidence of dialysate leak emerging from the machine 

[bookmark: _Toc227883608]BBV surveillance in dialysis patients (Guidelines 3.1 – 3.3) 
[bookmark: _Toc227883609]Guideline 3.1 – BBV Infection: Virology status of patients starting Haemodialysis 
We recommend that all patients starting haemodialysis (including patients with acute kidney injury) or returning to haemodialysis after another modality of renal replacement therapy should be screened for evidence of infection with the 3 major blood-borne viruses, hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus (HIV) with the results available before having dialysis.  (1A).   
We recommend screening for HBV infection is by testing for the presence of hepatitis B surface antigen (HBsAg) (1A). We recommend patients found to be HBsAg positive should also be tested for evidence of hepatitis D virus (HDV) co-infection by testing for anti-HDV and, if positive, HDV RNA (1D).
Whilst we are not recommending routine pre-dialysis screening of patients for anti-HBc, if the anti-HBc status is known to be positive, we recommend assessment of the HBV DNA load prior to initiation of dialysis(1D).
We suggest occult HBV infection(OBI) be defined as the presence of HBV DNA in serum/plasma in the absence of detectable HBsAg (2D).
We recommend patients with no identified risk factors for acquiring HCV may be screened by serological methods. If found to be anti-HCV reactive, then patients should be tested for HCV RNA (e.g. by polymerase chain reaction (PCR) assay), referred to as nucleic acid testing (NAT).   Patients with ongoing risk factors should be screened by NAT (KDIGO Hepatitis C guideline 1.2.2) (1A).  
We recommend that HIV screening should be undertaken by a 4th generation antibody/antigen combo assay in all patients starting haemodialysis (1C). 
We found no evidence on which to base a recommendation regarding screening for Human T-Lymphotropic Virus (HTLV). 
The segregation of patients with unknown or known virology status is discussed in Guideline 4.
Audit Measure 6: The proportion of patients with chronic HBV infection who have been tested for HDV infection

[bookmark: _Toc227883610]Guideline 3.2 – BBV Infection: Surveillance for HBV/HCV/HIV in prevalent Haemodialysis population 
We recommend that patients on regular hospital haemodialysis who are immune to hepatitis B infection (annual anti HBs antibody titre >100 mIU/ml; see section 5), need to be tested for HBsAg every 6 months. Vaccine non-responders (<10 mIU/ml), those with a sub-optimal response (10-100 mIU/ml) and non-immunised patients should be tested at least every 3 months (1C). 
We recognise that there are challenges in implementing a testing regimen where different timings can be employed depending on antibody titres. For this reason units may prefer to routinely test for HBsAg every 3 months. 
We recommend that patients on regular hospital haemodialysis, without any identified ongoing risk factors for HCV acquisition, should be tested for HCV antibody at least every 6 months (1C). A patient specific screening plan utilising NAT testing should be initiated for patients with on-going HCV acquisition risks. 
We recommend that surveillance testing for HIV is not necessary for patients on regular hospital haemodialysis unless the patient is at high risk (1C).  

[bookmark: _Toc227883611]Guideline 3.3 – BBV Infection: Procedures for enhanced surveillance of high-risk patients 
We recommend enhanced screening for BBV in patients with known risk factors for BBV acquisition as they may acquire a BBV at any time. We recommend testing for HBsAg and NAT testing for HCV every 4 weeks, along with HIV Ag/Ab testing if indicated by risk assessment, for as long as the patient is at risk(1D).
We recommend that testing for HBsAg and HCV RNA should be performed in haemodialysis patients with unexplained abnormal serum aminotransferase concentrations (KDIGO Hepatitis C guideline 1.2.3) (1B).  
We recommend that if a new BBV infection is identified in a haemodialysis unit, testing for HIV or HCV RNA or for HBsAg (whichever applies) should be performed in all patients who may have been exposed (see section 7) (1B). 

[bookmark: _Toc227883612]Segregation of patients infected or at risk of infection with BBV (Guidelines 4.1 – 4.4) 
[bookmark: _Toc227883613]Guideline 4.1 – BBV Infection: Management of patients starting Haemodialysis with unknown virology status. 
We recommend that patients who require haemodialysis before the result of the HBsAg test is known 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 or the machine has been thoroughly decontaminated (see 2.1) (1A). 
We recommend that for BBV segregation a definition should be used aligned to that in the Rosenheim Report and used in the Department for Health Recommendations 2002. Segregation between infected and clean areas in a renal unit should be ‘functionally complete with no possibility of cross-traffic between the two’ and there should be a physical barrier such as walls or screens between these infected and clean areas(1D). 

[bookmark: _Toc227883614]Guideline 4.2– BBV Infection: Management of patients who do not consent for BBV testing. 
We suggest that patients who do not consent to HBV surveillance as described above should have dialysis in a segregated area unless they are known to be HBV immune in the previous 6 months(2D). Patients who do not consent to HCV and/or HIV surveillance do not require a segregated area, provided appropriate infection prevention and control measures are in place.

[bookmark: _Toc227883615]Guideline 4.3 – BBV Infection: Isolation of patients known to be infected with Hepatitis B Virus (HBV) 
We recommend that the definition of hepatitis B infection in a dialysis unit should be the presence of hepatitis B surface antigen (1A) or in the case of occult hepatitis B infection a HBV viral load on NAT testing >100 IU/mL (1D).
We recommend that patients infected with HBV must be dialysed in an area that is segregated from the main dialysis unit (1A).
 
We recommend that where possible healthcare workers performing dialysis on patients infected with HBV infection should not dialyse patients without HBV infection at the same time. (1C). If this is not possible then they must wear PPE and ensure thorough decontamination before moving from one patient to the other. 

[bookmark: _Toc227883616]Guideline 4.4 – BBV Infection: Management of patients infected with Hepatitis C Virus (HCV) or HIV 
We recommend that patients with HCV or HIV do not need to be dialysed in a segregated area, providing infection control and universal precautions can be properly adhered to (1C). 
We suggest that in the case of a new case of HCV or HIV infection with high viral load discussion with a virologist regarding benefits of segregation for a period of time until viral load reduces(2D).


[bookmark: _Toc227883617]Immunisation of patients against Hepatitis B Virus (Guidelines 5.1 – 5.7) 
[bookmark: _Toc227883618]Guideline 5.1 – BBV Infection: Indications for immunisation of patients against hepatitis B Virus (HBV) 
We recommend that all patients who require renal replacement therapy (RRT) [dialysis or transplantation] for CKD should be assessed for current or past infection with Hepatitis B and offered immunisation against HBV if indicated. (1A) 

[bookmark: _Toc227883619]Guideline 5.2 – BBV Infection: Timing of initiating immunisation schedule against HBV 
We recommend that people at stage IV and V CKD and who are likely to require RRT should be offered immunisation  (or 2 years before they are likely to need renal replacement therapy) (1A). In adult patients, a kidney failure risk calculator could be used to inform this prediction. 

[bookmark: _Toc227883620]Guideline 5.3 – BBV Infection: Identification of patients for whom immunisation against HBV is not indicated. 
We suggest Hepatitis B vaccine is not indicated in patients who have current HBV infection (Hepatitis B surface antigen (HBsAg) positive or HBV DNA positive). Patients who are HBsAg negative but anti-HBc and anti-HBs positive have had HBV infection in the past, and should therefore have protective immunity. However, even for these patients there are circumstances where immunisation may be beneficial e.g. if anti-HBs levels have fallen to <10 IU/ml prior to dialysis away from base unit/hospital, when the recipient dialysis unit may require evidence of high titre anti-HBs. We suggest presence of anti-HBc in isolation should not be taken as confirmation of past HBV infection, as the reactivity may be non-specific (2C), in which case immunisation will be required (discussion with local virology colleagues may help here). 
 
Patients with evidence of past infection with HBV who are about to undergo immunosuppressive therapy are at risk of reactivation of their HBV infection. It has been suggested that such patients could be given booster doses of vaccine to increase their anti-HBs titre. However, there is no evidence that such a strategy reduces the risk of reactivation and it therefore cannot be recommended(2D). There are extensive guidelines on the management of such patients with antiviral prophylaxis or careful monitoring, depending on the level of risk of reactivation (see references 16-18 in section 5).

[bookmark: _Toc227883621]Guideline 5.4 – BBV Infection: Immunisation Schedule for vaccination against Hepatitis B Virus 
 
We recommend that the specific monovalent hepatitis B containing preparations that are formulated for people with renal insufficiency and on haemodialysis should be preferentially used, as outlined in the Green Book (see section 5, reference 8) (1B). 
We recommend following one of the described vaccination schedules for people with renal insufficiency on haemodialysis (see Rationale for Guideline 5.4). (1A)
 
We recommend that the vaccines are administered intramuscularly as per their licensed route (deltoid muscle) (1A) 
We recommend patients be tested 4-8 weeks after their primary immunisation course for evidence of response (1A), and annually thereafter, with booster doses, as required (1B).
We recommend a pragmatic approach to ensuring adherence to vaccination schedules which may need to be combined with hospital appointments. However. we recommend ensuring a gap of at least 4 weeks between first and second vaccine is adhered to. Extension of the vaccine schedule prolongs time to protection, but longer intervals between the doses  improve immune response (1B).
[bookmark: _Toc227883622]Guideline 5.5 – BBV Infection: Identification and Management of ‘responders’ to the immunisation programme 

Whilst anti-HBs levels of >10 mIU/ml are generally accepted as enough to protect against infection in otherwise immunocompetent individuals, we recommend that in the context of renal disease, an optimal response should be defined as have a titre of >100 mIU/ml  4-8 weeks after completion of a primary immunisation schedule.  (1C) 
 

We recommend that responders to HBV immunisation should receive a further booster dose if the annual anti HBs titre is <10mIU/ml. (1B) 

[bookmark: _Toc227883623]Guideline 5.6 – BBV Infection: Identification and Management of ‘non-responders’ to the immunisation programme 
We recommend that a non-responder is defined as achieving an anti-HBs titre of <10 mIU/ml when tested 4-8 weeks after two primary courses of immunisation(1C).
We suggest that patients should be regarded as sub-optimal responders if the anti HBs antibody titre is 10-100mIU/ml 4-8 weeks after completing the first complete immunisation schedule. (2C) 


We suggest the following strategies: 
 
1. If the anti HBs  titre is between 10mIU/ml and 100mIU/ml we recommend administering a booster dose of the vaccine (1C). This may result in a suitable boost of antibody levels, in which case the patient is a responder, but it may not in which case, optimal management will be to administer annual booster doses. 
2. If the anti HBs titre is <10mIU/ml we recommend repeating the entire vaccination course with the high concentration of the vaccine (or the appropriate dose for children age <16 years); or an alternative vaccine (1C).  Follow up with an anti-HBs titre test 4-8 weeks following the last injection.
3. If after two full vaccination courses the anti HBs titre remains <10mIU/ml we recommend that the patient is classed as a non-responder to the vaccine, and therefore not immune to HBV.  If the titre is 10-100 mIU/ml, the long-term plan would be to administer annual boosters.
4. A non-responder patient, who is therefore not immune to HBV, should be counselled about how to minimize risk of HBV exposure and the recommended actions needed to take in the advent of a potential Hepatitis B exposure (this is likely to include urgent receipt of Hepatitis B immunoglobulin). (1B) 

[bookmark: _Toc227883624]Guideline 5.7 – BBV Infection: Management of patients prior to overseas travel or high risk exposure
Recommendations are covered in section 8


[bookmark: _Toc227883625]Immunisation of staff against Hepatitis B Virus (Guidelines 6-1 – 6.2) 
 
[bookmark: _Toc227883626]Guideline 6.1 – BBV Infection: Immunisation of staff against Hepatitis B Virus 
 
We recommend that staff members who have clinical contact with patients should be immunised against HBV and demonstrate that they are not infected with HBV. (1A). Staff members who have current infection with HBV require occupational health clearance and ongoing monitoring in order to perform clinical duties in line with guidance from the UK Advisory Panel for Healthcare Workers Living with Bloodborne Viruses (UKAP): healthcare clearance and management (see reference 1, section 6). 
 
[bookmark: _Toc227883627]Guideline 6.2 – BBV Infection: Staff who lack immunity to Hepatitis B Virus
 
We suggest that staff that are not immune to HBV and are not infected with HBV should not dialyse patients who are infected with HBV. (2B) 
Non-responders and sub-optimal responders to hepatitis B vaccine who are HBsAg negative need not be restricted from employment in renal units, but non-responders (i.e. those with anti-HBs levels of less than 10 mIU/ml) should be tested annually for HBsAg.
Detailed guidance is provided by the UK Health Security Agency Integrated Guidance on Health Clearance of Healthcare Workers and the Management of Healthcare Workers Living with Bloodborne Viruses (Hepatitis B, Hepatitis C and HIV).



[bookmark: _Toc227883628] Management of a new case of BBV Infection in the Haemodialysis Unit (Guidelines 7.1 – 7.4)

[bookmark: _Toc227883629]Guideline 7.1 - Management of a new case of hepatitis B virus infection within the haemodialysis unit

Guideline 7.1.1 – BBV Infection: Management of a new case of Hepatitis B virus infection within the Haemodialysis Unit and referral for specialist evaluation
We recommend that when a new case of HBsAg positive HBV infection is identified, the affected patient should be referred to a HBV specialist for further evaluation, and consideration of antiviral treatment (1A).

We recommend that when a new case of HBsAg positive HBV infection is identified, the affected patient should be screened for Hepatitis D co-infection with a validated assay for anti-HDV antibodies (1C). In all positive individuals for anti-HDV, HDV RNA should be tested(1C).

We recommend that when a new case of occult HBV infection (OBI) is identified, defined as HBsAg negative but with detectable HBV DNA, the patient should also be referred to a HBV specialist for further evaluation(1C).

We suggest that HBV genome sequencing should be attempted whenever a previously unidentified case of HBsAg-positive HBV infection, or OBI case with HBV DNA viral load  100 IU/ml is identified. If further HBV cases are identified, sequencing results may inform the outbreak investigation by supporting or refuting linkage between cases(2D).

We recommend for patients who naturally clear HBV who become HBsAg negative and hepatitis B DNA negative on NAT testing that they are maintained in segregated dialysis until it is clear they have not become chronic carriers(1C).

We recommend that for patients who have cleared hepatitis B after treatment and become sAg negative and negative for hepatitis B DNA on NAT testing, given the risk of viral reactivation, enhanced precautions should be maintained for 6 months after testing becomes negative (1C). 



Guideline 7.1.2 – BBV Infection: Management of a new case of Hepatitis B virus infection within the Haemodialysis Unit – Surveillance of prevalent Haemodialysis population
We recommend that, whenever a previously unidentified case of HBsAg-positive HBV infection is identified, units should carry out enhanced HBV surveillance (as described in Table 4, Section 7) for all patients who are not adequately immune to HBV (ie. those whose anti HBs titre <100mIU/mL within the previous six months) who have had a dialysis session in that unit since the index patient’s last negative test. (1B). Surveillance is with HBsAg testing, although HBV DNA is an alternative.

We suggest that in a newly identified HBsAg positive case that patient has returned from dialysis away from base for 3 months or more and remained in continuous dialysis segregation on return,  surveillance of the prevalent haemodialysis population in the base unit will not be required. If the period of dialysis away from base is less than 3 months, the HBV infection might have been acquired in the base unit prior to holiday and surveillance of the haemodialysis base unit should be performed (2D).


We recommend that, whenever a previously unidentified case of OBI with a HBV DNA viral load  100 IU/ml is identified, enhanced HBV surveillance should be undertaken on all patients who are not adequately immune to HBV (anti HBs titre >100mIU/mL within the previous six months) who have had a dialysis session in that unit since the index patient’s last negative test. (1B).

We suggest that where HBV genome sequencing identifies the presence of mutations associated with low or absent HBsAg levels in a previously unidentified OBI case with a HBV DNA viral load  100 IU/ml,  surveillance of exposed contacts should include HBV DNA(2D). 

We suggest enhanced HBV surveillance may not be required for contacts of an OBI case with HBV DNA <100 IU/ml. We recognise there is a lack of robust evidence on which to base recommendations in this scenario. (2D)

Guideline 7.1.3 – BBV Infection: Management of a new case of Hepatitis B virus infection within the Haemodialysis Unit – Immunisation of prevalent Haemodialysis population
We recommend that, whenever a previously unidentified case of HBV infection is found, those patients who have anti-HBs titre 10-100mIU/ml in the preceding 6 months and who have had a dialysis session in that unit since the index patient’s last negative test, should also be given a booster dose of Hep B vaccine(1D).

We recommend that Hepatitis B immunoglobulin (HBIG) should be considered for unvaccinated individuals or previous non-responders to Hepatitis B vaccine (anti-HBs <10mIU/ml at 1-2 months after completion of a vaccination course) who may have been exposed in the previous 7 days. (1B). HBIG may exceptionally be considered for HBV vaccine non-responders 8-14 days after exposure.  All use of HBIG should be discussed with a virologist / microbiologist to decide on a case-by-case basis.

[bookmark: _Toc227883630]Guideline 7.2 – BBV Infection: Management of a new case of Hepatitis C virus or HIV infection within the Haemodialysis unit

We recommend that, when a previously unidentified case of HCV (RNA positive) or HIV is found, enhanced surveillance (as described in Table 4) should be carried out in all patients who have had a dialysis session in that unit since the index patient’s last negative test. (1C)

We suggest that in a newly identified HCV (RNA positive) or HIV positive case after return from travel,  if that that patient has returned from dialysis away from base for 3 months or more and remained in continuous dialysis segregation on return prior to positive testing surveillance of the prevalent haemodialysis population in the base unit will not be required. If the period of dialysis away from base is less than 3 months, the HCV/HIV infection might have been acquired in the base unit prior to holiday and surveillance of the haemodialysis base unit should be considered (2D).

We recommend that all individuals with HIV or viraemic HCV should be referred to a specialist for further evaluation and consideration of antiviral therapy(1A).

[bookmark: _Toc227883631]Guideline 7.3 – BBV Infection: Management of any new BBV infection within the Haemodialysis Unit
We recommend that, when a haemodialysis patient develops a new BBV infection, expert virological advice should be obtained to co-ordinate enhanced surveillance of at-risk dialysis patients and carers and to arrange treatment of affected individuals. (1C) An ‘Incident Control Group’ should be formed, which should include the Director of Infection Prevention and Control (IPC) or deputy, and virologists in addition to staff from the haemodialysis service. This group will coordinate the response. Local IPC policies should be followed with a clearly documented enhanced screening process for contacts, with identified staff responsibilities, and regular review should be established. Senior trust management, the occupational health department, the UKHSA local health protection team and the Integrated Care Board (ICB) should also be informed. 
We recommend that when a haemodialysis patient develops a new BBV infection, patients potentially exposed should be defined as those dialysing in the same physical area or on the same machine before decontamination of the machine (1D). Patients dialysing in the same physical area should be interpreted as those who have used the same dialysis entrance, dialysis area and exit. If staff dialysing the index patient cross-cover other areas, these areas should be considered part of the potentially exposed area. The potentially exposed area should also include the area where equipment used by the index patient may have been used by other patients on the same day. Local sites will need to perform a risk assessment to define potentially exposed patients.  It may be more straightforward to consider the entire dialysis unit potentially exposed. 

We recommend that the Incident Control Group estimates the date of acquisition of the index case’s BBV infection to inform risk assessments. If appropriate, this may involve retrospective testing of stored blood samples to identify the earliest positive sample for viral DNA or RNA(1D).
We recommend that if a dialysis patient has been exposed to hepatitis B, the Incident Control Group follows actions aligned to those in the Section 7 Appendix (Checklist for the Incident Control Group where dialysis patients may have been exposed to hepatitis B virus (HBV)) (1D).
We recommend that all new cases of BBV infection identified on the dialysis unit should be referred to a BBV specialist (1D). The specialist will determine the most likely route of acquisition, exclude other BBV coinfections, and assess the need for treatment, given the potential benefits for the individual’s own health and to reduce transmission risk. All patients should be counselled regarding the implications of having a blood borne virus and the risk of infectivity. 

[bookmark: _Toc227883632]Guideline 7.4 - BBV Infection: Review of practice within Haemodialysis units following any BBV infection.
We recommend that, when there is a new case of a BBV infection within a haemodialysis unit, there should be a review of adherence to standard IPC procedures in the National IPC Manual (NIPCM) related to the management of BBV. There should be a review of cleaning and disinfection procedures. The episode may also be used as an opportunity for occupational health to review dialysis staff HBV vaccination records.

[bookmark: _Toc227883633]8. Dialysis away from base (Guidelines 8.1 – 8.2) 
[bookmark: _Toc227883634]Guideline 8.1 Recommendations for hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus (HIV) testing and immunisation before travel
We recommend that patients have a screen for hepatitis B surface antigen (HBsAg), HCV antibody, and HIV antigen/antibody combination assay within eight weeks before travel, as renal units typically require this before they will accept patients for holiday dialysis (1B). 

We recommend confirming the patient’s previous hepatitis B immunisation records and offering immunisation as per Section 5 before travel (1C).
 We recommend that responders to the HBV vaccine should have their hepatitis B surface antibody (anti-HBs) titre checked before travel overseas or high-risk exposure, with a booster dose administered if the anti-HBs titre is <100 miU/ml (1B). Patients with suboptimal response to their initial immunisation course (anti-HBs 10-100 miU/ml) whose pre-travel anti-HBs titre is <100 miU/ml should be given a booster dose of vaccine. Non-responders to the HBV vaccine or those otherwise not immune to hepatitis B should be advised of the risk of overseas travel and dialysis away from base.

[bookmark: _Toc227883635]Guideline 8.2 Management of patients returning from dialysis away from base
BBV precautions in haemodialysis units in the UK are standardised. 
We recommend for patients returning from DAFB within the UK (1C):
· Screening for HBV and HCV should continue as per Section 3 
· HIV Ag/Ab should be conducted if indicated by risk assessment.
· Patient and machine segregation are not required from a BBV perspective but may be considered based on risk assessment for possible exposure to BBV.
· There may be non-BBV reasons to segregate patients such as risk of exposure to Carbapenemase-producing Enterobacteriaceae and units should adhere to relevant national and local policies.

We recommend the following strategies for patients returning from DAFB outside the UK (1C):

1. Hepatitis B screening
· Patients with an anti-HBs titre of >100 mIU/ml before travel or patients who are vaccine responders and who had received a booster vaccine dose before departure should have Hepatitis B surface antigens (HBsAg) measured on return, at six weeks and twelve weeks from return.
· Patients with an Anti-HBs titre of <10mIU/ml before travel should have HBsAg measured on return and every two weeks for twelve weeks.
· Patients with an anti-HBs titre of between 10-100 mIU/ml before travel should have a risk assessment to determine the risk of hepatitis B exposure to determine the frequency of hepatitis B screening.
2. Hepatitis C screening
· Hepatitis C RNA NAT on return, at two, six and twelve weeks from return.
· Hepatitis C antibody at twelve weeks from return.
3. HIV screening
· HIV Ag/Ab assay according to risk assessment on return, at six and twelve weeks from return.
4. If the patient develops unexplained abnormal serum aminotransferase concentrations on their routine monthly blood tests, HBsAg and HCV RNA NAT should be retested sooner (KDIGO Hepatitis C guideline 1.2.2) (1B).
5. Patients who have dialysed outside the UK should be initially dialysed in a segregated area on return to their base unit. Need for ongoing segregation should consider the following:

· Patients with an anti-HBs titre of >100 mIU/ml before travel or patients who are vaccine responders and have received a booster vaccine dose before departure:
If their initial screening tests (HBsAg and HCV RNA NAT) completed on return are negative and there are no other confounding infection control reasons for segregation, they can be stepped down from segregation and dialysed in the main unit. Dialysis equipment can be used for other dialysis users after a thorough surface cleaning.
· Patients with an anti-HBs titre of between 10-100 mIU/ml before travel:
If their initial screening test (HBsAg and HCV RNA) completed on return are negative, the decision to dialyse in a segregated area after DAFB should be guided by a risk assessment on the planned DAFB unit (accepting that the risk assessment is subjective) based on the prevalence of BBV in the country visited*, the patient’s view of the infection control practices in the DAFB unit,  additional BBV risk factors relevant to  the individual patient (see section 3), the patient’s history of previous response to vaccine and whether or not they had a booster dose pre-travel.

· Patients with an anti-HBs titre of <10mIU/ml before travel:
These patients are at higher risk of hepatitis B infection if there is exposure. They should be dialysed in a segregated area and have enhanced virus screening precautions for twelve weeks.

6. We recommend when a haemodialysis patient develops a new BBV infection; expert virological advice should be obtained to coordinate enhanced surveillance of at-risk dialysis patients and carers and to arrange treatment of affected individuals (Refer to section 7: Management of a new case of BBV infection in the haemodialysis unit). (1C). Patients identified as newly infected with hepatitis B will require segregation (see Guideline 4.3). In patients newly identified with hepatitis C or HIV consideration of segregation for a period of time if viral load is high should be discussed with a  virologist (see Guideline 4.3).

*Information on the prevalence of chronic hepatitis B infection can be found on the World Health Organisation’s global hepatitis programme webpage, the European Centre for Disease Prevention and Control Hepatitis B prevalence database, and the US Centre for Disease Control and Prevention Yellow Book page on Hepatitis B. 




[bookmark: _Toc227883636]Summary of Audit Measures
We recommend that the audits selected should prioritise specific areas of concern or challenge within Haemodialysis units. 

Audit Measure 1: Adherence to the infection control procedures detailed by staff working in dialysis units. 
Audit Measure 2: What proportion of prevalent dialysis patients are known to be immune to HBV (anti HBs >100 mIU/mL within the last year). Of the remainder, what proportion has a HBsAg test result from within the last 3 calendar months? 
 
Audit Measure 3: The proportion of patients starting regular hospital haemodialysis who have anti HBs antibody titre >100 mIU/mL 
Audit Measure 4: The proportion of patients known to be infected with HBV, are dialysed in a segregated area (using the DoH definition of ‘segregated’)
Audit Measure 5: The proportion of patients who have completed a HBV immunisation schedule at the start of RRT.  We recommend that a local record is held to enable this measure to be audited. 
Audit Measure 6: The proportion of patients with chronic HBV infection who have been tested for HDV infection
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[bookmark: _Toc227883637]Rationale for Clinical Practice Guidelines

[bookmark: _Toc227883638]1. Prevention of BBV infection in the renal unit (Guidelines 1.1 – 1.2) 
[bookmark: _Toc227883639]Guideline 1.1- BBV Prevention: Infection control procedures 
The single most important method of prevention of transmission of blood borne viruses is the rigorous application of standard infection control precautions. We recommend that infection control procedures must 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). 
Rationale 
The dialysis process facilitates transmission of BBV due to the considerable potential for exposure to blood. BBV can survive and remain potentially infective on surfaces of clinical equipment through splashes of blood that may not be visible to the naked eye (1, 2). HCV ribonucleic acid (RNA) has been detected on the hands of nurses dialysing infected patients(3). Whilst HBV deoxyribonucleic acid (DNA) and HCV RNA have been detected in the dialysate of patients known to have these infections, there is no evidence that the internal fluid pathways offer a viable route for transmission of BBV(4-6). 
Units must adopt the highest standards of infection control as laid out in DoH(7) and NHSE(8)  regulations and in the KDIGO guidelines for hepatitis C(9). 
Standard infection control precautions (SICPs) include 10 elements 
1. Patient placement / assessment of infection risk
2. Hand hygiene
3. Respiratory and cough hygiene
4. Personal protective equipment
5. Safe management of the care environment
6. Safe management of care equipment
7. Safe management of healthcare linen
8. Safe management of blood and bodily fluids
9. Safe disposal of waste (including sharps)
10. Occupational safety / managing prevention of exposure (including sharps)
In the renal environment these elements include
· Thorough hand washing before and after each contact with the patient or their immediate surroundings, after contact with blood, body fluids or potentially blood-contaminated surfaces/ supplies and before clean or aseptic procedures
· Wearing of disposable gloves whenever caring for a patient or touching dialysis equipment; changing gloves and cleaning hands between patients every time. 
· NB Gloves are NOT required to conduct near patient administrative tasks, e.g., when using the telephone, using a computer or tablet, writing in the patient chart; giving oral medications; distributing or collecting patient dietary trays.
· Wearing of disposable plastic aprons/impermeable gowns when splashing with blood or body fluids may occur. 
· Eye or face protection (including full-face visors) must be worn if blood and/or body fluid contamination to the eyes or face is anticipated or likely.
· Surgical face masks are required as a means of source control, e.g. to protect the wearer when there is a risk of splashing or spraying of blood, body fluids, secretions, or excretions onto the respiratory mucosa if full face visors are not available.
· Staff covering any cuts or abrasions with waterproof plasters. 
· Avoiding unnecessary use of sharps.
· If use of medical sharps cannot be avoided, source and use a 'Safer Sharp' device. 
· If a Safer Sharp device is not available then safe procedures for working with and disposal of sharps must be in place e.g. sticky mats, sharps bins, safety procedures and training.
· Immediate and safe disposal of sharps into appropriate puncture-proof sharps bins ensuring the bins are disposed of once the fill line is reached.
· Needles must not be re-sheathed/recapped or disassembled after use.
· Safe disposal of unused medications/ supplies (syringes/ swabs) taken to a dialysis station. 
· Thorough inspection of dialysis machine including transducer protectors for contamination with blood 
· Thorough cleaning and disinfection of surfaces at the dialysis station 
· Adequate separation of clean supplies from contaminated materials and equipment 
Implementing these precautions will require a plentiful supply of protective equipment, adequate hand washing facilities and adequate nursing and cleaning staff. 
Particular attention must be paid to the layout of the dialysis unit; lighting, flow of ‘traffic,’ heat and noise. Inadequacies in these areas can increase the risks of accidental exposure to blood. There must be adequate space between beds for staff to perform their clinical duties in a safe manner. Adequate resources must be in place to ensure staff do not rush clinical care, to minimise the opportunity for accidental transmission of blood from one patient to another. Recording machine numbers and position of machines for each dialysis session should be considered, if possible, as this facilitates screening the at risk population in the event of a new seroconversion. We also recommend units adopting strategies to minimise the movement of patients between dialysis machines - so that in the event of seroconversion the numbers exposed will be reduced. Studies in Italian(10) and Saudi Arabian(11) haemodialysis centres revealed a significant association between the incidence and prevalence of HCV and the level of staffing, suggesting that inadequate staffing plays a role in transmission. 
Renal units should establish protocols for cleaning and disinfecting exposed surfaces and equipment in the dialysis unit with neutral detergent and hot water and thorough drying between patient treatments. For each chemical cleaning and disinfectant agent, units should follow the manufacturer’s instructions regarding appropriate dilution and contact time. Time between shifts should be sufficient to enable effective machine and surface decontamination. Any blood spillage should be immediately cleaned with a cloth soaked with an anti-microbial disinfectant or bleach. Shared equipment should be cleaned according to manufacturers’ instructions including non-clinical equipment such as television remote control devices.
Implementation of these simple measures described above has been shown to be effective in preventing transmission when a patient has contracted BBV outside the renal unit and dialysed in the unit until the infection was detected by surveillance(12). 
Infection control policies and practices should be audited monthly by infection prevention link nurses and the infection prevention and control team in accordance with Standard infection control precautions (SICPs)(9).
 
[bookmark: _Toc227883640]Guideline 1.2 – BBV Prevention: Use of parenteral medicines 	 
We recommend that medicine vials must be discarded after single use and multi-use vials should be avoided. If medicine vials must be used for more than one patient, we recommend these are divided into multiple doses and distributed from a central area (1B). Intravenous medication vials labelled for single use must  not be punctured more than once, as the sterility of the product cannot be guaranteed once a needle has entered a vial labelled for single use(12). 
Rationale 
The use of multi-dose vials of medicines such as heparin, saline and lignocaine has been associated with avoidable outbreaks of HBV and HCV in dialysis units by facilitating needle contamination of the vial with an infected patient’s blood that is then transmitted to another patient via another needle(13-16). Therefore, the use of multi-dose vials is not recommended and instead use of sterile, single-use, disposable needles is recommended where possible(16). If multi-vial compounds are used, medicines must be prepared and distributed from a central clean area removed from the patient treatment area(17, 18). Infection control practice must be followed during preparation and administration of injected medications. We recommend a documented risk assessment and standard operating procedure is produced if multi use vials are used. 
Audit Measure 1: Adherence to the infection control procedures detailed above by staff working in dialysis units. 
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[bookmark: _Toc227883642]2. Dialysis Equipment and BBV infection (Guidelines 2.1 – 2.5) 
 
[bookmark: _Toc227883643]Guideline 2.1 – BBV Infection: Machine segregation for patients infected with HBV 
We recommend that separate or cohorted machines must be used for patients known to be infected with HBV (or at very high risk of new HBV infection ie known to be exposed to body fluids of somebody known to be HBsAg or HBV DNA positive). A machine that has been used for patients infected with HBV can be used again for non-infected patients after de-isolation. De-isolation includes an internal disinfection and external decontamination recognised to be effective against HBV, as recommended by machine manufacturers. Healthcare workers dialysing patients with known HBV infection should not dialyse patients without HBV infection at the same time (1A). 
Patients that are Hepatitis B surface antigen positive may use the same machines as other people that are Hepatitis B surface antigen positive, with the exception that machines are not shared between patients mono-infected with HBV and those co-infected with the Hepatitis Delta Virus (HDV) without having undergone deisolation (2D). 
The procedure used to identify segregated machines is not specified in the guidelines, but care should be taken to ensure the process is robust and that patients infected with a BBV are not inadvertently identified to other patients. The defined process to identify segregated machines should cover the isolation process and de-isolation process (1C).
Rationale 
HBV is highly infectious. A paper published in 2001 calculated that a non-immune patient with untreated percutaneous exposure to an infected source carries a risk of seroconversion of 5-30% for HBV; by contrast, the risks of HCV and HIV are 1.8% and 0.3%, respectively(1). HBV is stable in the environment and has been shown to remain viable for at least 7 days on environmental surfaces (including clamps, scissors, dialysis machine control buttons and door handles) at room temperature in the absence of visible blood(2). Another study demonstrated that the half-life of HBV is >22 days at 37°C(3). There is evidence that the segregation of HBV-infected dialysis patients reduces HBV transmission among dialysis patients(4, 5). In a retrospective study done in Central Australia, all patients with chronic hepatitis B infection were dialysed using dedicated dialysis machines, and there were no cases of hepatitis B infection directly attributable to haemodialysis(6).
For these reasons, patients with chronic HBV infection as defined in Section 4.3 should be dialysed using dedicated dialysis equipment and staff, in a segregated area or rooms(7), with no sharing of instruments, medications and supplies between infected and non-infected patients. A segregated area refers to an area with physical barriers such as walls or screens ensuring there is no possibility of traffic between infected and clean areas. Healthcare workers dialysing patients with known HBV infection should not dialyse patients without HBV infection at the same time. Where not possible, movement between patients should be minimised and local infection, prevention and control (IPC) procedures should clarified with the IPC team and adhered to. Environmental surfaces, including dialysis chair/ bed, external surface of HD machine, clamps, BP devices, etc., must be thoroughly decontaminated using a process recognised to be effective against HBV after each use.
Transmission of viruses through internal pathways of modern single-pass dialysis machines has not been demonstrated (KDIGO Hepatitis C Guidelines 3.1). Transmission would require the virion to cross the intact dialyser membrane, migrate from the drain tubing to the fresh dialysate circuit and pass through the dialyzer membrane of a second patient, although the virus cannot cross the intact membrane. Even in the event of a blood leak, transmission would require a virus to reach fresh dialysate used for a subsequent patient and enter the blood compartment of that patient through back-filtration across the dialyser membrane. It is difficult to see how that could happen given that fluid flows would always carry a viral particle away from a patient, unless the machine is in its disinfect cycle, but the disinfect cycles are specifically designed to destroy viral particles. Control of surface contamination of all equipment, not only the machine is key to infection prevention. 
The practice of machine segregation and isolation precautions for HBV-infected patients has been debated due to concerns of the stigmatisation of patients with chronic HBV and the feasibility of isolation in resource-limited settings(8, 9). The British Columbia Renal Provincial Health Services Authority guidelines state that the segregation of HBV-infected patients in a private room or cohorting together in a separate area is not necessary if the screening, surveillance and precautions outlined in the guideline are followed(10). A survey conducted in Australia found that only 50% of the participating health districts mandate machine designation, and just 32% routinely isolate patients with chronic HBV infection(8). The use of standard precautions, including strict hand hygiene, thorough environmental and machine disinfection, proactive HBV vaccination strategies, avoiding multi-dose medication vials and the design of the fluid pathways of single-pass haemodialysis machines to ensure that any contamination would not flow back through the system should eliminate any HBV transmission between patients(8, 9). However, a lapse of standard precautions could still result in HBV contamination on equipment surfaces(7). Therefore, patient isolation, which separates the patient, equipment and staff reduces the chance of human error, such as accidentally contaminating shared surfaces (e.g. reaching across to silence alarms without changing gloves)(9). 
A machine that has been used for patients infected with HBV can be used again for non-infected patients after it has been checked by the medical technologists or competency-based trained clinical staff  supporting the dialysis service and an appropriate decontamination process has been applied(5). There is no reason to exceed manufacturer’s recommendations for decontamination. 
Hepatitis Delta Virus (HDV) infects only individuals already carrying Hepatitis B Virus (HBV). Co-infection with both viruses can lead to severe acute hepatitis and chronic viral hepatitis, accelerating the progression to cirrhosis, hepatocellular carcinoma, and liver-related death. HDV is primarily transmitted through direct blood exposure or contaminated blood products(11). The estimated HBV-HDV co-infection rates in the UK are 5% in England, 6% in Scotland, and 5% in Wales(12). The risk of HBV and HDV co-infection appears higher in certain groups, including haemodialysis patients, men who have sex with men, people who inject drugs, commercial sex workers, and those co-infected with HCV or HIV(13). A U.S. case report documented HDV transmission in a dialysis unit, where an asymptomatic HBV carrier developed acute delta hepatitis after sharing a machine with an HBsAg-positive, HDV-positive patient who had a major bleeding episode, contaminating the environment three months prior(14). To mitigate risk, anti-HDV positive patients should be segregated and have separate machines, chairs and other equipment from other HBV-infected patients.
The specific procedure used to identify segregated machines used for patients with BBV is not specified but may include an electronic database to identify machines and the use of colour-coded labels on the machine. Policies and procedures covering the process of identifying segregated machines should cover the isolation and de-isolation process of machines and record keeping for audit/tracing purposes.
[bookmark: _Toc227883644]Guideline 2.2 – BBV Infection: Precautions for patients with HCV/HIV 
We recommend that dedicated machines are not required for patients infected with HCV and HIV, provided cleaning and disinfection procedures are strictly adhered to between patients(15) (KDIGO Hepatitis C guidelines) (1D). 
Rationale 
There is no evidence to support the use of dedicated dialysis machines for patients infected with HCV(15). In isolated cases of HCV transmission, the role of the dialysis circuit could not be excluded, but the environmental surfaces are more likely to have contributed to transmission(16). A Cochrane review concluded that the use of dedicated compared with non-dedicated dialysis machines for HCV-infected individuals did not reduce the incidence of HCV infection(17). We, therefore, do not recommend the use of dedicated dialysis machines for individuals infected with HCV.
 
Given the low likelihood of patient-to-patient and/or patient-to-staff transmission of HIV, dedicated machines for HIV-positive patients undergoing haemodialysis is not recommended(5, 18). . Strict adherence to universal infection control procedures can avoid the risk of HIV transmission in haemodialysis patients, although the evidence is limited(19, 20).  
[bookmark: _Toc227883645]Guideline 2.3 – BBV Infection: Utilisation of external transducer protectors 
We suggest that external transducer protectors where present 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 the manufacturers’ instructions (Refer to Guideline 2.5). (2C)

Rationale 
Transducers serve an important role in monitoring the pressures within the arterial and venous circuits. Transducer filter protectors act as a barrier between the blood in the tubing and the internal transducer in the machine. Haemodialysis machines usually have both external (typically supplied with the blood tubing set) and internal protectors, with the internal protector serving as a backup in case the external transducer protector fails.  
Moisture can damage the pressure transducer. Therefore leaking of these filters (‘breaches’) can occur especially if wetting with saline or blood has compromised the integrity of the filter. Failure to use an external protector or to replace the protector when it becomes contaminated (i.e., wetted with saline or blood) can result in contamination of the internal transducer protector. There are reports of leaks associated with these protective systems(21-23), as well as reports of nosocomial transmission of BBV. Whilst it seems profoundly unlikely, the transducers have been considered as a potential avenue for transmission(24, 25).
Wet external transducer protectors must be changed immediately, and the machine side of the protector should be inspected for contamination or wetting. If a fluid breakthrough is found on the removed transducer protector, the machine’s internal transducer protector must be inspected by a qualified technician, for safety, quality and infection control purposes. In the unlikely event that the internal filter ruptures, the machine must be taken out of service and the transducer unit replaced or treated according to manufacturer’s recommendations. 

There is no evidence supporting the use of second external transducer protector and it may affect pressure readings, leading to inaccurate monitoring. Unless specified by the machine manufacturers, this should be avoided. 
 
[bookmark: _Toc227883646]Guideline 2.4 – BBV Infection: Disinfection process for dialysis equipment 
We recommend that environmental surfaces, including the dialysis machine, dialysis chair or bed, table and equipment such as blood pressure monitor, be disinfected between patients according to a local protocol that incorporates the manufacturer’s instructions, as contamination of environmental surfaces is the leading cause of BBV transmission. (1C) 
We suggest that it may be appropriate for haemodialysis units to modify policies on internal disinfection of the dialysis machine according to local risk assessment. (2C)

Rationale 
Contamination of environmental surfaces such as the machine’s external surfaces (e.g., control panel) or shared equipment (e.g. blood pressure cuff, trays, etc) are leading causes of HBV transmission(5, 9, 26).  Similarly, lapses in infection control practices, such as inadequate cleaning or disinfection of shared environmental surfaces and failure to change gloves and perform hand hygiene between tasks or patients, increase the risk of HCV transmission(15, 27). Cleaning of dialysis machines and equipment between patients is a key component of the efforts to minimise the risk of BBV transmission in the renal unit. Dialysis units should establish protocols for cleaning and disinfecting surfaces and equipment in the dialysis unit, including, where appropriate, careful external surface cleaning before any disinfection process. The manufacturer’s instructions regarding appropriate dilution and contact time should be followed for each chemical cleaning and disinfectant agent.
The internal fluid pathways should be cleaned according to the manufacturer’s instructions or local protocols following a thorough risk assessment. Some dialysis units practice single daily heat disinfection, with rinse cycles between patients. Optimising machine disinfection cycles offers significant sustainability benefits, as the citric acid heat disinfection process contributes to significant carbon emissions through energy, water and disinfection consumption(28). The KDIGO 2022 Clinical Practice Guidelines for the Prevention, Diagnosis, Evaluation and Treatment of Hepatitis C in Chronic Kidney Disease guidelines state that it is not necessary for the internal fluid pathways of a single-pass dialysis machine to be disinfected between patients unless a blood leak has occurred, in which case both the internal fluid pathways and the dialysate-to-dialyser (Hansen) connectors should be disinfected before the next patient.(15) [16].  In British Columbia and Canada, decalcification and disinfection of the internal fluid pathways for conventional HD are done at the end of the day, except for Hepatitis B-infected patients, where disinfection is done after each session(29).  A similar practice of once daily decalcification and disinfection is stated in the Malaysia Haemodialysis Standard Operation Procedure handbook(30).  For units practising single daily heat disinfection, we recommend establishing a process to identify, update and document the frequency of machine disinfection required for patients. Machines used for patients with hepatitis B infection should still undergo disinfection after every session to minimise the risk of cross-contamination(29). 
HBV DNA and HCV RNA have been detected in the dialysate effluent of patients known to have these infections(31, 32), although it is doubtful if a contaminated dialysis fluid circuit has ever been the direct source of nosocomial infection.
The KDIGO Hepatitis C guidelines(15) are included in Table 1, to summarise hygienic precautions for dialysis machines to minimise the risk of BBV transmission.


  Table 1: KDIGO Hepatitis C guideline summary of hygienic precautions for dialysis machines.
Reproduced from reference(15).
 Hygienic precautions for dialysis machines 
Definitions 
The ‘transducer protector’ is a filter (normally a hydrophobic 0.2-mm filter) that is fitted between the pressure monitoring line of the extracorporeal circuit and the pressure monitoring port of the dialysis machine. The filter allows air to pass freely to the pressure transducer that gives the reading displayed by the machine, but it resists the passage of fluid. This protects the patient from microbiologic contamination (as the pressure monitoring system is not disinfected) and the machine from ingress of blood or dialysate. An external transducer protector is normally fitted to each pressure monitoring line in the blood circuit. A back-up filter is located inside the machine. Changing the internal filter is a technical job.  
A ‘single-pass machine’ is a machine that pumps the dialysate through the dialyser and then to waste. In general, such machines do not allow fluid to flow between the drain pathway and the fresh pathway except during disinfection. ‘Recirculating’ machines produce batches of fluid that can be passed through the dialyser several times. 
Transducer protectors 
External transducer protectors should be fitted to the pressure lines of the extracorporeal circuit.  
Before commencing dialysis, staff should ensure that the connection between the transducer protectors and the pressure-monitoring ports is tight as leaks can lead to wetting of the filter.  
Transducer protectors should be replaced if the filter becomes wet, as the pressure reading may be affected. Using a syringe to clear the flooded line may damage the filter and increase the possibility of blood passing into the dialysis machine so it is essential to fit a new transducer protector to the monitoring line if this procedure has to be used.  
If wetting of the filter occurs after the patient has been connected, the line should be inspected carefully to see if any blood has passed through the filter. If any fluid is visible on the machine side, the machine should be taken out of service at the end of the session so that the internal filter can be changed and the housing disinfected. 
External cleaning 
After each session, the exterior of the dialysis machine should be cleaned with a low-level disinfectant if not visibly contaminated.  
If a blood spillage has occurred, the exterior should be disinfected with a commercially available tuberculocidal germicide or a solution containing at least 500 p.p.m. hypochlorite (a 1:100 dilution of 5% household bleach) if this is not detrimental to the surface of dialysis machines. Advice on suitable disinfectants, and the concentration and contact time required, should be provided by the manufacturer.  
If blood or fluid is thought to have seeped into inaccessible parts of the dialysis machine (for example,   between modules, behind blood pump), the machine should be taken out of service until it can be dismantled and disinfected. 
Disinfection of the internal fluid pathways 
It is not necessary for the internal pathways of a single-pass dialysis machine to be disinfected between patients, unless a blood leak has occurred, in which case both the internal fluid pathways and the dialysate-to-dialyser (Hansen) connectors should be disinfected before the next patient.  
If machines are not subjected to an internal disinfection procedure, staff should ensure that sufficient time is available between patients for the external surfaces to be disinfected.  
Machines with recirculating dialysate should always be put through an appropriate disinfection procedure between patients. 

[bookmark: _Toc227883647]Guideline 2.5 Technical intervention required before machine reuse
[bookmark: OLE_LINK5]These are situations where technical intervention is essential before the machine is used again, irrespective of the BBV status of the patient (1D):
· Machine blood leak alarm
· Significant blood spillage onto the surface of the machine or on Hanson / dialyser connections (potential ingress of blood into the machine)
· Blood contact with the machine pressure transducer connections
· Evidence of dialysate leak emerging from the machine 
Rationale 
[bookmark: OLE_LINK6]Ensuring the safety and proper functioning of dialysis machines is critical, regardless of a patient's BBV status. A triggered blood leak alarm may indicate the presence of blood in the dialysate compartment, posing a risk of contamination(33). Substantial blood spillage on a machine’s surface, especially near openings or seams could potentially cause blood to seep into internal components. External transducer protectors prevent blood from entering the machine's pressure monitoring system. If blood is suspected to have breached the protector and entered the machine, the equipment must be taken out of service for internal inspection and decontamination by qualified personnel(15). Leaks of dialysate from the machine can indicate internal issues that may compromise treatment efficacy and pose a risk of contamination. all these situations, the machine should be removed from service and assessed by technical staff before it is returned for use.
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[bookmark: _Toc227883649]3. BBV surveillance in dialysis patients (Guidelines 3.1 – 3.6) 
[bookmark: _Toc227883650]Guideline 3.1 – BBV Infection: Virology status of patients starting Haemodialysis 
We recommend that all patients starting haemodialysis (including patients with acute kidney injury) or returning to haemodialysis after another modality of renal replacement therapy should be screened for evidence of infection with the 3 major blood-borne viruses, hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus (HIV) with the results available before having dialysis.  (1A).   
We recommend screening for HBV infection is by testing for the presence of hepatitis B surface antigen (HBsAg) (1A). We recommend patients found to be HBsAg positive should also be tested for evidence of hepatitis D virus (HDV) co-infection by testing for anti-HDV and, if positive, HDV RNA (1D).
Whilst we are not recommending routine pre-dialysis screening of patients for anti-HBc, if the anti-HBc status is known to be positive, we recommend assessment of the HBV DNA load prior to initiation of dialysis(1D).
We suggest occult HBV infection(OBI) be defined as the presence of HBV DNA in serum/plasma in the absence of detectable HBsAg (2D).
We recommend patients with no identified risk factors for acquiring HCV may be screened by serological methods. If found to be anti-HCV reactive, then patients should be tested for HCV RNA (e.g. by polymerase chain reaction (PCR) assay), referred to as nucleic acid testing (NAT).   Patients with ongoing risk factors should be screened by NAT (KDIGO Hepatitis C guideline 1.2.2) (1A).  
We recommend that HIV screening should be undertaken by a 4th generation antibody/antigen combo assay in all patients starting haemodialysis (1C). 
We found no evidence on which to base a recommendation regarding screening for Human T-Lymphotropic Virus (HTLV). 
The segregation of patients with unknown or known virology status is discussed in section 4.
Audit Measure 6: The proportion of patients with chronic HBV infection who have been tested for HDV infection

[bookmark: _Toc227883651]Guideline 3.2 – BBV Infection: Surveillance for HBV/HCV/HIV in prevalent Haemodialysis population 
We recommend that patients on regular hospital haemodialysis who are immune to hepatitis B infection (annual anti HBs antibody titre >100 mIU/ml; see section 5), need to be tested for HBsAg every 6 months. Vaccine non-responders (<10 mIU/ml), those with a sub-optimal response (10-100 mIU/ml) and non-immunised patients should be tested at least every 3 months (1C). 
We recognise that there are challenges in implementing a testing regimen where different timings can be employed depending on antibody titres. For this reason units may prefer to routinely test for HBsAg every 3 months. 
We recommend that patients on regular hospital haemodialysis, without any identified ongoing risk factors for HCV acquisition, should be tested for HCV antibody at least every 6 months (1C). A patient specific screening plan utilising NAT testing should be initiated for patients with on-going HCV acquisition risks. 
We recommend that surveillance testing for HIV is not necessary for patients on regular hospital haemodialysis unless the patient is at high risk(1C).

Audit Measure 2: What proportion of prevalent dialysis patients are known to be immune to HBV (anti HBs >100 mIU/mL within the last year). Of the remainder, what proportion has a HBsAg test result from within the last 3 calendar months? 
 
Audit Measure 3: The proportion of patients starting regular hospital haemodialysis who have anti HBs antibody titre >100 mIU/mL 
 
Rationale (for 3.1-3.2) 
BBV infections are asymptomatic in the majority of individuals and therefore a surveillance system is required to detect new BBV infection and implement measures to limit the opportunity for nosocomial spread(1, 2).  The frequency of surveillance testing should be determined in part by patient specific risk factors, and the local prevalence and incidence of infection. The UK is a low prevalence country for BBV infection in patients with established renal failure and so surveillance can be less frequent than in higher risk countries(3). Surveillance needs to be enhanced if the patient’s overall risk is high or if the individual patient experiences an event that increases the risk. Our previous guidelines have recommended patients on regular hospital haemodialysis who are immune to hepatitis B infection (annual anti HBs antibody titre >100 mIU/ml) only need to be tested for HBsAg once a year. However, antibody titres can fall over time, leading some patients to become unprotected. In a US study(4), 8% of chronic haemodialysis patients became unprotected due to a fall in antibody titres over a 12 month period. For this reason, we recommend testing this group of patients on a 6 monthly basis.  
For those who are not immune to HBV infection (non-immunised, or anti-HBs after immunisation <10 mIU/ml) and those with a suboptimal response (10-100 mIU/ml), we recommended HBsAg testing at least every 3 months for normal risk patients. Testing for HBsAg is sufficient for the diagnosis of HBV infection in the majority of dialysis patients. However occult HBV infection (OBI, the presence of HBV DNA detectable by real time PCR in the absence of detectable HBsAg) has been reported in 1.3 - 3.8% of chronic haemodialysis patients(3, 5), although the risk in UK is likely to be considerably lower. The vast majority (98%) of individuals with OBI will be positive for anti-hepatitis B core (anti-HBc), a marker of past infection with HBV. HBV DNA levels in these OBI patients are usually very low, <100 IU/ml, and the DNA may only be intermittently detectable.  One rare cause of OBI is the presence of virus which has accumulated mutations in its surface antigen, such that the immunoassays for detection of HBsAg yield a false negative result. HBV DNA levels in such patients may be high, as in any patient with overt HBV infection. Individuals with OBI may transmit HBV infection via blood donation(6), but an extensive literature search as part of this guideline development failed to identify any reports of acquisition of HBV infection from an occult infected source in a dialysis unit. In the absence of evidence of a real, as opposed to theoretical, risk of spread from an OBI patient in a dialysis unit, and the knowledge that such patients usually have very low levels of HBV DNA in their peripheral blood, we are not recommending the introduction of anti-HBc screening of patients entering a dialysis unit. 
In some patients, the anti-HBc status may have been tested for other reasons e.g. they are about to receive immunosuppressive therapy or chemotherapy and there are existing guidelines for this which should be adhered to(7). If a patient about to enter, or who is already on a dialysis unit is known to be anti-HBc positive, then we recommend assessment of the HBV DNA level. This will enable identification of the rare patient whose OBI has arisen because of HBsAg mutations, and who may therefore be highly infectious. The segregation of patients with OBI who have low HBV DNA levels is discussed in section 4. 
The European Association for the Study of the Liver guidelines recommend that all patients with chronic HBV infection should be assessed for HDV co-infection by testing for anti-HDV(8). Co-infection is associated with faster progression towards end-stage liver disease.
HBsAg testing should not be performed within 2 weeks of receipt of a Hepatitis B vaccine as the assay may detect the vaccine and cause concern that there is current infection(9). If testing and vaccination are undertaken at similar time points the serum sample should be drawn before the vaccine is administered. 
Our previous Renal Association guidelines recommended testing for HCV antibody every 3-6 months(10) and KDIGO guidelines recommend 6 monthly testing for HCV antibody using a 3rd generation assay(3). HCV antibody tests are unable to distinguish between resolved HCV infection and current HCV infection. In addition HCV antibodies may not be detectable for several months after HCV infection [11]. HCV RNA positivity is the true marker of current infection. Patients who are HCV antibody positive and HCV RNA-negative have resolved infection but remain at risk for re-infection if exposed(11). Therefore patients who are HCV antibody positive and HCV RNA negative (i.e. those with resolved or successfully treated infection), who have identifiable ongoing risk factors should undergo screening for HCV reinfection every two weeks using NAT.   Detection of HCV viraemia can also be done by HCV antigen tests. NAT is more sensitive, but antigen testing is also acceptable.
The probability of acquiring HIV infection in UK dialysis units is very low and therefore does not justify regular surveillance for otherwise low risk patients. However, unless there is a robust system of routinely questioning patients to assess for risks of new BBV infection, there is a potential to miss new cases of BBV. Therefore many adult units routinely screen for HIV with antibody-antigen combo assays on a 6-12 monthly basis. Similarly, in an attempt to reduce complexity with BBV surveillance, many adult units in the UK routinely screen for HBsAg and HCV on a 3 monthly basis in all patients and this approach is perfectly acceptable. 
We found no evidence on which to base a recommendation regarding routine screening for HTLV. However, in selected patients felt to be at clinically higher risk this may be performed.
Risk factors and modes of transmission for blood borne virus infection are widely published and are relevant to patients who may require enhanced testing for blood borne viruses (see Guideline 3.3). Risk factors for hepatitis B, hepatitis C and HIV should be considered when deciding if regular surveillance testing in specific individuals is required (Guideline 3.2 and 3.3) and we provide links to National Institute for Clinical Excellence webpages identifying risk factors for hepatitis B and C(12, 13), and HIV transmission(14) and NHS England factsheets for hepatitis B and C(15, 16). 

[bookmark: _Toc227883652]Guideline 3.3 – BBV Infection: Procedures for enhanced surveillance of high-risk patients 
We recommend enhanced screening for BBV in patients with known risk factors for BBV acquisition as they may acquire a BBV at any time. We recommend testing for HBsAg and NAT testing for HCV every 4 weeks, along with HIV Ag/Ab testing if indicated by risk assessment, for as long as the patient is at risk(1D).
We recommend that testing for HBsAg and HCV RNA should be performed in haemodialysis patients with unexplained abnormal serum aminotransferase concentrations (KDIGO Hepatitis C guideline 1.2.3) (1B).  
We recommend that if a new BBV infection is identified in a haemodialysis unit, testing for HIV or HCV RNA or for HBsAg (whichever applies) should be performed in all patients who may have been exposed (see section 7) (1B). 

Rationale 
It makes sense to adopt the improved assays to detect acute BBV infection in patients at increased risk for BBV infection. Detection of HCV RNA by PCR NAT techniques has the advantage of significantly shortening the window period from infection to positive result compared to serological methods. HCV RNA may be detectable within 1–2 weeks of infection, whereas antibodies may take several months to be detectable in immunosuppressed individuals(3). Furthermore, some patients with HCV infection do not develop detectable antibody. HCV core antigen testing may be available in certain laboratories and has a similar window period to RNA testing(17, 18). The recommendation made for 4 weekly testing in high risk individuals for HBsAg and NAT testing for HCV is pragmatic based on the likelihood that most patients will have monthly routine blood tests. In certain very high risk patients more frequent testing may be appropriate.
Newly infected patients with HBV and particularly HCV infection may have an increase in ALT levels prior to antibody conversion. Therefore baseline, followed by monthly monitoring of serum ALT in susceptible patients has been recommended to enable early detection of new HCV infection in patients receiving haemodialysis(17). Unexplained elevated ALT levels should prompt additional evaluation for HBV/HCV infection. Because few haemodialysis patients newly infected with HCV report symptoms or have symptoms documented in their dialysis medical records, ALT levels are also often used retrospectively to define the likely exposure period for patients who acquired infection, thus narrowing the focus of a HCV case investigation to the most likely exposure and source.  
Acquisition of a new BBV infection should prompt immediate evaluation of all other patients in the same facility to identify additional cases(3) – see section 7 for recommendations on further investigations and patient follow-up.
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[bookmark: _Toc227883654]4. Segregation of patients infected or at risk of infection with BBV (Guidelines 4.1 – 4.4) 
[bookmark: _Toc227883655]Guideline 4.1 – BBV Infection: Management of patients starting Haemodialysis with unknown virology status. 
We recommend that patients who require haemodialysis before the result of the HBsAg test is known 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 or the machine has been thoroughly decontaminated (see 2.1) (1A). 
We recommend that for BBV segregation a definition should be used aligned to that in the Rosenheim Report and used in the Department for Health Recommendations 2002. Segregation between infected and clean areas in a renal unit should be  ‘functionally complete with no possibility of cross-traffic between the two’ and there should be a physical barrier such as walls or screens between these infected and clean areas(1D). 
[bookmark: _Toc227883656]Guideline 4.2– BBV Infection: Management of patients who do not consent for BBV testing. 
We suggest that patients who do not consent to HBV surveillance as described above should have dialysis in a segregated area unless they are known to be HBV immune in the previous 6 months(2D). Patients who do not consent to HCV and/or HIV surveillance do not require a segregated area, provided appropriate infection prevention and control measures are in place.

[bookmark: _Toc227883657]Guideline 4.3 – BBV Infection: Isolation of patients known to be infected with Hepatitis B Virus (HBV) 
We recommend that the definition of hepatitis B infection in a dialysis unit should be the presence of hepatitis B surface antigen (1A)or in the case of occult hepatitis B infection a HBV viral load on NAT testing >100 IU/mL (1D).
We recommend that patients infected with HBV must be dialysed in an area that is segregated from the main dialysis unit (1A).
 
We recommend that where possible healthcare workers performing dialysis on patients infected with HBV infection should not dialyse patients without HBV infection at the same time. (1C). If this is not possible then they must wear PPE and ensure thorough decontamination before moving from one patient to the other. 

Audit Measure 4: The proportion of patients known to be infected with HBV, are dialysed in a segregated area (using the DoH definition of ‘segregated’) 
 
Rationale 
 
The Guideline Committee consider that the best definition for HBV infection is the presence of Hepatitis B Surface antigen. In the case of patients with Occult Hepatitis B infection (OBI) who are surface antigen negative but anti-HBc positive, the level of viral load conferring infectivity in a dialysis unit is unknown but the Committee felt a level of >100 IU/mL should be considered to meet the definition of infection for HBV and such patients should be considered infectious.
Much previous work has been completed with previous well considered guidelines to prevent blood borne virus transmission in dialysis units. Important works include the Report of the Advisory Group on Hepatitis and the Treatment of Chronic Renal Failure 1970-1972 (Rosenheim Report)(1) and the Department of Health 2002 Good Practice Guidelines for Renal Dialysis/Transplantation for  Prevention and Control of Blood-Borne Virus Infection(2).
The Ronsenheim Report and Department of Health report and defined segregation between infected and clean areas in a renal unit as being “functionally complete with no possibility of traffic between the two” and suggested there be a physical barrier such as walls or screens between these infected and clean areas. 
 There is ample evidence that HBV transmission has been observed between patients sharing the same machine as well as patients not sharing the machine but in the same area of the dialysis unit (3, 4). The risk of HBV transmission has been shown to be reduced if patients infected with HBV are dialysed in an area that is segregated from the “clean” area of the dialysis unit(5-7). Transmission has been reported in situations where health workers care for infected and non-infected patients on the same haemodialysis shift. This also applies for HBV infected patients undergoing invasive procedures (such as central venous catheter insertion) on the dialysis unit. Such procedures should take place in a segregated area. BBV can survive and remain infective on surfaces of clinical equipment, even where blood splashes are not visible to the naked eye. Any unused equipment (syringes, swabs, spare catheters) taken into the room where the procedure has occurred should be disposed of(3, 7).
 
[bookmark: _Toc227883658]Guideline 4.4 – BBV Infection: Management of patients infected with Hepatitis C Virus (HCV) or HIV 
We recommend that patients with HCV or HIV do not need to be dialysed in a segregated area, providing infection control and universal precautions can be properly adhered to (1C).
We suggest that in the case of a new case of HCV or HIV infection with high viral load discussion with a virologist regarding benefits of segregation for a period of time until viral load reduces(2D).
 
Rationale 
 
The risk of nosocomial transmission is much lower for HCV and HIV than HBV. In a study from Italy HCV RNA was detected on the outer surface of the inlet-outlet connector of a dialysis machine used for HCV noninfected patients but there was no evidence of any patients becoming infected(8, 9). Data from the Dialysis Outcomes and Practice Patterns (DOPPS) study indicated that HCV seroconversion was equivalent whether patients with HCV were segregated or not segregated for haemodialysis [7]. Similarly, a prospective multicentre Belgian study showed that re-enforcement of universal precautions without segregation was sufficient to reduce the incidence of HCV infection from 1.41% to 0.8% and this is supported by other observational studies(10-13). In a large prospective multicentre study in the USA there were no cases of HIV infection in the subsequent year in centres where universal precautions were in place and where other patients with HIV were being dialysed(14). 
 
The most important factor implicated in HCV transmission between patients treated in the same dialysis unit is cross-contamination from supplies and surfaces as a result of failure to follow infection control procedures(13). Our previous guidelines from 2019(15), CDC(16), recent KDIGO Hepatitis C guidelines (section 3.1.3)(17) and European Best Practice Work Group(18) have not recommended routine isolation of patients infected with HCV in a segregated area to prevent HCV transmission. 
 
Studies that have reported reduction in HCV transmission following isolation, have been observational studies with poor quality evidence(19, 20), often comparing results to historical controls, leading to lack of clarity as to whether the improvements were a result of the isolation policy or concurrent increased awareness and reinforcement of universal infection control policies during the studies(21-23). 
 
These observations are re-assuring but the numerous reports of HCV and HIV transmission in dialysis units(24-33) emphasise the importance of local monitoring of the implementation of infection control procedures outlined in sections 2 and 3. There is evidence from areas with a high prevalence of HCV infection that segregation is associated with reduced nosocomial infection, both from a randomised control trial in Iran(33) and observational studies(32-36) though isolation should not be seen as a substitute for strict contamination control procedures.  	Comment by Enric Vilar: This is incorrectly referring. corrrct
 
For a low BBV prevalence country like the UK it seems reasonable to propose segregation facilities are prioritised for patients with HBV infection but are also used for patients with HCV and HIV infection if there are concerns about the implementation of contamination control procedures. It is for this reason that paediatric patients with any BBV are often dialysed in a segregated area. 
In a new case of infection with HCV or HIV where viral load may be very high and transmission risk may be higher we suggest discussion with a virologist regarding the benefit of a period of segregation until viral load falls, either spontaneously or following administration of antiviral therapy.
 
The same principles should apply to patients with BBV who are admitted for in-patient care in the renal unit. Every effort must be made to ensure that these measures do not compromise the care of the patient being segregated. 
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[bookmark: _Toc227883660]5. Immunisation of patients against Hepatitis B Virus (Guidelines 5.1 – 5.7) 
 
[bookmark: _Toc227883661]Guideline 5.1 – BBV Infection: Indications for immunisation of patients against hepatitis B Virus (HBV) 
We recommend that all patients who require renal replacement therapy (RRT) [dialysis or transplantation] for CKD should be assessed for current or past infection with Hepatitis B and offered immunisation against HBV if indicated. (1A) 
 
 
Rationale 
 
The introduction of HBV immunisation was associated with a reduction in the incidence of HBV infection in dialysis units(1). HBV infection is a preventable cause of liver disease and hepatocellular carcinoma and can also worsen pre-existing renal impairment. 
 
A randomised controlled trial of immunisation suggested a reduction in HBV infection(2) and a case-controlled study demonstrated a 70% reduction in HBV infection in patients who had received HBV immunisation compared with those who had not(3).  
 
Despite the lower probability of HBV infection in peritoneal dialysis patients compared with HD patients(4), patients planning to have peritoneal dialysis should also be immunised as there is a sufficiently high probability that they will require haemodialysis at some point. 
 
Pre-emptive renal transplantation has become the treatment of choice for end stage kidney disease. Candidates for such a method of RRT should be immunised against HBV in the pre-transplant period. This is because seroconversion rates in renal allograft recipients on immunosuppression is much lower (36%) even when vaccinated with an enhanced scheme (4 × 40 µg of the recombinant vaccine), whilst recipients vaccinated before transplantation developed an adequate anti-HBs titre in 86% of cases(5).  
 
Passive immunisation with HBV immunoglobulin was previously shown to be effective in reducing the incidence of HBV infection in patients and staff in dialysis units(6)  but this has now been superseded by active immunisation. HBV immunoglobulin is now exclusively available for post exposure protection in a limited number of scenarios(7). 
 
[bookmark: _Toc227883662]Guideline 5.2 – BBV Infection: Timing of initiating immunisation schedule against HBV 
We recommend that people at stage IV and V CKD and who are likely to require RRT should be offered immunisation  (or 2 years before they are likely to need renal replacement therapy). (1A) In adult patients, a kidney failure risk calculator could be used to inform this prediction. 
 
Rationale 
 
The proportion of patients achieving adequate anti HBs antibody titres after immunisation is lower in patients with CKD than in the general population (8, 9) and is lower in advanced CKD compared with milder stages of CKD(5, 6, 10-15).  Early vaccination before end organ failure develops is advised in order to induce a good immune response.
 
Audit Measure 5: The proportion of patients who have completed a HBV immunisation schedule at the start of RRT.  We recommend that a local record is held to enable this measure to be audited. 
 
[bookmark: _Toc227883663]Guideline 5.3 – BBV Infection: Identification of patients for whom immunisation against HBV is not indicated. 
 
We suggest Hepatitis B vaccine is not indicated in patients who have current HBV infection (Hepatitis B surface antigen (HBsAg) positive or HBV DNA positive) (2D). Patients who are HBsAg negative but anti-HBc and anti-HBs positive have had HBV infection in the past, and should therefore have protective immunity. However, even for these patients there are circumstances where immunisation may be beneficial e.g. if anti-HBs levels have fallen to <10 IU/ml prior to dialysis away from base unit/hospital, when the recipient dialysis unit may require evidence of high titre anti-HBs. Similarly, in such patients if anti-HBS falls in the range 10-100 IU/ml a booster dose should be considered, aligned to the approach for sub-optimal immunisation response as described in section 5.6.
We suggest presence of anti-HBc in isolation should not be taken as confirmation of past HBV infection, as the reactivity may be non-specific (2C), in which case immunisation will be required (discussion with local virology colleagues may help here). 
 
Patients with evidence of past infection with HBV who are about to undergo immunosuppressive therapy are at risk of reactivation of their HBV infection. It has been suggested that such patients could be given booster doses of vaccine to increase their anti-HBs titre. However, there is no evidence that such a strategy reduces the risk of reactivation and it therefore cannot be recommended(1) [2D]. There are extensive guidelines on the management of such patients with antiviral prophylaxis or careful monitoring, depending on the level of risk of reactivation(16). 

 
Rationale 
 
Although there is no documented harm associated with the administration of the HBV vaccine to patients with natural immunity, it is recommended that anti-HBc and anti-HBs antibodies should be checked prior to immunisation. Patients who have a positive anti HBs antibody and who have a detectable anti-HBc usually have natural immunity to HBV and therefore may not need vaccination. However, detection of Hepatitis B core antibody should not be used in isolation to determine immunity or previous infection and these patients may still require vaccination. (see section 3 and 4 for guidance on dialysis of people who have anti-HBc positivity). 
Some people may have received immunisation for Hepatitis B before developing renal disease and in these people measurement of anti-HBs is recommended to determine whether they have sufficient protection.  This may include immunisation in childhood and for occupational risk. 
 
 
Anti-HBc positivity in the absence of hepatitis B surface antigen (HBsAg) can arise from many scenarios.  (Table 2 - interpretation of HBV results prior to vaccination) 
 
· Past infection with hepatitis B virus. Virus has been cleared from the circulation.
· Occult HBV infection. In a small percentage (less than 1%), of HBsAg negative, anti-HBc positive individuals, virus may be replicating within the liver, which can spill over into the bloodstream. This is known as occult HBV infection (OBI). OBI patients are potentially infectious.
· False positive laboratory result. Around 20% of screen-test anti-HBc positive results are not confirmed on further investigation and are thought to represent non-specific reactivity. Referral of samples to a reference laboratory should identify these samples
· Passively acquired maternal antibodies detectable in children up to 24 months of age born to mothers with a history of Hepatitis B infection.
· Recent recipients of IVIG and other blood products may passively acquire anti-HBc and should be tested 4-6 weeks post transfusion to see clearance.  Since June 2022 blood donations in the United Kingdom have been screened for anti-HBc; no anti-HBc positive donations are provided for clinical use.  Commercial plasma may contain anti-HBc antibodies.  IVIG and other blood products can contain anti-HBc antibodies. 



 	 
	HBsAg 
	anti-HBs titre 
	Anti-HBc 
	Interpretation 

	- 
	- 
	- 
	Not Immune 
 Has not been infected, but still at risk for possible future infection.  
 
VACCINATE 

	- 
	+ 
	+ 
	Immune  
Surface antibodies present due to previous infection, and now recovered. 
In some patients with this pattern there is still replicating virus in the liver (referred to as occult HBV infection, OBI). These patients should be tested for HBV DNA
 Immune infants < 24 months of age who have been vaccinated following perinatal exposure to Hepatitis B and still have detectable passively acquired Anti- HBc 
VACCINE NOT NEEDED 

	- 
	+ 
	- 
	Immune 
Has already been vaccinated. Level of immunity will depend on titre.  
REFER to medical staff if NO prior history of vaccination 
  
VACCINE MAY / MAY NOT BE NEEDED 

	+ 
	- 
	+ 
	Hepatitis B Infection Hepatitis B virus is present. 
REFER to medical staff  
 
VACCINE NOT NEEDED 

	+
	-
	-
	Low level HBsAg positivity can occur if tested shortly after vaccination
Isolated HBsAg positivity may alternatively represent early acute infection.

	- 
	- 
	+ 
	Unclear 
May be false positive result- perform confirmatory test.
May indicate past HBV infection, and patient may have OBI – test for HBV DNA
May be passively acquired from commercial plasma.
Immunisation may/may not be needed


Table 2: Interpretation of HBV results prior to vaccination (1B) 
 


[bookmark: _Toc227883664]Guideline 5.4 – BBV Infection: Immunisation Schedule for vaccination against Hepatitis B Virus 
 
We recommend that the specific monovalent hepatitis B containing preparations that are formulated for people with renal insufficiency and on haemodialysis should be preferentially used, as outlined in the Green Book(8) (1B). 
We recommend following one of the described vaccination schedules for people with renal insufficiency on haemodialysis (see Rationale for Guideline 5.4). (1A)
 
We recommend that the vaccines are administered intramuscularly as per their licensed route (deltoid muscle) (1A) 
We recommend patients be tested 4-8 weeks after their primary immunisation course for evidence of response (1A), and annually thereafter, with booster doses, as required(1B).
We recommend a pragmatic approach to ensuring adherence to vaccination schedules which may need to be combined with hospital appointments. However. we recommend ensuring a gap of at least 4 weeks between first and second vaccine is adhered to. Extension of the vaccine schedule prolongs time to protection, but longer intervals between the doses  improve immune response (1B).


Rationale 
 
The Green Book recommends hepatitis B immunisation be administered intra-muscularly as per the licenced route (deltoid muscle). There are several reports of increased success of immunisation if higher individual doses of vaccine are used, a greater number of doses are given, and if the intradermal route is used (17-23).  Intradermal route of immunisation is therefore an option if there is sufficient expertise for this.
 
Most studies have shown that a 4 dose double dose schedule over 6 months is superior to the conventional 3 dose immunisation schedule(24, 25). This is also logistically easier than identifying non-responders to the 3 dose schedule and administering a booster dose.  Recommended vaccine products for people with renal insufficiency and on haemodialysis are summarised in Table 3 below.
 
	Vaccine Product 
	Ages 
	Dose 
	Schedule (months) 

	Engerix B® 
	0-15yrs 
11-15yrs 
	10micrograms 
20micrograms 
	0,1,2 and 12 or 0,1,6
0 and 6 * 

	Engerix B® 
	16yrs and over 
	2x 20 micrograms 
	0,1,2 and 6 

	Fendrix® 
	15yrs and over 
	20micrograms 
	0,1,2 and 6 

	HBvaxPro Paediatric® 
	0-15yrs  
	5micrograms 
	0,1,2 and 12 

	HBvaxPro40® 
	16yrs and over 
	40micrograms 
	0, 1 and 6 

	HEPLISAV B
	18 years or over
	40 micrograms
	0, 1, 2 and 4 months


Table 3: Available vaccines, doses and immunisations schedules 
* if high risk of acquiring infection with HBV during vaccination course, 3 dose or accelerated schedule as per manufacturer guidelines, should be used 

 
There is some evidence to support the use of Fendrix over Engerix B in people with chronic kidney failure(26, 27). Strong evidence is lacking to recommend other vaccines over Fendrix in this group, as other vaccines such as HEPLISAV B® and PreHevbri® have mainly been compared to Engerix B only(28, 29).

Safety and effectiveness of PreHevbri® has not been established in patients on haemodialysis, hence it is not included in  Table 3.

HEPLISAV B® is recommended to be given at 0, 1, 2, 4 months in adults. This vaccine may be preferred in those who are likely to have a poorer response to vaccine, or have not responded to other monovalent vaccines, or where a rapid response is required if compliance may be an issue. 

The Green Book Chapter 18 includes a full list of adult vaccines against hepatitis B and provides specific vaccine guidance(8).
The Department for Health and Social Care have developed a Patient Group Direction (PGD) to support the provision of hepatitis B vaccination to renal patients. The template is available online(30). 
 
We recognise that there is a fine balance to be had with frequent hospital attendances versus pragmatic vaccination schedules. Although schedules indicated provide immunity as rapidly as possible, some flexibility around scheduling is possible with, for instance, vaccinations given every 3 months to tie in with appointments. The vital element is to ensure that there is a gap of at least 4 weeks between first and second vaccine. Extension of the vaccine schedule prolongs time to protection, but longer intervals between the doses  improve immune response. Patients should be tested 4-8 weeks after their primary immunisation course for evidence of response, and annually thereafter, with booster doses, as required. 

There has been interest in adding immunostimulants to improve the success of HBV immunisation in patients with CKD (27, 31-33) but it is too early to make a firm recommendation and reports have, in some cases, had conflicting conclusions(34, 35). 
 
The World Health Organisation recommended universal childhood vaccination against HBV in 1992. The UK adopted this approach in August 2017. Countries that have implemented this have seen exceptional falls in their childhood prevalence rates of Hepatitis B. Cost-benefit analyses have strongly supported the introduction of universal vaccination against HBV to newborns as part of a vaccination programme(36, 37).  Evaluation of  the six-year outcome of a childhood vaccination programme showed neither new cases of HBsAg de novo nor seroconversion to anti-HBc positivity(38). 
 The UK Health Security Agency and UK Kidney Association have produced a patient information booklet covering hepatitis B immunisation in patients with chronic kidney disease(39).
[bookmark: _Toc227883665]Guideline 5.5 – BBV Infection: Identification and Management of ‘responders’ to the immunisation programme 

Whilst anti-HBs levels of >10 mIU/ml are generally accepted as enough to protect against infection in otherwise immunocompetent individuals, we recommend that in the context of renal disease, an optimal response should be defined as have a titre of >100 mIU/ml  4-8 weeks after completion of a primary immunisation schedule.  (1C) 
 

We recommend that responders to HBV immunisation should receive a further booster dose if the annual anti HBs titre is <10mIU/ml. (1B) 
 
Rationale 
 
Response to hepatitis B vaccination should be assessed by measuring plasma anti-HBs antibody 4-8 weeks after completion of the immunisation schedule. There is on-going debate about what constitutes a response to immunisation.   
 
Conventionally >100mIU/ml was regarded as conferring immunity but there is evidence that even patients who have a lower peak response (10-100mIU/ml) will not become chronic carriers of HBV(40, 41). Some anti-HBs assays are not particularly specific at the lower levels, and anti-HBs levels of 100mIU/ml provide greater confidence that a specific response has been established. The role of immunological memory in people with chronic kidney failure on renal dialysis is not clear, and protection may persist only as long as anti-HBs levels remain above 10mIU/ml.  
The significance of a titre >10 mIU/ml was illustrated in a five-year follow-up study of 773 homosexual men vaccinated in 1980; most severe infections occurred among those who never achieved a titre >9.9mIU/ml. The risk of late infection in those with an initial titre of >9.9mIU/mL increased markedly when antibody levels decreased below 10mIU/mL, but only 1 of 34 of these late infections resulted in viraemia and liver inflammation(41).  
 
In a series of haemodialysis patients, with anti HBs antibody titres > 10mIU/ml who received transplants from HBsAg positive donors, 67% seroconverted to anti-HBc positivity - suggesting that such an anti-HBs titre does not always protect against HBV infection in HD patients(14). 

Though safety data in adults with chronic kidney disease (including those receiving haemodialysis) are limited, a small phase 3 randomised open-label study in adults on haemodialysis who had not previously responded to a primary vaccine course, demonstrated comparable seroprotection (defined as anti-HBs ≥ 10mIU/mL) with a single booster dose of HEPLISAV B® compared to a single dose of Fendrix® and comparable or improved seroprotection compared to a double booster dose of Engerix-B®(42).
 
More than half of haemodialysis patients who respond to immunisation do not maintain detectable antibody(43). In one of the early randomised controlled studies of immunisation there were 4 cases of hepatitis B infection in dialysis patients who had an apparent response to immunisation in whom the antibody levels had waned, suggesting a strategy of antibody surveillance and booster doses may be worthwhile(2). 
 
In one small Italian study the monitoring of antibody titres and the administration of additional doses enabled maintenance of protective HBV antibody levels in 96% of patients 4 years after initial immunisation(44). 
 
 
 
[bookmark: _Toc227883666]Guideline 5.6 – BBV Infection: Identification and Management of ‘non-responders’ to the immunisation programme 
 
We recommend that a non-responder is defined as achieving an anti-HBs titre of <10 mIU/ml when tested 4-8 weeks after two primary courses of immunisation(1C).
We suggest that patients should be regarded as sub-optimal responders if the anti HBs antibody titre is 10-100mIU/ml 4-8 weeks after completing the first complete immunisation schedule. (2C) 

We suggest the following strategies: 
 
1. If the anti HBs  titre is between 10mIU/ml and 100mIU/ml we recommend administering a booster dose of the vaccine (1C). This may result in a suitable boost of antibody levels, in which case the patient is a responder, but it may not in which case, optimal management will be to administer annual booster doses. 
2. If the anti HBs titre is <10mIU/ml we recommend repeating the entire vaccination course with the high concentration of the vaccine (or the appropriate dose for children age <16 years); or an alternative vaccine (1C).  Follow up with an anti-HBs titre test 4-8 weeks following the last injection.
3. If after two full vaccination courses the anti HBs titre remains <10mIU/ml we recommend that the patient is classed as a non-responder to the vaccine, and therefore not immune to HBV.  If the titre is 10-100 mIU/ml, the long-term plan would be to administer annual boosters.
4. A non-responder patient, who is therefore not immune to HBV, should be counselled about how to minimize risk of HBV exposure and the recommended actions needed to take in the advent of a potential Hepatitis B exposure (this is likely to include urgent receipt of Hepatitis B immunoglobulin). (1B) 
 
Rationale 
 
We recommend that non-responders to two full HBV immunisation courses do not require further immunisation - the likelihood of benefit is low, compared to the cost burden. However there is some evidence that non-responders to a 4 dose 40μg schedule might subsequently respond to a large dose given intra-dermally(43). In high risk groups (potential transplant recipients, individuals intending to dialyse away from base in a high risk area) this should be considered. Anecdotal evidence suggests that those more likely to respond to second courses include non-smokers, low BMI, age <40, or high levels of immunosuppressive drugs at the time of the first vaccination.  
 
 

 
[bookmark: _Toc227883667]Guideline 5.7 – BBV Infection: Management of patients prior to overseas travel or high risk exposure
Recommendations are covered in section 8

[bookmark: _Toc227883668]References 
 
1.	Tokars JI, Alter MJ, Favero MS, Moyer LA, Bland LA. National surveillance of dialysis associated diseases in the United States, 1991. ASAIO J. 1993;39(4):966-75.
2.	Stevens CE, Alter HJ, Taylor PE, Zang EA, Harley EJ, Szmuness W. Hepatitis B vaccine in patients receiving hemodialysis. Immunogenicity and efficacy. N Engl J Med. 1984;311(8):496-501.
3.	Miller ER, Alter MJ, Tokars JI. Protective effect of hepatitis B vaccine in chronic hemodialysis patients. Am J Kidney Dis. 1999;33(2):356-60.
4.	Neto MC, Draibe S, Silva A, Ferraz M, Granato C, Pereira C, et al. Incidence of and risk factors for hepatitis B virus and hepatitis C virus infection among haemodialysis and CAPD patients: evidence for environmental transmission. Nephrology Dialysis Transplantation. 1995;10(2):240-6.
5.	Lefebure AF, Verpooten GA, Couttenye MM, De Broe ME. Immunogenicity of a recombinant DNA hepatitis B vaccine in renal transplant patients. Vaccine. 1993;11(4):397-9.
6.	Bel'eed K, Wright M, Eadington D, Farr M, Sellars L. Vaccination against hepatitis B infection in patients with end stage renal disease. Postgrad Med J. 2002;78(923):538-40.
7.	Prince AM, Szmuness W, Mann MK, Vyas GN, Grady GF, Shapiro FL, et al. Hepatitis B immune globulin: final report of a controlled, multicenter trial of efficacy in prevention of dialysis-associated hepatitis. Journal of Infectious Diseases. 1978;137(2):131-44.
8.	Agency UHS. Immunisation against infectious disease - The Green Book 2025 [updated 11/6/2025. Available from: https://www.gov.uk/government/collections/immunisation-against-infectious-disease-the-green-book 
9.	Crosnier J, Jungers P, Courouce AM, Laplanche A, Benhamou E, Degos F, et al. Randomised placebo-controlled trial of hepatitis B surface antigen vaccine in french haemodialysis units: II, Haemodialysis patients. Lancet. 1981;1(8224):797-800.
10.	Kohler H, Arnold W, Renschin G, Dormeyer HH, Meyer zum Buschenfelde KH. Active hepatitis B vaccination of dialysis patients and medical staff. Kidney Int. 1984;25(1):124-8.
11.	DaRoza G, Loewen A, Djurdjev O, Love J, Kempston C, Burnett S, et al. Stage of chronic kidney disease predicts seroconversion after hepatitis B immunization: earlier is better. American journal of kidney diseases. 2003;42(6):1184-92.
12.	Ridley L, Jones C, editor An audit of a programme of proactive pre-dialysis vaccination against hepatitis B- Conference Abstract. British Renal Congress; 2008.
13.	Seaworth B, Drucker J, Starling J, Drucker R, Stevens C, Hamilton J. Hepatitis B vaccines in patients with chronic renal failure before dialysis. Journal of Infectious Diseases. 1988;157(2):332-7.
14.	Grzegorzewska AE. Hepatitis B vaccination in chronic kidney disease: review of evidence in non-dialyzed patients. Hepatitis Monthly. 2012;12(11):e7359.
15.	Agarwal S, Irshad M, Dash S. Comparison of two schedules of hepatitis B vaccination in patients with mild, moderate and severe renal failure. The Journal of the Association of Physicians of India. 1999;47(2):183-5.
16.	Cornberg M, Sandmann L, Jaroszewicz J, Kennedy P, Lampertico P, Lemoine M, et al. EASL Clinical Practice Guidelines on the management of hepatitis B virus infection. Journal of Hepatology. 2025.
17.	Micozkadioglu H, Zumrutdal A, Torun D, Sezer S, Ozdemir FN, Haberal M. Low dose intradermal vaccination is superior to high dose intramuscular vaccination for hepatitis B in unresponsive hemodialysis patients. Renal failure. 2007;29(3):285-8.
18.	Propst T, Propst A, Lhotta K, Vogel W, Konig P. Reinforced intradermal hepatitis B vaccination in hemodialysis patients is superior in antibody response to intramuscular or subcutaneous vaccination. American journal of kidney diseases. 1998;32(6):1041-5.
19.	Chau KF, Cheng YL, Tsang DN, Choi KS, Wong KM, Chak WL, et al. Efficacy and side effects of intradermal hepatitis B vaccination in CAPD patients: a comparison with the intramuscular vaccination. Am J Kidney Dis. 2004;43(5):910-7.
20.	Roozbeh J, Moini M, Lankarani KB, Sagheb MM, Shahpoori S, Bastani B. Low dose intradermal versus high dose intramuscular hepatitis B vaccination in patients on chronic hemodialysis. ASAIO J. 2005;51(3):242-5.
21.	Bruguera M, Rodicio JL, Alcazar JM, Oliver A, Del Rio G, Esteban-Mur R. Effects of different dose levels and vaccination schedules on immune response to a recombinant DNA hepatitis B vaccine in haemodialysis patients. Vaccine. 1990;8 Suppl:S47-9; discussion S60-2.
22.	Fabrizi F, Andrulli S, Bacchini G, Corti M, Locatelli F. Intradermal versus intramuscular hepatitis b re-vaccination in non-responsive chronic dialysis patients: a prospective randomized study with cost-effectiveness evaluation. Nephrol Dial Transplant. 1997;12(6):1204-11.
23.	Oguz Y, Doganci L, Vural A. Seroconversion rates of two different doses of hepatitis B vaccine in Turkish haemodialysis patients. Central european journal of public health. 2001;9(1):44-5.
24.	Marangi A, Giordano R, Montanaro A, De Padova F, Schiavone M, Dongiovanni G, et al. Hepatitis B virus infection in chronic uremia: long-term follow-up of a two-step integrated protocol of vaccination. American journal of kidney diseases. 1994;23(4):537-42.
25.	Charest AF, McDougall J, Goldstein MB. A randomized comparison of intradermal and intramuscular vaccination against hepatitis B virus in incident chronic hemodialysis patients. Am J Kidney Dis. 2000;36(5):976-82.
26.	Tong NK, Beran J, Kee SA, Miguel JL, Sanchez C, Bayas JM, et al. Immunogenicity and safety of an adjuvanted hepatitis B vaccine in pre-hemodialysis and hemodialysis patients. Kidney Int. 2005;68(5):2298-303.
27.	Kong N, Beran J, Kee S, Miguel J, Sánchez C, Bayas J-M, et al. A new adjuvant improves the immune response to hepatitis B vaccine in hemodialysis patients. Kidney international. 2008;73(7):856-62.
28.	Janssen RS, Mangoo-Karim R, Pergola PE, Girndt M, Namini H, Rahman S, et al. Immunogenicity and safety of an investigational hepatitis B vaccine with a toll-like receptor 9 agonist adjuvant (HBsAg-1018) compared with a licensed hepatitis B vaccine in patients with chronic kidney disease. Vaccine. 2013;31(46):5306-13.
29.	Elhanan E, Boaz M, Schwartz I, Schwartz D, Chernin G, Soetendorp H, et al. A randomized, controlled clinical trial to evaluate the immunogenicity of a PreS/S hepatitis B vaccine Sci-B-Vac™, as compared to Engerix B®, among vaccine naïve and vaccine non-responder dialysis patients. Clinical and Experimental Nephrology. 2018;22(1):151-8.
30.	DHSC. Hepatitis B vaccine for renal patients: patient group direction template: Department for Health and Social Care; 2025 [Available from: https://www.gov.uk/government/publications/hepatitis-b-vaccine-for-renal-patients-patient-group-direction-template 
31.	Singh N, Mandal S, Thakur A, Kapoor D, Anuradha S, Prakash A, et al. Efficacy of GM-CSF as an adjuvant to hepatitis B vaccination in patients with chronic renal failure—results of a prospective, randomized trial. Renal failure. 2003;25(2):255-66.
32.	Kayataş M. Levamisole treatment enhances protective antibody response to hepatitis B vaccination in hemodialysis patients. Artificial organs. 2002;26(6):492-6.
33.	Pérez-García R, Pérez-García A, Verbeelen D, Bernstein ED, Villarrubia VG, Álvarez-Mon M. AM3 (Inmunoferón®) as an adjuvant to hepatitis B vaccination in hemodialysis patients. Kidney international. 2002;61(5):1845-52.
34.	Evans T, Schiff M, Graves B, Agosti J, Barritt M, Garner D, et al. The safety and efficacy of GM-CSF as an adjuvant in hepatitis B vaccination of chronic hemodialysis patients who have failed primary vaccination. Clinical nephrology. 2000;54(2):138-42.
35.	Grob P, Binswanger U, Blumberg A, Gloor H, Hany A, Herwig W, et al. Thymopentín as adjuvant to hepatitis vaccination: Results from three double-blind studies. Survey of Immunologic Research. 1985;4(Suppl 1):107-15.
36.	Arevalo JA, Washington AE. Cost-effectiveness of prenatal screening and immunization for hepatitis B virus. JAMA. 1988;259(3):365-9.
37.	Ginsberg GM, Shouval D. Cost-benefit analysis of a nationwide neonatal inoculation programme against hepatitis B in an area of intermediate endemicity. J Epidemiol Community Health. 1992;46(6):587-94.
38.	Avazova D, Kurbanov F, Tanaka Y, Sugiyama M, Radchenko I, Ruziev D, et al. Hepatitis B virus transmission pattern and vaccination efficiency in Uzbekistan. J Med Virol. 2008;80(2):217-24.
39.	Hepatitis B vaccination for people with chronic kidney disease: UK Health Security Agency and UK Kidney Association; 2025 [Available from: https://www.ukkidney.org/sites/default/files/documents/UKHSA_13199_Hepatitis%20B%20Vaccination%20for%20kidney%20patients%20A5%204pp%2003%5B44%5D.pdf.
40.	Roll M, Norder H, Magnius L, Grillner L, Lindgren V. Nosocomial spread of hepatitis B virus (HBV) in a haemodialysis unit confirmed by HBV DNA sequencing. Journal of Hospital Infection. 1995;30(1):57-63.
41.	Hadler SC, Francis DP, Maynard JE, Thompson SE, Judson FN, Echenberg DF, et al. Long-term immunogenicity and efficacy of hepatitis B vaccine in homosexual men. N Engl J Med. 1986;315(4):209-14.
42.	Girndt M, Pluer M, Dellanna F, Michelsen AK, Beige J, Toussaint K, et al. Immunogenicity and safety of a booster dose of the hepatitis B vaccine HepB-CpG (HEPLISAV-B(R)) compared with HepB-Eng (Engerix-B(R)) and HepB-AS04 (Fendrix(R)) in adults receiving hemodialysis who previously received hepatitis B vaccination and are not seroprotected: Results of a randomized, multicenter phase 3 study. Hum Vaccin Immunother. 2022;18(6):2136912.
43.	Fleming SJ, Moran DM, Cooksley WG, Faoagali JL. Poor response to a recombinant hepatitis B vaccine in dialysis patients. J Infect. 1991;22(3):251-7.
44.	Delle Volpe M, Caraccio V, Iberti M, Odone P, Ortensia A. Hepatitis B vaccine in dialyzed patients: persistence of antibody titres after a 48-month follow-up. Minerva Urol Nefrol. 1996;48(1):47-50.



[bookmark: _Toc227883669]6. Immunisation of staff against Hepatitis B Virus (Guidelines 6-1 – 6.2) 
 
[bookmark: _Toc227883670]Guideline 6.1 – BBV Infection: Immunisation of staff against Hepatitis B Virus 
 
We recommend that staff members who have clinical contact with patients should be immunised against HBV and demonstrate that they are not infected with HBV. (1A). Staff members who have current infection with HBV require occupational health clearance and ongoing monitoring in order to perform clinical duties in line with guidance from the UK Advisory Panel for Healthcare Workers Living with Bloodborne Viruses: health clearance and management(1). 
 
[bookmark: _Toc227883671]Guideline 6.2 – BBV Infection: Staff who lack immunity to Hepatitis B Virus
 
We suggest that staff that are not immune to HBV and are not infected with HBV should not dialyse patients who are infected with HBV. (2B) 
Non-responders and sub-optimal responders to hepatitis B vaccine who are HBsAg negative need not be restricted from employment in renal units, but non-responders (i.e. those with anti-HBs levels of less than 10 mIU/ml) should be tested annually for HBsAg.
Detailed guidance is provided by the UK Health Security Agency Integrated Guidance on Health Clearance of Healthcare Workers and the Management of Healthcare Workers Living with Bloodborne Viruses (Hepatitis B, Hepatitis C and HIV)(1).


 
Rationale  
 
Several reports of outbreaks of HBV and HCV infection in dialysis units have included patient to staff and staff to patient transmission. Staff members are at much lower risk of acquiring HIV or HCV infection compared to the risk of acquiring HBV infection(2-4). It is important to have a mechanism in place to minimise this risk.  
 
Hepatitis B immunisation of dialysis unit staff members has been shown to be effective in reducing the incidence of HBV infection in these staff members(5, 6).  Staff who are in contact with clinical equipment that might be infected with HBV should also be offered HBV immunisation (e.g. dialysis technicians). 
Further guidance may be found in the Department of Health 2002 guidance(7).
Staff members are at very low risk of acquiring HIV or HCV from dialysis patients. 
Staff members who have current infection with HBV require occupational health clearance and ongoing monitoring in order to perform clinical duties. Detailed guidance from the UK Advisory Panel for Healthcare Workers Living with Bloodborne Viruses is available(1).
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[bookmark: _Toc227883673]7. Management of a new case of BBV Infection in the Haemodialysis Unit (Guidelines 7.1 – 7.4)

[bookmark: _Toc227883674]Guideline 7.1 - Management of a new case of hepatitis B virus infection within the haemodialysis unit

Guideline 7.1.1 – BBV Infection: Management of a new case of Hepatitis B virus infection within the Haemodialysis Unit and referral for specialist evaluation

We recommend that when a new case of HBsAg positive HBV infection is identified, the affected patient should be referred to a HBV specialist for further evaluation, and consideration of antiviral treatment (1A).
We recommend that when a new case of HBsAg positive HBV infection is identified, the affected patient should be screened for Hepatitis D co-infection with a validated assay for anti-HDV antibodies (1C). In all positive individuals for anti-HDV, HDV RNA should be tested(1C).

We recommend that when a new case of occult HBV infection (OBI) is identified, defined as HBsAg negative but with detectable HBV DNA, the patient should also be referred to a HBV specialist for further evaluation(1C).

We suggest that HBV genome sequencing should be attempted whenever a previously unidentified case of HBsAg-positive HBV infection, or OBI case with HBV DNA viral load  100 IU/ml is identified. If further HBV cases are identified, sequencing results may inform the outbreak investigation by supporting or refuting linkage between cases(2D).

We recommend for patients who naturally clear HBV who become HBsAg negative and hepatitis B DNA negative on NAT testing that they are maintained in segregated dialysis until it is clear they have not become chronic carriers(1C). 
We recommend that for patients who have cleared hepatitis B after treatment and become sAg negative and negative for hepatitis B DNA on NAT testing, given the risk of viral reactivation, enhanced precautions should be  maintained for 6 months after testing becomes negative (1C). 


Rationale

Healthcare-associated hepatitis B infection still occurs in Europe and a literature review of events in the period 2006-2021 indicates that 47% of outbreaks were related to hepatitis B(1).  Antiviral therapy against HBV is effective in reducing the viral load to undetectable levels and as a result reducing both the infectivity of the patient and the potential for long term sequelae of HBV.
The previous version of these guidelines did not recommend a period of time after becoming negative for hepatitis B (Hep B sAg negative, DNA negative on NAT testing) after natural clearance or treatment when enhanced precautions (segregation) can be ceased. Given risk of viral reactivation after treatment we recommend enhanced precautions are maintained for 6 months after testing becomes negative. In patients who clear hepatitis B naturally, it is recommended that a period of time with enhanced precautions is maintained to ensure that they have maintained viral clearance.
Patients who become positive for HBsAg will require specialist hepatology evaluation and referral to a specialist is recommended. In addition, European Association for the Study of the Liver (EASL) guidelines recommend in such patients testing for hepatitis D virus with a validated assay for anti-HDV, and in positive cases testing for HDV RNA should be performed(2, 3).
OBI is a known phenomenon which is defined by the presence of hepatitis B DNA in blood in patients negative for HBsAg(4). In the event of an identified case of OBI it may be helpful to have genome sequencing data since this may inform any outbreak investigation and understanding of potential transmission.




Guideline 7.1.2 – BBV Infection: Management of a new case of Hepatitis B virus infection within the Haemodialysis Unit – Surveillance of prevalent Haemodialysis population

We recommend that, whenever a previously unidentified case of HBsAg-positive HBV infection is identified, units should carry out enhanced HBV surveillance (as described in Table 5) for all patients who are not adequately immune to HBV (ie. those whose anti HBs titre <100mIU/mL within the previous six months) who have had a dialysis session in that unit since the index patient’s last negative test. (1B). Surveillance is with HBsAg testing, although HBV DNA is an alternative.
We suggest that in a newly identified HBsAg positive case that patient has returned from dialysis away from base for 3 months or more and remained in continuous dialysis segregation on return,  surveillance of the prevalent haemodialysis population in the base unit will not be required. If the period of dialysis away from base is less than 3 months, the HBV infection might have been acquired in the base unit prior to holiday and surveillance of the haemodialysis base unit should be performed (2D).
We recommend that, whenever a previously unidentified case of OBI with a HBV DNA viral load  100 IU/ml is identified, enhanced HBV surveillance should be undertaken on all patients who are not adequately immune to HBV (anti HBs titre >100mIU/mL within the previous six months) who have had a dialysis session in that unit since the index patient’s last negative test. (1B).

We suggest that where HBV genome sequencing identifies the presence of mutations associated with low or absent HBsAg levels in a previously unidentified OBI case with a HBV DNA viral load  100 IU/ml,  surveillance of exposed contacts should include HBV DNA(2D). 

We suggest enhanced HBV surveillance may not be required for contacts of an OBI case with HBV DNA <100 IU/ml. We recognise there is a lack of robust evidence on which to base recommendations in this scenario. (2D)

Rationale
The view of the writing group’s recommendations on enhanced surveillance not being required for contacts of an OBI case with HBV DNA <100 IU/ml is opinion based and it is recognised that there is lack of robust evidence.
However, the writing group’s view is based on (a) the absence of any case of HBV transmission from a patient with OBI in dialysis settings recorded in the literature (b) data from a single UK dialysis centre suggesting OBI patients with low HBV viral load are unlikely to pose a transmission risk(5). Additionally, any transmissions which were to occur from an OBI case would likely be identified through routine three-monthly surveillance of susceptible patients.


Guideline 7.1.3 – BBV Infection: Management of a new case of Hepatitis B virus infection within the Haemodialysis Unit – Immunisation of prevalent Haemodialysis population

We recommend that, whenever a previously unidentified case of HBV infection is found, those patients who have anti-HBs titre 10-100mIU/ml in the preceding 6 months and who have had a dialysis session in that unit since the index patient’s last negative test, should also be given a booster dose of Hep B vaccine(1D).
We recommend that Hepatitis B immunoglobulin (HBIG) should be considered for unvaccinated individuals or previous non-responders to Hepatitis B vaccine (anti-HBs <10mIU/ml at 1-2 months after completion of a vaccination course) who may have been exposed in the previous 7 days. (1B). HBIG may exceptionally be considered for HBV vaccine non-responders 8-14 days after exposure.  All use of HBIG should be discussed with a virologist / microbiologist to decide on a case-by-case basis.

Rationale
Optimal immunity is provided with anti-HBs titre >100mIU/ml. Although there is a weak evidence base for situations where a new case of hepatitis B infection is identified in the dialysis unit, booster hepatitis B vaccination should be recommended for those whose level is 10-100 mIU/mL and those <10mIU/mL should be considered for Human Hepatitis B Specific Immunoglobulin after consultation with a virologist/microbiologist. 
Further details are available through the UK Health Security Agency immunoglobulin handbook(6) with current recommended doses below. 


	Age Group
	Dose

	0-4yrs
	200IU

	5-9yrs
	300IU

	10yrs and older
	500IU



Table 4: Hepatitis B Immunoglobulin (HBIG) Dosage (further details in (6))

[bookmark: _Toc227883675]Guideline 7.2 – BBV Infection: Management of a new case of Hepatitis C virus or HIV infection within the Haemodialysis unit

We recommend that, when a previously unidentified case of HCV (RNA positive) or HIV is found, enhanced surveillance (as  described in Table 6) should be carried out in all patients who have had a dialysis session in that unit since the index patient’s last negative test. (1C)
We suggest that in a newly identified HCV (RNA positive) or HIV positive case after return from travel,  if that that patient has returned from dialysis away from base for 3 months or more and remained in continuous dialysis segregation on return prior to positive testing surveillance of the prevalent haemodialysis population in the base unit will not be required. If the period of dialysis away from base is less than 3 months, the HCV/HIV infection might have been acquired in the base unit prior to holiday and surveillance of the haemodialysis base unit should be considered (2D).

We recommend that all individuals with HIV or viraemic HCV should be referred to a specialist for further evaluation and consideration of antiviral therapy(1A).

[bookmark: _Toc227883676]Guideline 7.3 – BBV Infection: Management of any new BBV infection within the Haemodialysis Unit

We recommend that, when a haemodialysis patient develops a new BBV infection, expert virological advice should be obtained to co-ordinate enhanced surveillance of at-risk dialysis patients and carers and to arrange treatment of affected individuals. (1C) An ‘Incident Control Group’ should be formed, which should include the Director of Infection Prevention and Control (IPC) or deputy, and virologists in addition to staff from the haemodialysis service. This group will coordinate the response. Local IPC policies should be followed with a clearly documented enhanced screening process for contacts, with identified staff responsibilities, and regular review should be established. Senior trust management, the occupational health department, the UKHSA local health protection team and the Integrated Care Board (ICB) should also be informed. 

We recommend that when a haemodialysis patient develops a new BBV infection, patients potentially exposed should be defined as those dialysing in the same physical area or on the same machine before decontamination of the machine (1D). Patients dialysing in the same physical area should be interpreted as those who have used the same dialysis entrance, dialysis area and exit. If staff dialysing the index patient cross-cover other areas, these areas should be considered part of the potentially exposed area. The potentially exposed area should also include the area where equipment used by the index patient may have been used by other patients on the same day. Local sites will need to perform a risk assessment to define potentially exposed patients.  It may be more straightforward to consider the entire dialysis unit potentially exposed. 

We recommend that the Incident Control Group estimates the date of acquisition of the index case’s BBV infection to inform risk assessments(1D). If appropriate, this may involve retrospective testing of stored blood samples to identify the earliest positive sample for viral DNA or RNA.
We recommend that if a dialysis patient has been exposed to hepatitis B, the Incident Control Group follows actions aligned to those in the Section 7 Appendix (Checklist for the Incident Control Group where dialysis patients may have been exposed to hepatitis B virus (HBV)) (1D).
We recommend that all new cases of BBV infection identified on the dialysis unit should be referred to a BBV specialist (1D). The specialist will determine the most likely route of acquisition, exclude other BBV coinfections, and assess the need for treatment, given the potential benefits for the individual’s own health and to reduce transmission risk. All patients should be counselled regarding the implications of having a blood borne virus and the risk of infectivity. 



Rationale

Long term suppressive therapy for HBV or HIV is safe, effective and usually well tolerated. HCV is curable with short courses of antiviral therapy(7). All patients with a BBV should therefore be considered for antiviral treatment. Following curative HCV treatment (HCV RNA negative 12 weeks after the end of treatment), there will need to be on-going surveillance for reinfection if the patient still has risk factors. The risk of HCV reinfection was reported as 4-6 per 100 person-years in people with ongoing high risk behaviours(8).
For patients who have undergone treatment for HBV and who become HBsAg negative, or who clear HBsAg spontaneously, it is well recognised there are risk factors for reactivation. These include host factors, medication factors (eg.  B cell depleting agents, high dose corticosteroids, anthracycline derivatives)(9). 



[bookmark: _Toc227883677]Guideline 7.4 - BBV Infection: Review of practice within Haemodialysis units following any BBV infection.

We recommend that, when there is a new case of a BBV infection within a haemodialysis unit, there should be a review of adherence to standard IPC procedures in the National IPC Manual (NIPCM) related to the management of BBV. There should be a review of cleaning and disinfection procedures. The episode may also be used as an opportunity for occupational health to review dialysis staff HBV vaccination records.

Rationale

Whenever a new case of blood borne virus infection is identified in the renal unit there is a risk that other patients may be incubating the same infection. For this reason it is necessary to perform enhanced surveillance of all at-risk patients(10-14). The screening should be coordinated and regularly reviewed by a senior member of the unit staff to ensure all patient contacts are adequately followed up.

In addition the risk of spread of HBV within the renal unit may be reduced by passive immunisation using HBIG for unvaccinated individuals or known vaccine non-responders and by the administration of a booster dose of Hepatitis B vaccine or- a full course of vaccine to all patients with anti-HBs <100miu/ml in the preceding 6 months, depending on the anti-HBs level and vaccination history.

The assistance of the local virology and infection prevention and control services in co-ordinating surveillance and prevention measures is invaluable. The virology service should be requested to supervise the overall management of the new BBV infection(s) ‘incident control group’.

When Hepatitis B and C outbreaks in health care settings have been reviewed, the majority of outbreaks relate to incomplete adherence to infection control procedures - both standard - and those specific to haemodialysis. Cases due to machine contamination were rare (1 in 16) as were cases due to use of contaminated blood products(14-16).


Table 6. Enhanced surveillance following a newly-diagnosed case of blood-borne virus (HBV, HCV or HIV) infection in a haemodialysis unit


	BBV 
	Test
	Follow up* 
	Notes

	HBV
	HBsAg
	Fortnightly for 3 months.
	1. Exposed individuals with anti-HBs >100 mIU/ml in the previous 6 months do not need enhanced follow up but units may choose to perform HBsAg testing in all exposed individuals irrespective of anti-HBs levels for simplicity
2. For rare OBI cases who are HBsAg negative and HBV DNA positive with viral load 100 IU/ml and mutations identified by HBV genome sequencing which are associated with low/absent HBsAg levels, testing exposed contacts with HBV DNA is preferred. 
Enhanced surveillance may not be required where the index OBI case viral load is <100 IU/ml.

	HCV
	HCV RNA
	Fortnightly for 3 months
	HCV antigen is an alternative where HCV RNA is unavailable but is less sensitive at low viral loads (<3,000 IU/ml)

	HIV
	HIV Ab/Ag
	If indicated by risk assessment
	In very high risk exposures, such as an index patient with acute HIV and high viral load, testing of exposed contacts with HIV RNA should be considered.



* After the 3 month enhanced surveillance period, routine surveillance should re-start at month 6.



[bookmark: _Toc227883678]Appendix: Checklist for the Incident Control Group where dialysis patients may have been exposed to hepatitis B virus (HBV)
1. Index patient with HBV infection who has inadvertently shared a dialysis machine with patients who are susceptible to HBV infection:
0. Determine:
0. Dates of last known negative and first positive HBsAg result
0. If stored samples are available, consider retrospective testing with HBV DNA to identify the likely date of acquisition
0. Current HBV DNA level
0. HBV genome sequence
0. HDV antibody, HCV antibody, and HIV antibody-antigen status
0. Dates of exposure to other dialysis patients (including those in other dialysis centres, if relevant)
0. Confirm that:
1. The index case is now dialysing on a separate machine in a segregated BBV area
1. The original dialysis machine has been decontaminated using an HBV suitable decontamination regimen (and should not be used by other patients until decontamination has been completed).
0. Refer:
2. For urgent review by a BBV specialist*
*The BBV specialist would usually request additional HBV markers and determine the likely HBV acquisition route, phase of HBV infection, presence of HBV-related disease, indications for HBV therapy and follow up. They may also advise on prophylaxis for contacts both within and outside the dialysis setting.

1. Potentially exposed haemodialysis patients
1. Define potentially exposed patients
0. Consider those potentially exposed as those dialysing in the same physical area as the index patient (prior to segregation of the patient) and those who have used the same machine before decontamination of the machine. 
0. Patients dialysing in the same physical area should be interpreted as patients sharing a dialysis unit entrance, dialysis area or exit. If staff cross-cover other areas these areas should be considered part of the exposed area. 
0. The area of potentially exposed patients should include the area where equipment used by the index patient may have been used by other patients on the same day.
0. It may be more straightforward to consider the entire dialysis unit potentially exposed.
0. Perform risk assessment to define potentially exposed patient cohort/area.
1. Determine in potentially exposed patients:
1. HBV vaccination status: date of vaccine, number of doses and any boosters, post-vaccination anti-HBs response at 1-2 months after vaccination completion or booster (<10 miu/ml indicates non-response: see Green Book guidance The Green Book on Immunisation - Chapter 18 Hepatitis B (publishing.service.gov.uk)(17).
1. Current anti-HBs level
1. Date of exposure: when was the last date of sharing the dialysis machine with the index patient?
1. Management:
2. Advise urgent post exposure vaccination for exposed patients as per The Green Book on Immunisation - Chapter 18 Hepatitis B (publishing.service.gov.uk)(17):
0. Unvaccinated: full course of HBV vaccination, routine schedule, test for response (anti-HBs) 1-2 months after completing the course
0. Known non-responders, partially and fully vaccinated (with anti-HBs <100 mIU/ml within the past six months): give booster. If partially vaccinated, also complete the course. If a non-responder, also consider a second complete course if not previously given. Test for anti-HBs response 1-2 months after completion.
0. If fully vaccinated and documented anti-HBs 100 miu/ml within last six months, no need for booster
2. Consider HBIG for patients who are:
1. Unvaccinated OR Vaccinated with documented non-response to vaccination (anti-HBs <10 miu/ml 1-2 months after completion of a vaccination course)
1. AND within 7 days of last exposure (sharing dialysis machine with the index patient).  HBIG may exceptionally be considered for HBV vaccine non-responders 8-14 days after exposure on a case-by-case basis.
2. Advise that a second dose of HBIG can be considered for known HBV vaccine non-responders if the patient does not have an adequate anti-HBs response to vaccination at one month after the first dose of vaccine. To distinguish between the immune response to the vaccine versus circulating HBIG, a cut-off for anti-HBs of <50 mIU/ml is used(6). 
1. Enhanced surveillance 
3. Test for HBsAg* fortnightly for 3 months. After this period, routine surveillance with HBsAg should restart at month 6.
*For rare index cases who are HBsAg negative and HBV DNA positive with viral load 100 IU/ml and mutations identified by HBV genome sequencing which are associated with low/absent HBsAg levels, testing exposed contacts with HBV DNA is preferred. 
d. Segregation
i. Exposed patients should be segregated for dialysis until a negative HBsAg result at 3 months
1. Governance
2. Incident control group: 
0. The incident should be led by the NHS Trust and declared as a Trust-level incident
0. Involve virology/microbiology, renal services, hospital infection prevention and control
0. Ensure senior trust management and occupational health are aware. The incident may be used as an opportunity to review dialysis staff immunisation records.
0. Ensure the regional UKHSA Health Protection Team is aware 
0. Duty of Candour should be led by the NHS Trust
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8. [bookmark: _Toc227883680]Dialysis Away From Base (Guidelines 8.1 – 8.2)
[bookmark: _Toc227883681]Guideline 8.1 Recommendations for hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency virus (HIV) testing and immunisation before travel
We recommend that patients have a screen for hepatitis B surface antigen (HBsAg), HCV antibody, and HIV antigen/antibody combination assay within eight weeks before travel, as renal units typically require this before they will accept patients for holiday dialysis (1B). 

We recommend confirming the patient’s previous hepatitis B immunisation records and offering immunisation as per Section 5 before travel (1C).
We recommend that responders to the HBV vaccine should have their hepatitis B surface antibody (anti-HBs) titre checked before travel overseas or high-risk exposure, with a booster dose administered if the anti-HBs titre is <100 miU/ml (1B). Patients with suboptimal response to their initial immunisation course (anti-HBs 10-100 miU/ml) whose pre-travel anti-HBs titre is <100 miU/ml should be given a booster dose of vaccine. Non-responders to the HBV vaccine or those otherwise not immune to hepatitis B should be advised of the risk of overseas travel and dialysis away from base.

Rationale
Immunisation against HBV is recommended for patients on haemodialysis, renal transplantation programmes and those with chronic kidney disease. Immunisation helps minimise infections during HBV outbreaks and reduces the likelihood of breakthrough infections progressing to chronic carrier states(1).

Immunological memory in patients on dialysis has not been extensively studied and antibody responses to hepatitis B vaccine vary widely between individuals. Those who responded initially to vaccination may not retain immunity(2). Protection may only persist when anti-HBs antibody titres stay above 10mIU/ml(3). However, certain anti-HBs assays may lack specificity at lower levels(3). Therefore, we recommend that a booster dose be offered to patients who have previously responded to the hepatitis B vaccine with an anti-HBs level of below 100 mIU/ml, as the potential for exposure is not definable in units outside the UK and as this would provide a greater confidence in immunity.

[bookmark: _Toc227883682]Guideline 8.2 Management of patients returning from dialysis away from base
BBV precautions in haemodialysis units in the UK are standardised. 
We recommend for patients returning from DAFB within the UK (1C):
· Screening for HBV and HCV should continue as per Section 3.
· HIV Ag/Ab should be conducted if indicated by risk assessment.
· Patient and machine segregation are not required from a BBV perspective but may be considered based on risk assessment for possible exposure to BBV.
· There may be non-BBV reasons to segregate patients such as risk of exposure to Carbapenemase-producing Enterobacteriaceae and units should adhere to relevant national and local policies.

We recommend the following strategies for patients returning from DAFB outside the UK(1C):
2. Hepatitis B screening
· Patients with an anti-HBs titre of >100 mIU/ml before travel or patients who are vaccine responders and who had received a booster vaccine dose before departure should have Hepatitis B surface antigens (HBsAg) measured on return, at six weeks and twelve weeks from return.
· Patients with an Anti-HBs titre of <10mIU/ml before travel should have HBsAg measured on return and every two weeks for twelve weeks.
· Patients with an anti-HBs titre of between 10-100 mIU/ml before travel should have a risk assessment to determine the risk of hepatitis B exposure to determine the frequency of hepatitis B screening.
3. Hepatitis C screening
· Hepatitis C RNA NAT on return, at two, six and twelve weeks from return.
· Hepatitis C antibody at twelve weeks from return.
4. HIV screening
· HIV Ag/Ab assay according to risk assessment on return, at six and twelve weeks.
5. If the patient develops unexplained abnormal serum aminotransferase concentrations on their routine monthly blood tests, HBsAg and HCV RNA should be retested sooner(4) (1B).
6. Patients who have dialysed outside the UK should be initially dialysed in a segregated area on return to their base unit. Need for ongoing segregation should consider the following:

· Patients with an anti-HBs titre of >100 mIU/ml before travel or patients who are vaccine responders and have received a booster vaccine dose before departure:
If their initial screening tests (HBsAg and HCV RNA) completed on return are negative and there are no other confounding infection control reasons for segregation, they can be stepped down from segregation and dialysed in the main unit. Dialysis equipment can be used for other dialysis users after a thorough surface cleaning.
· Patients with an anti-HBs titre of between 10-100 mIU/ml before travel:
If their initial screening test (HBsAg and HCV RNA) completed on return are negative, the decision for ongoing dialysis segregation after DAFB should be guided by a risk assessment on the planned DAFB unit (accepting that the risk assessment is subjective) based on the prevalence of BBV in the country visited*, the patient’s view of the infection control practices in the DAFB unit,  additional BBV risk factors relevant to  the individual patient (see section 3), the patient’s history of previous response to vaccine and whether or not they had a booster dose pre-travel.

· Patients with an anti-HBs titre of <10mIU/ml before travel:
These patients are at higher risk of hepatitis B infection if there is exposure. They should be dialysed in a segregated area and have enhanced virus screening precautions for twelve weeks. If there is a high level of certainty that the receiving dialysis unit outside of the UK has adhered to UK-level blood borne virus prevention policies and area of travel of hepatitis B prevalence is low then these patients may follow the guidance for those with anti-HBs titre 10-100 mIU/mL above.
7. We recommend when a haemodialysis patient develops a new BBV infection; expert virological advice should be obtained to coordinate enhanced surveillance of at-risk dialysis patients and carers and to arrange treatment of affected individuals (Refer to section 7: Management of a new case of BBV infection in the haemodialysis unit). (1C). Patients identified as newly infected with hepatitis B will require segregation (see Guideline 4.3). In patients newly identified with hepatitis C or HIV consideration of segregation for a period of time if viral load is high should be discussed with a virologist (see Guideline 4.3).

*Information on the prevalence of chronic hepatitis B infection can be found on the World Health Organisation’s global hepatitis programme webpage, the European Centre for Disease Prevention and Control Hepatitis B prevalence database, and the US Centre for Disease Control and Prevention Yellow Book page on Hepatitis B. 

Rationale
Our previous guidelines and the 2010 Dialysis Away from Base Addendum to the Department of Health’s guidelines provided algorithms for risk stratification based on the country in which DAFB was conducted(1). We have chosen to deviate from this country-based risk stratification to one based on antibody levels for several key reasons:

Hepatitis B virus
· Conventionally, individuals with anti-HBs titres exceeding 100 mIU/mL at departure or previous vaccine responders who have received a booster dose of vaccine are regarded as having acquired immunity and being at a low risk of contracting Hepatitis B infection. However, there is evidence that even patients with lower peak response (10-100mIU/ml) are unlikely to become chronic carriers of HBV(5, 6). Therefore, adopting an antibody level-based stratification would provide a more accurate and standardised approach to managing the HBV risks associated with DAFB.
· Despite striving for excellent infection control and prevention practices, there can be unit-to-unit variation in practices(7). Lapses in good infection control practices can occur due to human factors, work system factors or unpredictable extrinsic factors(8). Enhanced viral screening based on antibody levels ensures a more consistent and reliable approach.
· With the rise in international travel, patients are exposed to diverse healthcare settings. Country-based stratification can unfairly disadvantage individuals from certain regions. By focusing on antibody levels, we ensure a fair and equitable assessment of all patients based on their immune response rather than their geographic location.

As some patients may have received a booster dose of hepatitis B vaccine or been commenced on the hepatitis B vaccination schedule just prior to DAFB, it is important to be aware that HBsAg can be transiently detectable shortly after Hepatitis B vaccination(9-13).Typically, this is a weakly positive result and does not indicate an active infection(9). If a weakly positive HBsAg result is observed following hepatitis B vaccination, we recommend sending a second sample at least two weeks post-vaccination to confirm clearance of HBsAg, as this transient detection usually resolves within that time frame(9).

Hepatitis C virus 
The anti-HCV antibody can usually be detected within twelve weeks after an acute infection(14). However, the appearance of HCV antibodies may be significantly delayed or absent in patients who are immunosuppressed or have a concurrent HIV infection(15). HCV RNA detection is needed in these cases to diagnose active hepatitis C infection as it can be detected as early as 1–2 weeks after acute infection(16).

In patients who have acquired a new Hepatitis C infection since returning from DAFB, we recommend reporting any new HCV infection identified on screening tests after returning from DAFB to the appropriate public health authority(4). We also recommend that these patients are promptly referred to a specialist in hepatitis C management (depending on your trust, this may be a hepatologist, gastroenterologist or infectious disease specialist) for treatment consideration rather than waiting for spontaneous viral clearance to reduce the risk of viral transmission as haemodialysis facilities are high-risk environments for HCV transmission(17).

Early hepatitis C infection is associated with a high viral load where viral replication is rapid(18). Individuals with higher levels of the virus in their blood are more likely to transmit the virus if contact occurs(19). In most settings, stringent infection control measures such as proper cleaning and disinfection of surfaces at the dialysis station, good hand hygiene and injectable medication preparation, and use of personal protective equipment should be sufficient to prevent HCV transmission, making routine segregation unnecessary(4). However, there are case studies which identified that infected HCV patients were treated in close proximity (both time and location) to a previously infected HCV patient in the same facility(20-24).  Patients who have recently acquired hepatitis C infection (RNA positive on NAT testing) may have very high viral loads and not yet have developed positive hepatitis C antibodies. These patients may pose an increased risk of infection to others in a dialysis unit, and dialysis in segregation should be considered until the viral load has reduced. This would apply if a new case of hepatitis C is identified in a returning traveller following DAFB. This should be done alongside adherence to standard infection control procedures and hygiene precautions, early treatment of HCV-infected patients and regular testing during the enhanced surveillance phase (see section 7). 

Human Immunodeficiency virus
We recommend that HIV screening is conducted upon return, at six and twelve weeks after returning from DAFB to ensure early detection of any potential HIV infection acquired during travel and to account for the window period of the test to provide accurate detection of infection after exposure. The British HIV Association/British Association for Sexual Health and HIV/British Infection Association concluded that 99% of HIV infections would be identified by fourth-generation laboratory tests by 45 days post-exposure, and most by 50 days post-exposure using third-generation laboratory tests. All tests, including rapid point-of-care tests, were capable of detecting infection by 90 days post-exposure(25).

Liver function test surveillance
Newly infected patients with HBV or HCV infection may have raised ALT levels before antibody conversion. Therefore, it is suggested in the KDIGO 2022 Guidelines for Hepatitis C in Chronic Kidney Disease(4) that serum ALT is checked upon initiation of dialysis or upon transfer from another dialysis centre and monthly monitoring of serum ALT afterwards to facilitate early detection of new HCV infection. As patients newly infected with HCV may be asymptomatic or have no symptoms recorded, ALT levels can be used retrospectively to delineate the probable exposure period for patients who acquired infection, thus narrowing the focus of an HCV case investigation to the most likely exposure and source(4). 


Flowcharts to summarise monitoring processes following DAFB
Appendices 1 and 2 summarise the proposed monitoring processes for patients returning from overseas travel. The flowchart in Appendix 1 and the table in Appendix 2 outline the different strands based on the patient's vaccination status and their anti-HBs titre pre-departure. The strands are colour-coded green, yellow and red, indicating the different levels of risk of hepatitis B infection if exposed and the necessary actions to take on return from DAFB. Appendix 3 provides a framework for local risk assessment upon return from DAFB, which may be used in risk assessing those with indeterminate risk for acquiring hepatitis B infection if there is exposure (yellow strand in Appendix 1) and in those who are returning from DAFB within the UK.


Appendix 1: Dialysis away from base flowchart
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Appendix 2: Virus testing after return from DAFB outside the UK or possible exposure

	Blood borne virus screen
	Test
	On return
	2 weeks
	4 weeks
	6 weeks
	8 weeks
	10 weeks
	12 weeks

	Hepatitis B
	Anti-HBs titre > 100 miU/mL at departure or previous vaccine responder and has received booster before travel

	
	HBsAg
	Yes
	No
	No
	Yes
	No
	No
	Yes

	
	Anti-HBs titre 10-100 mIU/mL at departure in partial responders to vaccination:
Risk assessment on potential exposure to hepatitis B (see Appendix 3) to determine Hepatitis B screening test schedule [green (above) or red (below) schedule].

	
	Anti-HBs titre < 10 miU/mL at departure or incomplete hepatitis B vaccination schedule

	
	HBsAg
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	All patients will require the following Hepatitis C and HIV screening tests on return.

	Hepatitis C
	Hepatitis C RNA NAT
	Yes
	Yes
	No
	Yes
	No
	No
	Yes

	
	Hepatitis C antibody
	No
	No
	No
	No
	No
	No
	Yes

	HIV
	HIV antigen/ antibody assay
	Yes
	No
	No
	Yes
	No
	No
	Yes



Appendix 3
Examples of questions to ask during local risk assessment upon return from DAFB
	· While abroad did you have any blood transfusions or blood components? 
· While abroad did you have any surgery or dental treatment? 
· While abroad were you ill, requiring hospital admission? 
· Were any needles, dialysis lines or dialysers shared between you or any other patients? 
· Do you undertake any higher risk sexual activity eg. unprotected sex with a new sexual partner? (omit in children and young people depending on age)
· Do you inject any intravenous drugs into yourself?
· Did you have a transplant abroad?


Adapted from: Department of Health. Good Practice Guidelines for Renal Dialysis/Transplantation Units, Prevention and Control of Blood-Borne Virus Infection - Addendum, Guidelines for Dialysis Away From Base (DAFB). 2010.(1) 
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[bookmark: _Toc227883684]Lay Summary
Some people who are receiving dialysis treatment have virus infection such as hepatitis B, hepatitis C or HIV that are present in their blood. These infections can be transmitted to other patients if blood is contaminated by the blood of another with a viral infection.
Haemodialysis is performed by passing blood from a patient through a dialysis machine, and multiple patients receive dialysis within a dialysis unit. Therefore, there is a risk that these viruses may be transmitted around the dialysis session. This document sets out recommendations for minimising this risk. There are sections describing how machines and equipment should be cleaned between patients. There are recommendations for dialysing patients with hepatitis B infection away from patients who do not have hepatitis B. Patients should be vaccinated against hepatitis B, ideally before starting dialysis if this is possible. There are guidelines on how and when to do this, for checking whether vaccination has been effective, and for booster doses of vaccine.
There is a section on the recommended measures that should be taken if a patient receiving dialysis is identified as having a new infection of hepatitis B, hepatitis C or HIV.
There is a new section that provides recommendations where patients travel within or outside of the UK and have dialysis in other dialysis units. This covers advice on hepatitis B vaccination before travel and how to reduce the risk of hepatitis B, hepatitis C and HIV infection.
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Al patients will still require Hepatitis C PCR on return, at 2, 6 and 12 weeks; Hepatitis C antibody at 12 weeks and
HIV aglab combo assay on return, at 6 and 12 weeks (See Appendix 2).




image1.png
¥ UKKA

UK Kidney Association




