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Background

Solid organs transplanted

Heart, lung, liver, kidney, pancreas, bowel

Solid organ transplants improve

Quality of life 
Length of life

Kidney transplants save NHS money



Transplant transforms lives 
- UK facts -

Patients with a functioning transplant in the UK  - 47,100 
(approximate)

Last year,1282 individuals donated and 3322 patients received 
organs through transplantation

The total number of deceased donors and transplants fell this year 
for the first time in 11 years

Currently there are around 7,000 people on the UK national 
transplant waiting list 



Transplant transforms lives 
- UK facts -

At 1 year after surgery, good graft function is 
seen in:

– 97% of kidneys in living donor transplants

– 93% of kidneys from people who have died

– 93% of liver transplants

– 81% of heart transplants

– 82% of lung transplants

– Pancreas and small bowel transplant are also being 
performed



Source: Transplant activity in the UK, 2014-2015, NHS Blood and Transplant

Transplants7,8

3,322

Organs transplanted7,8

3,736

UK population1

~64,000,000
UK deaths2

~576,000
Deaths in hospitals3

~ 287,000
Potential donors4,5

7,450
Eligible donors4,6  

5,636

Donation requests4

3,295

Consented donors7

1,923

Actual 
donors7

1,282

1 Mid 2013 estimates: www.ons.gov.uk
2 2013 data: England & Wales www.ons.gov.uk; Scotland www.gro-scotland.gov.uk; Northern Ireland www.nisra.gov.uk
3 2013 data: England & Wales www.ons.gov.uk; Scotland www.isdscotland.org; Northern Ireland www.nisra.gov.uk
4 2014/2015 data: NHSBT, Potential Donor Audit 
5 Potential donor - patients for whom death was confirmed following neurological tests or patients who had treatment withdrawn and death was anticipated within four hours
6 Eligible donor - Potential donor with no absolute medical contraindications to solid organ donation
7 2014/2015 deceased donor data: NHSBT, UK Transplant Registry 
8 Using organs from actual donors in the UK

UK Potential deceased organ donor population, 1 April 2014 – 31 March 2015
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  Figure 13.3      Stages at which potential organ donors lose the opportunity to become actual donors,
  Figure 13.3      1 April 2014 to 31 March 2015

1 Potential DCD donor - A patient who had treatment withdrawn and death was anticipated within four hours

1 brain stem reflexes returned, and neonates less than 2 months post term

1 Potential DBD donor - A patient who meets all four criteria for neurological death testing excluding those for which cardiac arrest occurred despite resuscitation, 

1

DBD, 779 donated (45% of potential donors)
DCD, 494 donated (8% of potential donors, 12% of those not contraindicated)

17% 2%
4%

7%

33%

9%

29%

53%

48%

53%

Stages at which potential organ donors lost the opportunity to become actual donors,

1 April 2014 – 31 March 2015

Source: Transplant activity in the UK, 2014-2015, NHS Blood and Transplant



Source: Transplant activity in the UK, 2014-2015, NHS Blood and Transplant
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and patients on the active transplant list at 31 March

Donors

Transplants

Transplant list

6681

7224

7658
7887

8012
7814

7645

7335

7026 6943

Despite the increase in deceased organ donation and in transplantation 
over the last few years, there remains a significant shortfall between the 
number of donated organs and the number of patients needing a 
transplant

>1,300 people 

either died whilst 

on the waiting list 

or became too 

sick to receive a 

transplant



Patients’ outcomes after joining the transplant 
waiting list
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Patients’ outcomes at 1 year post-registration  

2011-2012 data, NHSBT. Urgent heart and super-urgent liver patients excluded.



Organs are second hand

Donor characterisation

Social

Medical

Travel

Clinical

Serology

Time and technology constraints



Transplantation is associated with risk

Risk of death without transplant

Risk of death associated with transplant

Donor-associated risk

Organ-associated risk

Surgery-associated risk

Risks from immunosuppression

Recurrent and de novo disease



Donor Transmitted Disease

Cancer

Infection

Metabolic diseases

e.g. amyloid, Wilson’s disease

Autoimmune diseases

e.g. ITP, peanut allergy



Man has to choose between possible death or HIV after being offered life-saving 
kidney from donor 'who may have been infected'

Tony Gartside, 40, had waited 4 years for a donor kidney and pancreas

Eventually got a call to say there was one available and rushed to hospital 

There, doctors informed him the donor had died from a drug overdose

HIV test results would take 2 weeks, while transplant had to be immediate

Mr Gartside decided to take the gamble and accept the infected organs 

Has since been told the donor did not have HIV  

By ANNA HODGEKISS FOR MAILONLINE

PUBLISHED: 12:16, 12 March 2015 | UPDATED: 15:08, 12 March 2015

Read more: http://www.dailymail.co.uk/health/article-2991431/Man-choose-
possible-death-HIV-offered-life-saving-kidney-donor-
infected.html#ixzz3kJq5SsOa 

Follow us: @MailOnline on Twitter | DailyMail on Facebook



 Last year, two patients in Wales died after being given kidney transplants infected with a parasitic worm.

 Darren Hughes, 42, and Robert 'Jim' Stuart, 67, were each given a kidney from a transplant donor who 
was carrying the deadly worm in his organs when he died. 

 Doctors were not aware the donor had the worm - known as Halicephalobus, which lives in soil and is 
found in horses - when the transplant operations were carried out at the University Hospital of Wales in 
Cardiff.

 Mr Stuart and Mr Hughes began to 'deteriorate rapidly' after their surgery and died less than three weeks 
later.

 The two men are part of only five cases ever recorded across the world - and all have died from the worm 
infection.

 Mr Stuart, of Cardiff, and Mr Hughes, of Bridgend, had kidney transplants in November 2013 but both 
died before Christmas.

 A post-mortem examination revealed they both died from infection called Meningeoencephaltis which was 
caused by the parasitic worm.

 Read more: http://www.dailymail.co.uk/health/article-2991431/Man-choose-possible-death-HIV-offered-
life-saving-kidney-donor-infected.html#ixzz3kJqRViDx 

 Follow us: @MailOnline on Twitter | DailyMail on Facebook



Need for a balanced approach
Basic principles

The risk-benefit ratio is a fundamental aspect of organ transplantation

Organs from all donors will carry some degree of risk and the risks 
associated with transplantation must be balanced against the benefits 
of transplantation and the risks of awaiting a further offer of a donor 
organ

The overall benefits of organ transplantation are high and more risks 
are accepted than with most tissues and cell-based treatments

Principle of balanced and proportionate approach to safeguard 
quality without compromising access to life saving treatment



Balancing risks

Donor risks are also dependent on recipient

Such as HIV or HCV infected recipients

Some infection transmission managed

CMV prophylaxis or pre-emptive treatment for D+/R-

Impact of treatment often ignored

e.g. DAA for HCV, HBV, HIV, ribavirin for HEV



Responsibilities

Patient

Give informed consent

Surgeon

Ensures the patient has given informed consent (post 
Montgomery vs Lanarkshire)

Decides whether to accept organ

Accountable person

Microbiologist



Responsibility of Infection specialist

Provide high quality, rapid and reliable screening service 
to the procurement organisation for donor 
characterisation with timely and expert advice on 
interpretation of tests

Help providing guidance on levels of risk in relation to 
offered organs, particularly from extended criteria 
donors

Support surgeons making difficult decisions with 
evidence-based guidelines, specialist opinion and advice

Does not decide whether an organ should or should not 
be used



Microbiological characterisation of 
donors and informed decisions 

The acceptability of the risk of infection after 
transplantation depends on the urgency of the need for 
transplantation and the availability of a suitable organ

This is ultimately the decision of the transplant clinician 
and the recipient

All parties involved in the process have a duty to 
facilitate the best possible informed decision



Last year, two patients in Wales died after being given kidney 
transplants infected with a parasitic worm.

Darren Hughes, 42, and Robert 'Jim' Stuart, 67, were each 
given a kidney from a transplant donor who was carrying the 
deadly worm in his organs when he died. 

Doctors were not aware the donor had the worm - known as 
Halicephalobus, which lives in soil and is found in horses -
when the transplant operations were carried out at the 
University Hospital of Wales in Cardiff.

Mr Stuart and Mr Hughes began to 'deteriorate rapidly' after 
their surgery and died less than three weeks later.

A post-mortem examination revealed they both died from an 
infection called Meningeoencephaltis which was caused by 
the parasitic worm.



Is this appropriate management?

Subsequent to Cardiff case

 several units declined offers from potential 
donors dying from undiagnosed ME; 

one Coroner refused permission for donation



Retrospective review of UK PDA
April 2003-March 2013

Potential donors with undiagnosed Meningo-encephalitis

Consented 63

Actual 52

Organs transplanted - 188

Kidney 94

Pancreas 12

Liver 44

Lung 16

Heart 22

This analysis excludes the Cardiff case

No one developed any donor transmitted infection



Conclusion
Expert timely microbiology testing and advice is 

necessary to ensure integrity of transplant programme

Need to balance risk of death or harm from use or 
non-use of organs

The degree of risk is dependent on both recipient and 
donor

The decision lies with implanting surgeon and 
informed, consented patient



VIRAL INFECTIONS IN THE TRANSPLANT 
SETTING 

- THE DECEASED DONATION PERSPECTIVE -

Inês Ushiro-Lumb
Lead Clinical Microbiologist for Organ Donation and Transplantation 
Consultant Virologist
NHS Blood and Transplant



Pre transplant Infectious Disease 
Donor Screening 

Why?

Who?

What for?



Pre transplant 
Infectious Disease Screening 
All organ donors in the UK are required to undergo microbiological 

screening to identify or exclude certain defined infections 

 European Union Organ Donation Directive - EUODD, 2010

 Guidance on the Microbiological Safety of Human Organs, Tissues and Cells 
used in Transplantation (SaBTO, 2011)

 Information is collected on the history and risk of transmissible 

diseases

Identification of pre-defined infectious conditions is not done to  
simply disqualify donors; instead, it helps define risk of donor-derived  
infection 

 When organs carrying identified risks are accepted:

 Opportunities to mitigate risks to the recipient

 Opportunities to monitor the recipient and intervene as appropriate
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Microbiological screening of deceased organ donors -
UK

PATHOGEN SEROLOGY TESTS FOR:

Human Immunodeficiency 

Virus type 1 and 2 HIV 1/2

anti-HIV- 1 and 2 antibody and HIV 

p24 antigen

HBV

minimum of two markers are tested 

for 

HBsAg Hepatitis B surface antigen 

Hepatitis B Virus anti-HBc anti-HBV core (total antibodies) 

anti-HBs anti-HBs antibody

Hepatitis C Virus HCV

anti-HCV antibody (and sometimes 

also core antigen) 

Human T cell Lymphotropic

Virus type 1 and 2 HTLV 1/2 anti-HTLV antibody

Cytomegalovirus CMV anti-CMV antibody

Epstein Barr Virus EBV anti-EBV antibody

Treponema pallidum Syphilis anti-treponemal antibody

Toxoplasma gondii Toxoplasma anti-toxoplasma antibody

Discretionary Malaria and T. cruzi antibody testing introduced in 2014



Markers of infection in potential and actual 
deceased  solid organ donors (UK, 2013)

HBsAg HBcAb HCV HIV CMV EBV2 HTLV Toxo2 Syph2

n % n % n % n % n % n % n % n % n %

All consenting organ 

donors

Negative 1901 95 1848 92.4 1871 93.5 1902 95.1 886 44.3 91 4.5 1897 94.8 1339 66.9 1762 88.1

Reactive 2 0.1 50 2.5 31 1.5 1 0.04 993 49.6 1129 56.4 1 0 308 15.4 6 0.3

Unavailable at 

offering 
98 4.9 103 5.1 99 4.9 98 4.9 122 6.1 781 39 103 5.1 354 17.7 233 11.6

Total 2001 2001 2001 2001 2001 2001 2001 2001 2001

Proceeding organ 

donors

Negative 1322 99.9 1297 98 1309 98.9 1321 99.8 642 48.5 67 5.1 1322 99.9 974 73.6 1232 93.1

Reactive 0 0 23 1.7 11 0.8 1 0.1 674 50.9 846 63.9 0 0 207 15.6 3 0.2

Unavailable at 

offering 
1 0.1 3 0.2 3 0.2 1 0.1 7 0.5 410 31 1 0.1 142 10.7 88 6.7

Total 1323 1323 1323 1323 1323 1323 1323 1323 1323

Donors from whom 

organs were 

transplanted

Negative 1256 99.9 1232 98 1245 99 1255 99.8 617 49.1 64 5.1 1256 99.9 924 73.5 1175 93.5

Reactive 0 0 23 1.8 9 0.7 1 0.1 634 50.4 816 64.9 0 0 201 16 3 0.2

Unavailable at 

offering 
1 0.1 2 0.2 3 0.2 1 0.1 6 0.5 377 30 1 0.1 132 10.5 79 6.3

Total 1257 1257 1257 1257 1257 1257 1257 1257 1257



Opportunities to learn from 
unusual events



Encephalitis caused by infections 
transmitted through organ 
transplantation



Donor-derived meningoencephalitis and 
risks for organ recipients 

Recognisable, treatable forms of meningo-encephalitis 

These should have been considered as part of the diagnostic work 
up of the donor

They should have been identified or excluded

Once correctly identified, they can be appropriately managed 

In some cases where the aetiology is known,  e.g. bacterial 
meningitis, organs may be safely transplanted, provided certain 
criteria are met



Increased  risk of tr of   of transmission  

CNS infection is not always recognised in candidate 
donors

 stroke, toxin ingestion, ADEM

Transmission can occur in the absence of clearly 
recognisable donor disease

Non-bacterial causes of ME in donor are highly 
associated with transmission to recipients

Highest risk when donor is

 Infected but asymptomatic

 Symptomatic but symptoms/ cause are masked by other conditions

 Symptomatic but infectious cause not suspected

 Symptomatic but cause unknown



What to consider during donor evaluation and organ 
offers - Has infection been ruled out?

Age and cause of brain death?

Co-morbidities that support CVA/stroke  vs. Infection?

Fever at presentation, clear, proven cause?

New neurological symptoms that cannot be explained?

Abnormal CT, MRI or CSF suggestive of an infectious 
process?

Environmental exposures associated with organisms 
which can cause ME?

 Geographic factors, time of the year

From: Organ Procurement Transplant Network, (OPTN, USA)  guidance 



What can we do to minimise 
guesswork

Availability of appropriate samples for timely 
investigations 

Completion of investigations of unresolved potential 
donor’s illness

Pursue diagnosis beyond donation

Post mortem

Discussions with coroner and pathologists prior to PM

Early pathologist impression and prompt start of investigations

Multi-disciplinary approach, networking!



West Nile Virus (WNV)

Eight clusters of donor-derived transmissions between 2002-2011 
reported from the USA

Infection occurred in 20 (87%) out of 23 exposed recipients

Encephalitis developed in 14 (70%)  recipients

2011 cluster: Donor with cerebral palsy and history of seizures; 
new onset fever, altered consciousness; diagnosis of UTI, found 
unresponsive at home; admitted for possible sepsis 

 all 4 recipients were infected

 donor had detectable WNV IgM and IgG, RNA negative in plasma, but 
present in lymphoid tissue

 New onset symptoms 
with pre-existing disease

 Consider correct 
investigations

 Transmission in the presence 
of specific  IgM and IgG , with 
undetectable plasma viraemia



Some representative findings in proven 
donor-derived WNV transmission 

Characteristics of organ donors known 
to have  transmitted  WNV  

Recipient’s CSF findings in published donor-
derived WNV infection  

Winston et al, Transplantation  2014

Medical condition leading to organ donation 

Trauma 4

Cerebral haemorrhage 2

Gunshot wound 1

Cerebral palsy, febrile illness 1

Retrospective testing 

Positive serum (PCR) 4/8

Positive IgM in serum 3/8

Positive IgG in serum 4/6

Positive tissue (PCR) 1/1

Parameter
No. of 
recipients  
tested

Result

Mean RBC count/mm³ (range) 5 227 (2-698)

Mean WBC count/mm³ (range) 11 86 (0-675)

Mean % of PMN (range) 7 62% (24% - 92%)

Mean protein, mg/dl (range) 11 88 (29-149)

Mean glucose, mg/dl (range) 7 65 (44-105)

Positive WNV PCR,
No. positive/No. tested (%) 8

6/8 (75%)
[83% in serum]

Positive WNV, IgM
No. positive/No. tested (%) 14

10/14 (71%)   
[83% in serum]                

 Combination of diagnostic 
strategies required

 CSF profile
Low cellularity , 
PMN pleocytosis

 Antibody 
response



Rabies Virus

The virus travels through peripheral nerves via retrograde 
transport, from the point of inoculation to the CNS

Viraemia is not thought to occur

Three clusters described to date, involving bat, canine and racoon 
variants



Rabies Virus

Transmission through SOT was first described in 2004:

 Donor had presented twice to A+E with fever, vomiting, dysphagia, 
confusion and agitation

 Admitted for acute cocaine-induced SAH

 3 SOT recipients, 1 recipient of iliac artery developed symptoms within 
30 days and died of rabies within 6 weeks from transplant

 History of bat bite uncovered after rabies diagnosis

 ¾ recipients had detectable rabies Ab 
 Unidentified risks
 Unrecognised symptoms 
 Recipients’ Ab response

Srinivasan A.  et al  NEJM 352:11, 2005



And about the history ....

Significant exposure to wildlife; 
trapping of racoons, bites

D
O

N
O

R

Presentation 
Nausea , vomiting, upper limbs 
paresthesia for 4 days ; febrile

Past history

Had just returned from a fishing trip ; no 
risks for infectious diseases, including 

rabies

On admission
Dysphagia to liquids, altered mental 

status, seizure. Died on D17

Working diagnosis Ciguatera poisoning

Cause of death Complications of severe gastroenteritis

Positive findings
High peripheral  WBC count; pleocytic 

CSF 

Retrospective 
interview 

R
EC

IP
IE

N
T

S

L  Kidney recipient 

17 months post tx; hip pain radiating to 
leg, abdominal pain around  the graft site. 

Encephalitis. Died of rabies on D22

R  kidney, heart, liver 

All received PeP*for rabies at 18 
months post Tx; seroconverted and 

remained asymptomatic. Liver recipient 
previously vaccinated 

Donor characterisation
Long incubation period
Immunisation 
Survival of recipients

PeP = HRIg + 5 doses of vax

Vora et al, JAMA 2013 



And about the management…

Donor died of encephalitis of unknown aetiology (Germany)

 Altered mental status, aggressiveness, use of illicit drugs 

3 recipients (lung, kidney and pancreas)  developed symptoms similar 
to the donor’s symptoms around D+ 20 to 35, prompting 
retrospective examination of donor’s brain

Travel history was re-visited and a dog bite in India was uncovered

 All 6 recipients received Post Exposure Prophylaxis (HRIg+5vax)

 Recipients of corneas remained well (removal of grafts)

 Liver recipient had been vaccinated 20 years previously

 3 symptomatic patients died

Quick link to donor
PM material available 

Post donation 
diagnosis
 Role of 
immunisation 



Viral Hepatitis



Increasing numbers of  hepatitis E  in absence of travel

Recognition of a widespread zoonosis associated with rolling animal 
infections of Genotype 3

HEV is now most common cause of enteric acute hepatitis

Estimated 60 000 infections/year in England, with seroprevalence 
rates of ~13% adults

High rate of asymptomatic infections 

Persistent infection in the                                          
immunocompromised

Hepatitis E Virus emerging zoonosis in the 
UK



Chronic genotype-3 HEV infection has been described in solid-organ 
transplant , haematological and HIV-positive patients

It occurs mainly under deep, maintained  immunosuppression, with 
diminished HEV specific T cell response

60% of patients can evolve to chronic hepatitis

10% of patients can develop cirrhosis

Reduction of immunosuppression facilitates HEV clearance

Ribavirin and Pegylated-interferon are efficient at controlling HEV 
replication 

Because of its tolerance, ribavirin monotherapy is currently the 
preferred choice when antiviral treatment is required

Hepatitis E Virus infection in the 
immunocompromised host 

(Kamar, Garrouste et al. 2011, Kamar, Rostaing et al. 2013)



79 RNA positive 
donations

(genotype 3, group 
2)

129 blood 
components

67 
Discarded 
or recalled

62 
Transfused

60 recipients

43 recipients 
followed up

25 no evidence 
of infection at 

week 16 (58%)

18 evidence 
of infection 

(42%)

17 not 
possible to 
follow up 

Transmission rates in the English blood donors study
(Hewitt et al Lancet 2014)



HCV infection in the eclipse period

Known HCV 

1b infection 

pre-transplant 

Known HCV 3a 

infection pre-

transplant 

Newly acquired 

infection, genotype 2b 

PWID Donor 
HCV RNA negative at Day -4, 
HCV RNA retrospectively  detected 
in splenocytes. Genotype 2b

Interpret in context! 



 Response to novel antiviral therapies are gradually transforming  how we 
think about HCV in the transplant setting

HCV-positive kidneys could become a valuable resource for patients who 
would have little chance of kidney transplantation

During 2005-2014, 3273 HCV antibody positive donors were identified

Of the 6546 kidneys, 37% were transplanted, mostly to HCV positive 
recipients (91%) 

Treatment options, costs, ethical issues, patient informed-consent

HCV –?future perspectives 

( 2015)



Blood borne viruses and the higher risk donor 

With the scarcity of donors to meet patients needs, more 
extended  criteria donors are being used 

Increase in acceptance of donors with risk factors for blood 
borne viruses, as well as donors who are known to be 
infected with these viruses

No screening test can detect all infections

Testing recipients of organs from high risk donors at 1-3 
months post transplant allows early identification of 
unintended infection and appropriate management  



Importance of event notification  

Notification of post transplant events that could be of donor 
origin is a regulatory requirement 

Failure to make the link to the donor is a frequent problem

Central reporting to the organ procurement organisation 
(ODT) is mandatory

 Other recipient centres can be alerted

 Other cases can be identified 

 Opportunities for appropriate intervention



www.odt.nhs.uk



Conclusion 
Organ safety and availability should be balanced and carefully 

considered

Every opportunity must be taken to increase the numbers of 
donors and organs used, within accepted legal, ethical and good 
practice frameworks

It is equally important that no effort is spared to avoid wastage of 
precious organs

Infection specialists have a very important role to play, including-

 Provision of fully characterised pre-donation screening results 

 Provision of  the best available information for transplant teams and 
their patients, at the time of organ offer,  so that they can make better 
informed decisions 



Thank you


