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1 Introduction/Acknowledgments 

1.1 This paper has been prepared by United Kingdom Plasma Action, in association with the British Society 

for Immunology, the Immunology and Allergy Nurses Group, Primary Immunodeficiency UK and the 

UK Primary Immunodeficiency Network at the request of the MHRA review team coordinating the re-

assessment of UK policy in respect of UK blood donors’ plasma, particularly in relation to historic fears 
of potential vCJD infectivity.  After extensive investigation, consultation and desk research, the main 

aim of this paper is to contribute some up-to-date insights into the scientific basis for earlier theories 
about UK donor plasma safety, shed further light on the current status of those theories and suggest 
some helpful conclusions in the context of present day strategic policy. 

1.2 In line with the MHRA’s request, the main focus here is on matters related directly to the safe use of 
UK donors’ plasma for product manufacture in the context of its alleged potential vCJD infectivity.  The 
wider case supporting pharmaceutical use of UK donors’ plasma is set out in other documents [eg. the 

UKPA Submission of comments to the European Medicines Agency on EMA/CHMP/BWP/303353/2010 

Rev 3; UKPA.Memorandum.906/D/Draft.V.1.7; and the UKPA Notes on Immunoglobulin Demand 

(Ref.7.19 – 7.21, p.11, below)].  The body of this present paper does not therefore include detailed 
reference to the risks and dangers inherent in the UK’s 100% reliance on plasma products imported 

from overseas, the danger to patients of shortages and potential outages of vital medicines, nor the 
strategic threat to the security of NHS supplies occasioned by the uncertain and rapidly deteriorating 

global plasma supply situation.  These, together with the significant cost implications of the UK’s 100% 
reliance on imports in this context, are of course matters of significant concern but the details of which 

are outside the scope of the present paper. 

1.3 These highly significant risks to patient health and safety (1.2 above), arising as they do from the 
current failure to make best use of UK donors’ plasma, will no doubt be considered by the MHRA and 
CHM teams in their balanced deliberations into these matters.  Clearly, these deliberations will include 

both the potential risks allegedly attached to using UK plasma for product manufacture and the 

potential dangers of not doing so. This paper concentrates mainly on the former, but includes, in the 
Conclusions (Section 6, p.10), some suggestions as to the relevance of both aspects in relation to the 
UK plasma policy review. 

1.4 Though any errors and omissions in the paper are of course entirely his own, the author would like 
gratefully to acknowledge the contribution made to the research by helpful discussion and 

correspondence with Professors James Ironside and Richard Knight of Edinburgh University and with 

Dr Robert Perry and Dr Peter Foster, both formerly of the Scottish National Blood Transfusion Service 

Protein Fractionation Centre. Their help has been invaluable. 

2 The precautionary ban on UK donors’ plasma, in historical perspective 

2.1 In addressing the current plasma policy review it seems appropriate to place the status quo ante within 

its historical context.  As will be demonstrated herein by reference to the record, the original ban on 
the pharmaceutical use of UK donors’ plasma in 1998 was based less on solid scientific evidence than 
on the kind of guesswork and reasoned precautionary estimation that is often inevitable in emergency 
situations of this kind.  As the Committee on Safety of Medicines made clear at the time, the 1998 
plasma ban arose from the kind of emergency thinking out of which one always hopes to emerge as 

matters clarify and provisional theories unavoidably conceived in haste can be checked against the 
facts. 

2.2 The 1998 ban was implemented as a precaution against unknown potential risks from a then little 
understood pathogen, the prion associated with what is now known as Variant Creutzfeldt Jakob 
Disease (vCJD), then “New Variant Creutzfeldt Jakob Disease (nvCJD)”.  The deliberations leading to 

the decision to impose the ban are set out in the records of the Committee on Safety of Medicines and 

its specialist TSE/nvCJD Working Group.  The conclusions are summarised in minutes of the 

Committee’s meeting on 30th April 1998.  In summary, the Committee noted the conclusions of the 
TSE/nvCJD Working Group as follows: 

2.2.1 There was at that time no evidence that nvCJD was transmissible by blood transfusion, but given 
that prion proteins associated with the disease had been detected in the lymphatic system it was felt 
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possible that they might also be present in white cells in the blood.  [This was the primary reason why 
leucodepletion was introduced as a major precaution protecting the blood supply.  There is no 

suggestion that this measure should be discontinued.] 

2.2.2 No test was available to detect the relevant prion protein and the possibility that such a test 
would be developed in the near future was considered to be remote. 

2.2.3 Although it was recognised that the plasma product manufacturing process might be effective 

in partitioning or even deactivating the putative vCJD prion, satisfactory validation of this was not felt 
to be possible at that time.  Also, it was not known whether the partitioning/deactivation process 

would be complete for all plasma fractions. 

2.2.4 Since plasma products are manufactured from large pools of plasma, the risk of prions being 
present in a plasma product was thought to be much greater than the equivalent risk from a single unit 

of blood.  It was also noted that some patients who receive these products are treated on a long term 
basis regularly and may be exposed to plasma from many hundreds of thousands of donors in a year, 
e.g. in the case of patients with haemophilia and immunodeficiency disorders. [It should be noted here 

that these fears about pooling and multiple dosage, persuasive though they were felt to be at the time, 
have since proven to be misplaced. (Cf. eg. Section 5 and references 7.9, 7.14 and 7.22 – 7.24 p 11).] 

2.2.5 On the basis of the understanding current at the time, the Committee recommended that 
manufactured blood products should not, at least for the time being, be sourced from UK plasma.  

Although it was recognised that some parts of the manufacturing process for blood products may 
separate prion proteins, it was not felt that the state of the art at the time allowed for these processes 
to be satisfactorily validated.  Therefore it was felt that the theoretical risk of vCJD transmission by 

blood products could not at that time be discounted.  [It will be noted that neither the Working Group 
nor the Committee asserted that there was in fact a risk of vCJD transmission by plasma products, only 
that such a risk could not at the time be discounted.  With hindsight, the situation is now much clearer. 

(See for instance 4.12. 4.13 & 4.14 below). No case of vCJD infection via a plasma derived medicinal 

product has in fact ever been confirmed, before, during or subsequent to the vCJD epidemic.] 

2.2.6 The Committee made a particular point of stressing (the italics here are from the original 

Committee minutes) that – ”In the future when a test is available to identify the agent of nvCJD in blood 

donors or when a validated inactivation process is developed it is hoped that there will be a return to 
the use of UK donor plasma.” 

And, later – “The BPL and PFC should be encouraged to undertake research into validating processes 
for the identification and removal of nvCJD agents in source plasma, so that the use of UK plasma may 
be re-established safely in the future.” 

It is this long hoped for re-establishment of the safe use of UK donors’ plasma for medicinal product 

manufacture that the UK clinical and patient representative communities are so anxious to see happen 
and which the MHRA and CHM teams are of course now addressing. 

3 The developing story from 1998 onwards 

On the points set out by the Committee on Safety of Medicines in 1998, what has happened since may 
be summarised as follows: 

3.1 The R&D team at the Scottish Protein Fractionation Centre (PFC) undertook a programme of work to 
examine potential prion removal/reduction processes in use there at that time.  This was reported in 
three published papers (Ref. 7.15 – 7.17).  All of these studies reported encouragingly positive results.  

However, further studies were precluded by an NHS Scotland policy decision in 2005/6 to sell or close 

the PFC.  It was eventually closed in 2008. 

3.2 Later, the BPL team also investigated the prion reduction/removal capabilities of its processing steps, 

also with promising results (Ref. 7.18).  However, BPL was subsequently sold to a private company with 
less interest in UK donors’ plasma and no further research on this subject has been reported by them. 

3.3 No satisfactory test for vCJD was ever developed to the point of commercialisation or widespread 
availability.  This seems to have been due mainly to two closely associated phenomena; 
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 vCJD, thankfully, became so vanishingly rare that the development and validation of an effective 
test of the appropriate sensitivity and specificity became, effectively, impossible. Although 
prototype technologies became available (e.g. Jackson et al 2014 and Concha-Marambio et al 2016) 

it never proved possible to confirm their widespread applicability nor their capability accurately to 

detect vCJD infection in the blood of asymptomatic carriers; 

 also because of the extreme rarity of the disease, there was never a sufficiently high volume 
financial model upon which to base any justification for the investment that would have been 

necessary to commercialise a test for it, even if that had been a practical possibility. 

3.4 In relation to specific vCJD associated processing validation studies, the ethical and operational 
difficulties involved made validation of the removal/deactivation during fractionation of this specific 

prion increasingly difficult.  Also, given the sale of the UK’s last remaining plasma fractionation capacity 
to an international player with little interest in UK blood donors or their plasma, there was no 

commercial incentive for anyone in the fractionation sphere to progress any of the vCJD prion issues 
that some might have seen as outstanding. 

3.5 In parallel with the above, the normal life of the UK Blood Transfusion Services went on, over a period 
now exceeding 22 years.  Whole blood and fresh blood components from UK donors were never 

banned from use and continued to be administered to patients in the normal way, subject to the 
universal introduction, in 1998, of leucodepletion.  With hindsight, this effectively created a vast 
clinical trial testing out the theories and expectations generated through the old Committee on Safety 

of Medicines, as regards the possible prevalence and infectivity of vCJD associated prions amongst the 
UK blood donor population.  As recorded by NHSBT, the SNBTS and the Northern Irish Blood 
Transfusion Service, this huge “clinical trial” has now stretched to over 60 million units of red cell 

concentrate, fresh frozen plasma and other fresh blood components in the years since the introduction 
of universal leucodepletion (Ref: FOI Request responses 2019).  It is noteworthy that this has resulted 

in no confirmed (or even alleged) cases of vCJD arising from any of those fresh blood components. 

3.6 As can readily be seen therefore, given the data that has emerged over the last 22 years, neither a test 
for vCJD in donors/potential carriers nor a validated specific vCJD inactivation step in the fractionation 

process has proved achievable, nor, with hindsight, necessary.  However, even though the presence of 
any vCJD infectivity in UK donors’ plasma is now vanishingly unlikely, effective pathogen 
removal/reduction still remains an important and highly reassuring factor in policy making and risk 

management.  This paper therefore includes reference to the excellent pharmacovigilance data on 
products made by the UK fractionation centres (BPL and PFC) at the height of the BSE/vCJD epidemic 

last Century.  These included batches that were subsequently identified as having contained plasma 
from donors subsequently diagnosed with vCJD, but which never transmitted vCJD to any patients. 

(Ref: Zaman SMA et al. Haemophilia 2011, 17: 931–937; National CJD Research & Surveillance Unit, 
Brain Sciences Dept. Edinburgh; and UKPA.Memorandum.906/D/Draft.V.1.7_31.01.’20). 

3.7 Reference to the wider body of literature relevant to pathogen removal/deactivation is included in 
Sections 5 and 7 below.  The UKPA team believes that, taken together with the earlier 

pharmacovigilance data, the referenced findings constitute strong reassurance of the efficacy of 
modern pharmaceutical processing methods for the manufacture of plasma derived medicinal 
products (PDMPs) including in relation to any potential (extremely unlikely but not impossible) return 
of vCJD at a later date. 

4 The up-to-date evidence 

4.1 The 1998 ban on the pharmaceutical use of UK donors’ plasma having been initiated more or less blind, as 

an emergency precautionary measure, it was hoped at the time that in due course a better understanding 
of the disease would soon facilitate the development of robust scientific theories, consistent with the 
emerging facts, that would have conclusively confirmed the necessity for the ban.  In fact however, due 

largely to the rapidly diminishing level of actual vCJD threat, very few relevant academic studies have been 

undertaken.  (There have been fewer vCJD studies over the last 22 years than, for instance, the number 
devoted to Covid-19 in the first six months of the present pandemic). 
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4.2 This is not to say of course that the ban on the fractionation of UK donors’ plasma may not have been a 
wise precautionary step at the time.  However, on the basis of the clinical evidence and of the published 

scientific record, as summarised in this Section 4, it now seems clear, with hindsight, that the ban lacks the 
solid evidence-based scientific justification that would be necessary to support its continuation in the 

present day. 

4.3 Following the early days of widespread uncertainty about vCJD, attempts have of course been made to 

make sense of the clinical and epidemiological reality on the basis of well constructed scientific theory.  
With few studies and a very small amount of data to go on, this was always going to be a difficult task.  A 

continued dearth of large scale investigative material has hampered those attempts throughout.  The 
provisional theories that have been propounded so far, though initially accepted as a reasonable basis for 
precautionary risk management and decision making, have not in fact resulted in any robust thesis 

consistent with the empirical evidence.  Bennett and Daraktchiev, in their paper ”Blood-borne transmission 
of vCJD, re-examination of scenarios” (DoH, September 2011) summed the situation up as follows:  

"The main current concern …... is to arrive at a set of working hypotheses on blood-borne transmission 

risks that are more fully consistent with the evidence now available.” 

4.4 With a further nine years of evidence accumulated since then, the Bennett/Daraktchiev observation seems 
more apposite than ever.  Since that 2011 paper, the dissonance between the emerging evidence and the 
main theories that had previously been interpreted as supporting the rationale for a UK plasma ban has 

become even more marked.  In this Section 4, the academic evidence is examined and some of the key 
weaknesses in previous theory proposals explored.  It is not claimed that these analyses serve to further 
the cause of theory construction.  Much more data would need to be available for that.  The purpose of 

these notes is simply to highlight the extent to which the long-established and highly influential scientific 
theories and risk predictions of the last 22 years have proved to be an unreliable basis for decision-making; 
and to propose a more up-to-date perspective on the UK donors’ plasma ban; a perspective that is more 

consistent with the currently available data. 

4.5 Much of the strategic thinking on the safety of UK donors’ plasma has of course been influenced by the 
well-known Appendix studies (References, Section 7. p11).  The Appendix 3 study for instance (Gill et al 

2020) was taken to show that all of 129 genotypes (MM, MV and VV) may be liable to demonstrate the 

presence of the abnormal prions detected in the studies and may therefore indicate susceptibility to vCJD 
infection.  It has been noted that these findings are consistent with evidence from experimental studies in 

transgenic mice that all 3 codon 129 genotypes in the prion protein gene (PRNP) are “susceptible to 
infection with vCJD” (Bishop et al, 2006).  However, it has also been noted that this does not necessarily 
mean that all or even any of the “infected” susceptible individuals will actually progress to clinical 

manifestations of the actual disease vCJD or suffer from it in any way. 

4.6 The correlation between vCJD and the observed accumulations of PrP (abnormal vCJD associated prion 
protein material) in lymphoid tissue, as detected by immunohistochemistry would appear to be well 
supported.  Such accumulations have not so far been found in patients suffering from other human prion 

diseases such as sCJD or the transmitted forms of iatrogenic CJD or Kuru (Hilton et al, 2004; Gill et al, 2020).  
Nor has there so far been any evidence of PrP accumulation detected by immunohistochemistry in a range 

of lymphoid tissues from patients with a range of inflammatory, infective (non-prion) or neoplastic 
disorders (Hilton et al, 2004).  However, the correlation remains problematic, in that it has led to risk 

estimates and projections of likely infectivity that have repeatedly proven to be very wide of the mark in 
terms of actual symptomatic presentations of the disease. 

4.7 In addressing the striking dissonance between theory and fact in the context of the Appendix 3 Study (Gill 
et al 2020) the authors indicate that two interpretations of the results are possible: 

 Either there is a low background population prevalence of abnormal PrP in human lymphoid tissues that 
may not progress to vCJD; or 

 alternatively, all positive specimens may be attributable to BSE exposure, a finding that would 

necessitate human exposure having begun in the late 1970s and continuing through the late 1990s.  

The authors also state that “whichever interpretation is preferred, the contrast between the prevalence of 
abnormal PrP and the number of clinical vCJD cases seen to date (mid-2020) strongly suggests that possibly 
none of those in whom abnormal PrP is detected through an ante-mortem lymphoid tissue survey will 

develop any symptoms of prion disease”. 
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4.8 In further reference to the dissonance between some of the published theory relevant to the UK donors’ 
plasma ban and the empirical observations now available, mathematical modelling of the tail of the vCJD 

epidemic (Garske and Ghani, 2010) suggested: 

“a potentially long but uncertain tail in the epidemic, with a peak annual incidence of around 11 cases 
(between 1 and 65 cases at the 95% credibility interval.)  These cases are predicted to be due to past food-
borne transmissions occurring in previously mostly unaffected genotypes and to transmissions via blood 

transfusion in all genotypes.  However, we also show that the latter are unlikely to be identifiable as 
transfusion-associated cases by case-linking.  Regardless of the numbers of future cases, even in the 

absence of any further control measures, we do not find any self-sustaining epidemics.” 

4.9 Since the Garske and Ghani publication in 2010, as compared to their 11 deaths/annum prediction, there 
have been 5 cases of vCJD reported in 2011, none in 2012, 1 in 2013, no cases in 2014 or 2015 and 1 in 

2016.  In view of the dissonance between the 2010 Garske and Ghani predictions and the actual figures, it 
would seem appropriate that a new theoretical basis for projections/predictions should now be sought, to 
create more effective tools for risk modelling and decision making. In the specific context of vCJD risk 

assessment in relation to blood and fresh blood components, the most recent risk model known about at 

the time of writing is the one prepared by the Advisory Committee on Dangerous Pathogens (ACDP) in 
August 2018, which in a similar way to the Garske and Ghani assessments, has also proven to be widely 
adrift of the empirical facts. (See also Appendix 1, page 12). 

4.10 In preparing new more up-to-date decision support tools, risk modellers will no doubt wish to take 
particular account of the data on vCJD infections known or alleged to have arisen from blood components 
or products.  The four cases of apparent transfusion transmission of vCJD infectivity identified in the UK 

were all in recipients of non-leucodepleted packed red blood cells linked to donors who subsequently died 
from vCJD (Seed et al 2018).  Three of the recipients who were codon 129 MM developed and died from 
vCJD.  The 4th recipient, who was codon 129 MV, died of an unrelated condition after the transfusion 

(Peden et al 2004).  Since the introduction of universal leucodepletion of blood components in the UK in 
1998-9, no further cases of apparent transfusion transmission of vCJD infectivity have been reported.  No 

cases of vCJD have ever been reported in plasma recipients or recipients of plasma fractionation products. 

4.11 In relation to possible/alleged vCJD risks from fractionated products, a paper on the subject published in 

2009 (Ward et al, Vox Sang 2009, 97, 207–210) concluded: “It is unlikely that any of the UK vCJD clinical 
cases to date were infected through exposure to fractionated plasma products.  However, the possibility 

that such transmission may result in vCJD cases in the future cannot be excluded.” 

This precautionary comment by the authors is of course understandable, particularly given the 
circumstances at the time, but it should be noted that inability to conclusively exclude something is not 

necessarily good grounds for asserting it.  It would certainly not seem reasonable to claim that possibility 

as a good reason to ban UK donors’ plasma from a vital pharmaceutical supply chain in the absence of 
appropriate confirmatory evidence in support of the ban; particularly when there exists extensive 
pharmacovigilance data and other clear evidence weighing heavily against it. 

4.12 In 2011, a published Surveillance Study (Zaman et al, 2011) followed 787 UK patients with an inherited 
bleeding disorder prospectively followed-up for 10–20 years through the UK Haemophilia Centre Directors’ 

Organisation.  These patients had been treated with any of 25 ‘implicated’ clotting factor batches from 
1987 to 1999 which included in their manufacture plasma from eight donors who subsequently developed 

clinical vCJD.  The vCJD infectivity of these batches was estimated using plasma fraction infectivity 
estimates and batch manufacturing data.  The total potential vCJD infectivity exposure of each patient was 
estimated by cumulating estimated infectivity from all doses received during their lifetime; and was 
compared with the actual observed outcome in each case. 

4.13 Of 787 patients, 604 (77%) were followed-up for over 13 years following exposure to an implicated batch.  

For these 604 patients, the estimated vCJD risk was computed as ‡1% for 595, ‡50% for 164 and 100% for 
51.  These estimated risk levels were additional to background UK population risk due to potential/possible 

dietary exposure.  Of 604 patients, 94 (16%) received implicated batches linked to donors who developed 
clinical vCJD within 6 months of their donations.  One hundred and fifty-one (25%) had received their first 
dose when under 10 years of age.  By 1st January 2009, none of these patients had developed clinical vCJD.  

The authors concluded:  



          UKPA Supplementary Memorandum on Plasma Safety: P.S.M.207/C/28.08.2020                              Page 8 of 12 

“The absence of clinical vCJD cases in this cohort to date suggests that either plasma fraction infectivity 
estimates are overly precautionary, or the incubation period is longer for this cohort than for implicated 

cellular blood product recipients.  Further follow-up of this cohort is needed.”  

After follow-up of the cohort over the following eleven years, it remains true in 2020 that no cases of vCJD 
have been reported in UK haemophilia patients.  This would seem to provide strong support for the 
authors’ first conclusion that “plasma fraction infectivity estimates are overly precautionary”. 

4.14 A similar long term surveillance study is being carried out at the UK National CJD Surveillance Centre, 
following the progress of patients on regular treatment with Immunoglobulin (Ig).  This study also includes 

patients who received Ig made from plasma batches that subsequently proved to have contained plasma 
from donors who later turned out to be vCJD positive.  Despite this, the Ig study, like the haemophilia study, 
has so far reported no cases of vCJD infection, confirmed or suspected.  (National CJD Research & 

Surveillance Unit 2020: https://www.cjd.ed.ac.uk/sites/default/files/figs) 

4.15 There is therefore a significant body of scientific evidence supporting the conclusion that UK sourced 
plasma products were, and could again be, safely vCJD-free.  There is only one academic paper that may 

indicate a contrary view and that paper remains controversial.  In a survey of autopsy tissues from UK 
patients with haemophilia, abnormal PrP was detected by Western blot analysis (but not by 
immunohistochemistry for PrP) in a single sample of the spleen in one patient who was codon 129 MV.  
(None was found in the twenty other spleen samples analysed from the same patient at the same time).  

A risk analysis of this case suggested that the most likely route through which this individual was infected 
was through receipt of UK-sourced plasma products (Peden et al, 2010).  However, this finding is not 
consistent with the clinical evidence and, even in the context of the study, on its own terms, other 

possibilities cannot be excluded.  This case may for instance be analogous to the findings in the Appendix 
3 study of “a low background prevalence of abnormal PrP in human lymphoid tissues that may not progress 
to vCJD” (Gill et al 2020).  It seems doubtful therefore that the findings of this one controversial paper can 

form a reliable basis for risk projections, especially when those fly so far in the face of the clinical evidence. 

4.16 In the blood and fresh blood component context, in 2019, based on an updated assessment of vCJD risk, 
the Special Advisory Committee on the Safety of Blood, Tissues and Organs (SaBTO) recommended that 

the previous long-standing risk reduction measures for patients born on or after 1st January 1996 or with 

TTP be withdrawn (Ref. 7.1 SaBTO Paediatric Components Working Group Report “Importation of plasma 
and use of apheresis platelets as risk reduction measures for variant Creutzfeldt-Jakob Disease”).  This 

recommendation was put forward, accepted by Ministers and implemented despite the lack of a screening 
test for vCJD in blood donors.  This is due to a revised risk assessment showing that the predicted number 
of deaths due to vCJD transmitted by blood donations, including plasma and platelets is “much lower than 

previously estimated” (Minister’s statement to Parliament, September 2019.)  It should be noted however 

that even this new “much lower” estimate of risk proves on closer examination to be far adrift of the facts 
and badly in need of further downward revision. (See also Appendix 1, page 12.) 

4.17 Despite the still exaggeratedly high level of risk predicted by the risk assessment model they were given to 

use, SaBTO judged that the previous precautionary measures would only prevent a small number of 
theoretical additional deaths and that, taking account of all the factors relevant to the case, these 

precautions were no longer a worthwhile policy option.  In their report, SaBTO stated: 

“Removing the current risk reduction measures will allow more equal provision of components, less 

operational complexity and risk, and will allow more resources to be deployed to save lives elsewhere in 
the NHS.” (Ref 7.1) 

The evidence suggests that this judgement also applies - only almost certainly more so – to the lifting of 
the ban on UK donors’ plasma for fractionation, particularly when a more up-to-date risk model is 

deployed. (See also Appendix 1, Page 12.)  The lifting of the current ban will certainly also allow more 

resources to be deployed to save lives elsewhere in the NHS. 

4.18 In summary, the concrete evidence supporting the need for an in-depth review of current risk models and 

pointing clearly in the direction of a change in UK plasma policy includes: 

 the steep decline of vCJD cases in the general UK population (more rapidly than predicted in the 2010 
mathematical modelling of Garske and Ghani) 

https://www.cjd.ed.ac.uk/sites/default/files/figs
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 the long term and continuing absence of any cases of vCJD in UK immunology patients, including those 
deemed most at risk of exposure to potentially vCJD-infected plasma products (ref. 7.9) 

 the continuing absence also of any cases of vCJD in the UK haemophilia population, including those 

subject, apparently, to the highest theoretical risk of vCJD exposure (ref. 7.14) 

 the continuing absence of vCJD transfusion transmitted infection in UK patients, over 22 years, with 

more than 60 million units administered (Ref. NHSBT & SNBTS records) 

 the deliberations and judgements reported in the recent SaBTO document (Ref. 7.1) 

Note: It may seem surprising that SaBTO’s considerations excluded UK plasma-derived medicinal products.  

This has sometimes been taken to imply a judgement on UK plasma product safety, but in fact it arose 
simply from the tight scope of SaBTO’s brief, which is limited to fresh blood and components.  The SaBTO 
report includes a recommendation that further work should be undertaken to re-assess UK plasma product 

policy.  This work is now of course ongoing at the MHRA and the CHM. 

4.19 In contrast, the evidence previously adduced in support of the higher historical risk assessments turns out 

on closer examination to constitute a counter-weight that is, by comparison, insubstantial in both data 

volume and theoretical robustness. 

5 Pathogen Removal/Deactivation 

5.1 As highlighted above, the absence of vCJD prions from the UK blood supply is a key point in the case 
demonstrating the safety of UK donors’ plasma.  Given the epidemiological evidence, it seems unlikely that 

pathogen removal is in fact of any special concern in the vCJD context; other than as a reassuring element 

of the overall general safety of this area of pharmaceutical processing.  However, it cannot escape attention 
that in the specific case of vCJD, even at the height of the BSE/vCJD epidemic, the overall effectiveness and 

safety enhancement of pooling, processing and the relatively primitive pathogen reduction techniques in 
use at the time proved nevertheless to be reassuringly high.  (Ref. 4.12, 4.13 and 4.14 - Zaman et al, 2011; 

and Nat. CJD Research & Surveillance Unit 2020: https://www.cjd.ed.ac.uk/sites/default/files/figs) 

5.2 The evidence from the pharmacovigilance data is consistent with the findings of the four studies conducted 

at PFC and BPL in the early 2000s (Ref. 3.1 & 3.2 above and 7.15 – 7.18, below).  However, further scientific 
progress over the years has led to an even higher level of safety assurance than it was possible to obtain 

in those earlier days.  [Cf, for example, the three review papers cited in 7.22 – 7.24] 

5.3 The industry typically guards against pathogens (both known and unknown) in three main ways: 

5.3.1 Selection of donors - known to reduce risk by a factor of between 100 and 1000.  Donors typically 

pass through a two-stage screening process on an ongoing basis, at least once every six months (ref. 7.22). 

5.3.2 Donation testing (for known pathogens).  This is also thought to reduce risk circa 100 fold (ref. 7.22). 

5.3.3 The plasma processing itself.  This is by far the biggest risk-reduction element of the three.  It includes 
pooling (contaminant dilution), factor purification and process steps specifically aimed at pathogen 

inactivation/removal.  This element of the safety process has been shown to reduce risk by approximately 
1,000,000 fold per inactivation step (ref. 7.22).  There are typically at least three such steps in the modern 

plasma fractionation process.  In the case for instance of Takeda Immunoglobulin products; the steps are: 

 a solvent/detergent step; 

 nanofiltration (35-nm) antibody-enhanced; and 

 a low pH/elevated temperature incubation step. 

The effectiveness of these steps in prion reduction/inactivation has been demonstrated.  (Ref. 7.25.) 

5.4 In summary, in the context of the safety of plasma derived medicinal products, the evidence of 
effective pathogen removal/inactivation ties in well with the relevant mass of pharmacovigilance data.  
It also tends strongly to support the provisional view [based, inter alia, on the findings of Peden et al 
(Ref. 7.11) and Seed et al (Ref.7.12)] that manufactured plasma products are most likely to be 
considerably safer (less at risk of transmitting infection) than fresh blood components, certainly than 
red cell concentrate.  This runs directly counter to earlier theories about the alleged dangers of plasma 
pooling and patients’ multiple product usage. [Cf for instance the concerns of the old Committee on 
the Safety of Medicines TSE/nvCJD Working Group (2.2.4 above).] 

https://www.cjd.ed.ac.uk/sites/default/files/figs
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6 Conclusions 

6.1 Based on the above and supported by a lengthy programme of investigation and consultation, the 

UKPA team believes that there is a very strong case for two robust conclusions with respect to the 

safety of UK donors’ plasma and the relevance of that to the current ban being imposed on it: 

 that the weight of empirical evidence, together with a careful re-visiting of the published 
experimental and theoretical endeavours aimed at the clarification of these matters, amply 

justifies the view that UK donors’ plasma does not in fact constitute any significant real and 

present danger of vCJD infection if used for the manufacture of plasma products; and 

 that the original 1998 ban, though very possibly a wise precaution at the time, did not then have, 
and has not since acquired, the kind of evidence-based scientific rationale that would be 

necessary to justify the continuation of such a ban in 2020 and beyond. 

In short, the UKPA respectfully suggests that the evidence points clearly to the conclusion that the 
current ban on the pharmaceutical use of UK donors’ plasma is unnecessary. 

6.2 However, of course, the fact that the present ban on the pharmaceutical use of UK donors’ plasma is 
now unnecessary may not of itself imply conclusively that it is undesirable.  The growing risks and 
dangers to patients that the ban poses are matters that will no doubt be thoroughly re-examined 
elsewhere, as part of the policy review being conducted by the MHRA/CHM.  The matters covered in 

detail in this paper do not include any close analysis of the significantly negative effects that flow from 
the ban.  However, on the basis of the body of evidence that has already come to light on those aspects 
of the case, combined with the evidence cited here in this paper, the UKPA team suggests the following 

two further conclusions for consideration: 

 that the serious potential dangers to patients because of plasma product supply difficulties, 
exacerbated by the global plasma situation and by the Coronavirus pandemic, may reasonably be 

assigned a level of risk significantly greater than any residual vCJD risk reasonably assigned to UK 
donors’ plasma; and 

 that the current ban on the pharmaceutical use of UK donors’ plasma is not only unnecessary, but 
also clinically undesirable, strategically inappropriate and in fact dangerously unwise. 

6.3 Whilst much of recent analysis, including the main content of the present paper, has centred on 
detailed risk assessment issues, the UKPA team respectfully suggests that a balanced risk management 
approach will lead to the inescapable conclusion that the UK plasma ban should be discontinued 

forthwith, allowing the restoration of UK donors’ plasma to its rightful place in the pharmaceutical 
production pipeline – safely and efficaciously, for the good of patients and to the benefit of the NHS, 

clinically, ethically and financially. 

6.3 The UKPA team hopes that this paper will be of assistance to those engaged in the UK plasma policy 

review. Team members are of course available to MHRA and CHM friends and colleagues to provide 

answers to questions, etc. should any further input be required at any time. 

 

David B. McIntosh 

Chair 

United Kingdom Plasma Action 
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8 Appendix 1 – additional notes on the need for up-dated vCJD risk assessments 

8.1 In the context of the UK plasma policy review, the establishment of an agreed, most likely, basic vCJD 

risk level to be assumed for UK whole blood donations and their components is clearly a high priority, 
as a starting point for the assessment of any risk there may be with respect to recovered plasma as a 

raw material for medicines manufacture.  

8.2 The most recent official risk assessment, as used in the SaBTO studies (Ref: Paediatric Components 

Working Group report, March 2019) was based on a DHSC model of August 2018 (itself based on the 
Advisory Committee on Dangerous Pathogens TSE Sub Group recommendations, finalised and 
circulated in August 2018).  This resulted in an assessed risk of vCJD infections from fresh plasma, in 

that context, as follows: 

“On average, for every 5.2 million units of UK-plasma given, one additional death due to vCJD may 
occur (approximately 45 years’ worth of transfusions).” (Ref.7.1 SaBTO PCWG report, March ‘19.) 

8.3 Clearly, the above estimate was made with respect only to the fresh plasma and platelets covered by 

the SaBTO study group remit (hence the reference to 45 years’ worth of transfusions).  However, it 
seems reasonable to assume that if this estimate were correct for fresh plasma, it would also have 
been correct (or very closely analogous) for other fresh components.  [On the basis of the evidence of 

vCJD TTIs via red cell concentrate (Seed et al 2018; Peden et al 2004) there would seem to be scant 
reason to believe that the equivalent risk level(s) for red cells or other fresh components should be 

assumed to be much, if at all, lower than for fresh plasma.] 

8.4 Based on the Advisory Committee on Dangerous Pathogens (ACDP) risk assessment used by SaBTO (8.2 
above) and the above assumption (8.3), the picture over the last 22 years (since leucodepletion 

became universal in 1998) looks as follows: 

 Number of units administered to patients (1998 – 2020) = circa 63million (NHS data) 

 Number of deaths predicted by the ACDP risk model = circa 12 (63 m divided by 5.2 m = 12.12) 

8.5 However, the clinical experience over the period is that, as far as is known, there have been no TTI 
deaths from vCJD.  This gives us the following comparison: 

 Number of deaths predicted by the ACDP risk model = 12 

 Actual number of deaths = 0 

8.6 Therefore, the ACDP/SaBTO vCJD TTI risk estimate of 1:5.2m would seem to be exaggerated by a 
substantial factor (unknown, but certainly significantly larger than 12 and arguably close to infinity).  

One understands the precautionary principle, but this may perhaps be reasonably considered as a 
bridge too far.  It would seem wise therefore that the historic risk estimates should be revisited and 

adjusted to give a better fit with the known reality. 

8.7 In particular, it would seem appropriate to ensure that any re-assessment of the position should 

address the perplexing conundrum exposed by the following note on page 37 of the SaBTO report: 

“Table 9 shows the risk for red blood cells determined by the model.  This risk is lower than that for 

any recipient group for both plasma and platelets despite the fact that three clinical cases of vCJD have 
been documented due to transmissions by red blood cell transfusions and none due to plasma or 
platelets. The higher risk of plasma and platelets is, in part, because of the greater uncertainty in these 
components due to the lack of clinical cases of vCJD and the smaller number of units transfused to 

date.” (Ref.7.1) 

8.8 The above explanation (8.7) is no doubt in accordance with the statistical norms and practices current 
at the time.  However, in the context of up-coming policy decisions about the safety status of plasma 
donated by the UK donors of today, it seems far from reasonable to assign a higher level of risk to that 
plasma because of its demonstrated absence of infectivity. It is therefore fervently to be hoped that 

modern cutting edge statistical techniques are now available that will allow this anomaly to be 

corrected.  Limited data can admittedly often be a disadvantage, but in the case of mortality, zero is 
surely a very welcome number. 


