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I, Bruce Muirhead Cuthbertson say as follows:
Note: In the following statement, the original text of the request dated 3 November 2010
is quoted verbatim (in Ariel 10 point). My statement is given against each of the 36
numbered questions (in Times New Roman 12 point). A detailed briefing paper has been
prepared by SNBTS on this topic and this is appended as reference 1. This statement will
not attempt to provide answers in the same detail as is provided in this briefing paper.
The implementation of heat treatment against LAV/HTLV4II by the Protein Fractionation Centre
in Scotland in December 1984, and the technological background to such implementation,
including the history and exploration of methods of heat inactivation by the Scottish National
Blood Transfusion Service.
Sections of the Preliminary Report which may assist when preparing statement
Chapter 11: "Viral Inactivation"
Matters to be included in the statement
SNAPSHOTS AND LANDMARKS
1.

The SNBTS has said in its submission of October 2009 (at page 22) that it had been
involved in research aimed at removing viruses from coagulation factors since 1970. As
far as can be ascertained, such work as took place in the 1970s was carried out on
Factor IX and related to hepatitis B. The report prepared by Mr Watt in December 1973
(SNB.001.6903 - see dvd) does not mention viral inactivation, although, according to
the report of Research and Development from 1975 (SNB.010.4779 at page 11 - see
dvd) there had been a paper presented at the Congress of The International Society of
Thrombosis and Haemostasis, Vienna, Austria:
"Johnson, A.J., Newman, J., Semar, M., Middleton, S. and Smith, J.K. (1973). "Removal
of Hepatitis-B Antigen (HBAg) from coagulation factor It, VII, IX and X concentrates for
clinical use, "
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Response

SNBTS was in the vanguard of introducing donation testing for HBsAg which
began in 1970. In addition, testing of final products for HBsAg began in the early
1970's and was included in the FVIII licence application of 30 March 1978. In
this licence application, there was a draft package leaflet insert which included the
following statement "All plasma usedfor the preparation of FVIII concentrate is
derived from blood collectedfrom volunteer donors and has been screenedfor the
presence of the HB surface antigen using reverse passive haemagglutination or
radioimmunoassay and the preparation has also been examined by more
searching techniques applied in at least 2 laboratories external to the laboratory
of manufacture" Taken together, these 2 actions will have reduced but not
eliminated the risk from HBV, and this was also acknowledged in the package
insert which also stated "Nevertheless none of these tests are of sufficient
sensitivity to eliminate the possibility of transmitting hepatitis. Methods for
examination of the product continue to be developed but the risk of transmission
cannot be disregarded
In terms of virus elimination during manufacture, it was clear that research in the
early 1970's would necessarily have been mainly concerned with reduction of risk
of Hepatitis B transmission (since that risk was well understood). This is clear
from the 1975 summary report prepared by Peter Foster and referred to in the
question. This research was principally aimed at Factor IX concentrates, and may
explain why it is not mentioned in Mr Watt's paper of December 1973 which was
principally designed to discuss developments in FVIII manufacture, with a view
to process scale up and development of higher potency products.
It should be borne in mind that Mr Watt's report pre-dated the transfer from very
cramped facilities in the Royal Infirmary to custom designed facilities in PFC,
which was commissioned in 1975. The pre-occupation at that time would have
been about process scale up to assist in the drive towards self- sufficiency.
2.

The report of Research and Development from 1975 (SNB.010.4779 at page 5 ) also
refers to what appears to have been an ongoing project relating to preparation of a
Factor IX concentrate with a reduced hepatitis B activity. This project was said to have
commenced in 1971 and to have about 18 months left to run. Both these references
appear to relate to removal of virus, rather than steps of process designed to inactivate
the virus.

Response

It is clearly correct to say that this development was intended to result in a process
whereby virus was eliminated (removed), rather than inactivated (killed). This is a
perfectly respectable position for an organisation which carries out fractionation
of proteins to take. For example, until very recently, intramuscular
immunoglobulin products manufactured by the conventional cold ethanol
fractionation process used by SNBTS and most other manufacturers contained no
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formal virus inactivation procedures, but had never been known to transmit
infection. At least part of this excellent safety record was due to virus elimination
during manufacture. This safety record would have been understood in 1975, thus
using virus elimination as a safety strategy was perfectly understandable and
experiments on virus elimination during cold ethanol fractionation processes used
to make immunoglobulin processes had been carried out and published as early as
1970 (A summary of the literature available on this topic is given in page 421 in
a review paper published by Cuthbertson, Reid and Foster in 1971, appended as
reference 2).
In the late 1980's there was a belief that purification of FVIII using monoclonal
antibody technology would guarantee separation of virus from FVIII. This is no
longer believed to be true, but is illustrative that well past 1984, purification on its
own was believed to be a potentially effective virus safety strategy.

3.

The issue of viral inactivation was discussed - briefly - at the meeting of the MRC
Working Party on Post Transfusion Hepatitis on 14 February 1980. (DHF.002.4845;
paragraph 11.40). A representative of Edinburgh and South East Scotland BTS
attended - was this Dr McClelland?
Response

I don't know if this was Dr McClelland and assume that he will advise separately.
4.

In October 1980, Dr Cash became aware of the development of an apparently hepatitis
safe Factor VIII by Behring (paragraph 11.49). Was this the first that anyone in PFC
knew of the work by Behring?
Response

I can't actually remember exactly when I became aware of this work, nor of when
it first became known to PFC personnel.
5.

It appears that research on pasteurisation of coagulation products began in Scotland in
1981 (SNB.007.3059; paragraph 11.51). Was this in response to the news of
developments in the rest of Europe?
Response

The research at PFC was indeed in direct response to the publication by
Behringwerke in 1981 (see SNBTS Briefing Paper (ref 1) section 4.4). The
question implies that this type of product was in widescale manufacture
throughout Europe. It should be noted that virally inactivated products were not
available from any other manufacturer and that supplies of the Behringwerke
product were fairly modest due to their relatively small manufacturing capability.
Indeed as far as is known, this product was never licensed in the UK nor available
to treat Scottish haemophiliacs.
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6.

It is also apparent that Dr Cash tried to assess and to some extent advance the various
possibilities by establishing the Factor VIII Study Group in 1982. The report of the first
meeting {see paragraph 11.56) does not describe any work in progress on the viral
inactivation of Factor VIII; it is not clear why not, given the statement that research on
pasteurisation had begun in 1981. Was it because this research was not a priority?
Response

I was not at this initial meeting and have no idea why the pasteurisation
experiments underway at PFC were not mentioned in this note. Pasteurisation is
mentioned in the minute of this meeting (section 2 (D)) which provides Dr
Prowse's summary list. In addition, the note of the meeting records that Dr Foster
mentioned removal of "....viral., contaminants.." (Section 3 of minute). It is clear
that the topic was of interest to the group. Why there were no more detailed
discussions of this topic is unclear to me. Nevertheless, viral inactivation was one
of the 4 main strands for further development and this area of work was clearly
deemed to be important.
7.

The then current state of play appears to be summarised in the report of the Safety
subgroup meeting on 9 and 10 February 1982 (paragraph 11.57). As at March 1982, (see
paragraph 11.62) the intention was apparently that research would continue on the
method being used by Behring, i.e. pasteurisation in the form of heating for 10 hours at
60° C. Subsequent meetings of the group and sub group are chronicled in paragraphs
11.63 to 66.
Response

There is no question here as such, but I would confirm that the statements made
above are clearly correct, in that the pasteurisation studies would continue at PFC.
8.

Dr Foster attended the international Society of Haematology and International Society of
Blood Transfusion conference in Budapest in July 1982, His report is at SNB.010.4452
(see paragraph 11.69). At the conference Dr Foster seems to have procured a copy of
a Behringwerke paper published on 16 July 1982 (see dvd at SNF.001.0921 and
paragraph 11,74). Dr Foster also received a copy of a typewritten paper on the Behring
process (see dvd at SNF.001.0929 and paragraphs 11.74 - 78) which he passed to Dr
Cash (see acknowledgement dated 12 April 1983, SNB.007.3600).
Response

Again, there is no question as such, but the statement appears to be correct from
the documentation available.

9.

On 14 October 1982, the Study Group met again. Heat treatment was now "the first
option of the group", with high purity product to be used. Was this essentially because
of the apparently promising results obtained by Behring? Behring appear to have
developed thejr process from the wet heat treatment of albumin; presumably an existing
use of similar technology will have generated savings of time and resources in research
and development. Was this also an attraction for PFC, where pasteurisation of albumin
had apparently begun in 1965 {see SNBTS Oct 2009 submission, App B page 7)?
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Response

It is clear from the minute of the meeting on 14th October that the principal reason
for prioritising heat treatment was that other options such as irradiation and
adsorption had not given promising results from the evaluations which had been
carried out by SNBTS. In addition, heat treatment had indeed been highly
effective in rendering albumin safe for many years. Virus inactivation in albumin
products has been normal practice by all fractionators following the discovery that
the protein could be stabilised against heating using specific stabilisers , such as
sodium caprylate or sodium acetlytryptophanate. The effectiveness of this had
been studied in humans where the unheated product transmitted viruses, but the
heated product did not (Gellis et al, 1948, reference 3). The heat treatment
conditions had been set in these early studies as being 60°C for 10 hours and this
became the benchmark treatment regime for achieving effective virus
inactivation. For this reason, PFC started using this treatment regime in 1965
when we first began making an albumin product in the original small scale facility
in the Edinburgh Royal Infirmary.
It was not surprising that Behringwerke chose this time and temperature
combination for their process and it had clear attractions for PFC in that
pasteurisation equipment was already available in the PFC facility.
It is interesting to note that when experiments on virus inactivation were begun on
the PFC process, it was clear that the sucrose used by Behringwerke not only
stabilised FVIII, but also stabilised all test viruses used. Thus the safety from
pasteurised albumin could not be extrapolated directly to a pasteurised FVIII
product. Experiments demonstrating this protective effect were carried out by
SNBTS in 1983 at a time when experiments with model viruses was not common
practice. This protective effect of the sugar stabiliser was illustrated in a study
where 2 patients who received this product developed hepatitis B infection
(Brackmann and Egli, 1988, reference 4), demonstrating that the outstanding
safety record which applied to albumin could not be directly extrapolated to a
sucrose stabilised FVIII product heated using the same time/ temperature
combination.

10.

There was aiso correspondence between PFC and BPL in the Autumn of 1982 on these
matters. This is discussed at paragraph 11,84; according to Dr Smith's letter dated 3
October 1982, which must in fact be November, (SNB.007.3267) BPL were doing "a
little" on heating Factor VIII. Dr Foster wrote again to Dr Smith on 1 December 1982,
outlining PFC's work on heat treating Factor IX and freeze drying {SNB,007,3341, see
dvd). How would those involved characterise the cooperation at this point? Would it be
accurate to say that viral inactivation was not a priority in England at this point?

Response
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There was always good communication between SNBTS and colleagues at BPL,
Elstree and PFL, Oxford at the technical and scientific level. This level of
communication remained in place throughout the period when such developments
were being undertaken. This high level of communication and trust was partly due
to the fact that Dr James Smith had been a trusted colleague when he was at PFC.
(Indeed he was my line manager during the initial period of my employment
when I was seconded to the University of Glasgow). I cannot recall exactly what
BPL (or PFL, Oxford) were doing in the way of work on virus
inactivation/elimination at that time.
11.

It appears that good progress was made in the pasteurisation project: the patent claim
and an optimistic memo are referred to in paragraphs 11.85 to 89. On 1 December
1982, Dr Foster wrote to Dr Smith (SNB.007.3341 - see dvd). in his letter, he details
experiments on (?)pasieurising Factor IX and also on freeze drying - apparently of
Factor VIII. is it correct that there was freeze drying of Factor VIII in PFC at this time?
Response

It is true to say that good progress was being made in the development of a
pasteurised FVIII product during late 1982.
Regarding freeze drying, the use of freeze drying technology is a prerequisite for
the manufacture of any FVIII product since the FVIII molecule is very unstable in
liquid conditions. The only alternative to freeze drying is freezing and
cryoprecipitate is traditionally supplied as a frozen material which can only really
be administered in hospital. The advent of a purer FVIII concentrate derived from
cryoprecipitate was the single development which allowed home therapy and the
attendant improvement in quality of life which haemophiliacs valued so much.
Early freeze drying procedures were fairly crude and used very basic freeze
drying equipment. More modern freeze driers were being evaluated in the 1980's
and it is experiments with these driers which Dr Foster is describing in his letter
of 1 December 1982. Interestingly, it was later developments in the understanding
of freeze drying of FVIII which permitted PFC to develop a high yielding FVIII
preparation heated at 80°C for 72 hours.
12.

Meanwhiie, however, there was clearly a difficult meeting at BPL on 15 December 1982
(see report, paragraphs 11.90 to 92). That it was difficult is apparent from the Setter
dated 17 December 1982, which Dr Cash sent to Dr Lane afterwards - (SNB.004.3163,
see dvd). The tension appears to have been between on the one hand, assisting
commercial producers to conduct clinicai trials in the UK, leading to their achievement of
licences for their products, or, on the other, maintaining an "arm's length" position,
without facilitating introduction of commercial products, so that the NHS bodies could
have more time to develop satisfactory products of their own. What had led Professor
Cash to characterise the contacts between Drs Foster and Smith as "furtive"? On its
face the terms of the Setter do not appear conducive to the sort of bridge building
desiderated by Dr Cash. Did the content of the letter become known within PFC? if so,
what was the effect? And is it possible that there is a "not" missing in the fourth last line
on page 1 ?
Response

I was not aware of this meeting at the time, but in reviewing the correspondence, I
am not sure that it merits the interpretation of being particularly "difficult" in the
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sense that it does not imply any disagreement regarding the overarching need to
collaborate on the development of virally inactivated coagulation factors. Rather,
the correspondence implies some differences of opinion on the level of
involvement of the UK Blood Transfusion Services in defining clinical evaluation
protocols for imported products.
I have no idea why Professor Cash used the term furtive to describe the
correspondence between 2 collaborating scientists, unless he was disappointed
that he and Dr Lane were not copied in on some of the letters, which would seem
to me to be an unnecessary constraint of effective communication and
collaboration.
I doubt if this communication had any effect whatsoever on the progress of heat
treatment at PFC, nor of the professional and technical communication between
the 2 bodies.
I do not believe that there is a "not" missing from Dr Cash's letter.
13.

Dr Lane replied on 21 December 1982 (SNB.004.3160 - see dvd). Dr Cash wrote back
on 29 December, in more conciliatory terms (SNB.004.3159 - see dvd). It is not clear
how this difference of view was ultimately resolved. Can Dr Cash and/or Dr Lane recall?
Response

1 am not able to advise whether or not Drs Cash and Lane reached a
rapprochement on this issue.
14.

Events in the first part of 1983 are dealt with in the report at paragraphs 11.96 to 11,114.
Several themes appear to have predominated; the need to maintain momentum in the
attempts by the NHS bodies to produce heat-treated material because of the advent of
such material from commercial producers; the need to test any heat treated Factor IX for
thrombogenicity; continued reporting by Dr Foster to Dr Smith of progress in Scottish
research and development (including a letter of 4 May 1983 mentioned in the report at
footnote 144), and the need to organise clinicai trials of such heat treated material as
PFC were able to produce.
Response

I believe that the synopsis in the preliminary report from Lord Penrose is
substantially correct and that the key issues for PFC were as described above.
Great emphasis was given to organising a clinical evaluation of the pasteurised
FVIII product under development at PFC.
15.

Was the reporting to England reciprocal?
Response

Pm not sure that I understand exactly what is being asked here. However, I would
reiterate my response to question 10 and confirm that there was always good
communication between SNBTS and colleagues at BPL, Elstree and PFL, Oxford
at the technical and scientific level.
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16.

It is noteworthy that both heat treatment and AIDS were discussed at the meeting of the
Haemophilia and Blood Transfusion Working Group on 22 March 1983, but without any
cross reference between these topics (see paragraph 11.114). It is minuted that "there
was concern that AIDS might appear in the UK"; this comment appears to have come
from Dr Ludlam.
Response

The minute appears to be as described above. I do not know why virus
inactivation and HIV were not linked, except that it should be noted that at that
time, the agent of HIV had not been isolated. The first publication on the agent of
HIV was from the Institute Pasteur in May 1983 (who called the virus LAV) and
was not confirmed until May 1984 when Gallo's group published on the agent
(which they called HTLV III). Although these reports identified the virus as a
retrovirus, its susceptibility to viral inactivation procedures was still not known.
17.

By 3 May however, Dr Foster was referring to the need for the heat treatment
programme to deal with the threat of AIDS (paragraph 11.123). Mr Watt also wrote to Dr
Cash on 5 May 1983 (11.124): both these documents appear to be arguing the case for
acceleration of the heat treatment programme. Dr Foster specifically mentions AIDS,
and Mr Watt is presumably also referring to it with his allusions to "news exposure" and
"public opinion". Dr Foster referred to the option of beginning heat treatment of bottled
fluids using the existing pasteurisation cabinets. Was he essentially advocating a swifter
resort to pasteurisation using existing equipment rather than constructing new plant? Is
this essentially what occurred at the end of 1984 as far as the heating step was
concerned (noting that, of course, the material treated at the end of 1984 was freeze
dried Factor VIII)?
Response

I believe that Dr Foster was indeed advocating an acceleration of our programme
to prepare pasteurised FVIII in significant quantities. This would be
accommodated using the existing pasteurisation baths which had plenty of
capacity. As stated in the memo, the only significant new equipment to allow this
level of scale up was the purchase of new ultrafiltration equipment to remove the
stabiliser (sorbitol) to acceptable levels. It was acknowledged that this was an
interim position and that as with all such developments, process refinements
would follow. (In fact, it was later concluded that ultrafiltration equipment was
not required and that precipitation technology could be used to separate the FVIII
from the sorbitol stabiliser).
In late 1984, the existing pasteurisation baths were indeed used to quickly allow
us to heat FVIII which had already been freeze dried (all our FVIII was freeze
dried as was standard practice as stated in the response to question 9, above).
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18.

Dr Cash responded to Mr Watt on 1 June 1983 (paragraph 11.128). The tone of this
letter ("public opinion may eventually press us heavily") creates the impression that Dr
Cash's view of the time frame within which acceleration would have to take place was
longer than that of either of Dr Foster or Mr Watt. In connection with this, Dr Cash also
considered that there were no funds available in 1983 - 84 for these proposals, citing
the views of the Deputy Chief Medical Officer and the instructions from the SHHD to the
CSA. It is not clear to what these comments refer - can Dr Cash recall? The Inquiry
team has discovered documents relating to possible increased funding, but they appear
to concern the main plan, not the "intermediate stage" contemplated by Dr Foster. Thus,
it appears that Dr Foster's idea of proceeding more quickly to "an intermediate stage",
ie, one using existing equipment as outlined in SNB.007.3635, was not taken forward
by others. Is this correct?
Response

As stated above, the strategy proposed by Dr Foster was in essence threefold
• Stage 1; make clinical trial batches using existing equipment
• Stage 2: increase the level of production using mainly existing equipment,
but with some investment (new ultrafiltration rig etc)
• Stage 3: improve performance of process by improving its overall
engineering
I think that the extra funding referred to in Dr Cash's letter primarily refers to bids
for funding (the response to the Medicines Inspectors reports came in a number of
phases and this specific phase was known as Phase 2). It seems that an attempt
had been made to link this with an upgrade to the PFC to assist in responding to
criticisms of the facility resulting from inspections by the Medicines Inspectorate.
This is actually a significant issue, since the criticisms from the Medicines
Inspectors of the PFC facility were more generic and the criticisms were around
the general quality of the facility, rather than of the processes used to manufacture
individual plasma products.
What was being attempted by the management of SNBTS was to associate the
need to meet likely future regulatory requirements to inactivate viruses with the
accepted need to improve the general quality of the PFC facility. This strategem
clearly was not accepted by SHHD and a separate bid for funding was requested.

19.

The next important step in the development of heat treatment in Scotland appears to
have been the renewed contact with Professor Johnson of New York, described in
paragraphs 11.135 and 136. Although the Preliminary Report refers to the potential for
Professor Johnson's method to resolve the technical difficulties PFC were having, the
letter is perhaps more indicative of a desire to share in the details of a high yielding and
high purity process which was simple to perform - very attractive to fractionators. Is it
possible to ascertain - at least in outline - what the particularly efficacious steps in this
process were?
Response

I am not an expert in the details of FVIII manufacture and I would advise that an
expert opinion would need to be provided by Dr Foster.
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20.

Dr Foster updated Dr Smith of PFL on the work at PFC by letter dated 23 August 1983
(see paragraph 11.139). Perhaps unsurprisingly, the intended collaboration with
Professor Johnson was not mentioned.
Response

1 cannot comment on the content of someone else's letter
21.

Meanwhile, Mr Watt had tendered his resignation as Scientific Director of PFC. We
have some papers related to this, but not enough to ascertain why Mr Watt chose to
leave (he says in his letter to Professor Johnson on 1 August 1983 - see paragraph
11.136 - that his decision was "multifactorial") or, more importantly, if this adversely
affected the viral inactivation programme.
Response

Mr Watt managed to keep his intended departure from becoming widespread
knowledge within PFC and even within his Management Team. It is clear from
the papers available that the research programme continued throughout this period
with his support. I do not believe that his planned resignation slowed down the
development programme.
22.

Dr Cash and others knew of Mr Watt's resignation by 15 July 1983 (a Friday) on which
date the issue was discussed at a meeting with (Dr) Graham Scott and (Dr) Bert Bell
(Letter dated 19 July 1983 - SNB.005.8946 - see dvd). The issue Sed to postponement
of a meeting with representatives of CBLA, against the background that Mr Mutch of the
CSA expected that they would require to give "considerable thought to the future role of
the PFC" (SGH.007.0764 - see dvd). The original plan was for Mr Watt to leave at the
end of March 1984, but he left at the end of December 1983 (SNB.009.4290 - see dvd).
Dr Cash described the circumstances of his departure as "unusual" in a letter of 5
January 1984 (SNB.011.1346 - see dvd) Dr Perry took over as Acting Director - and
Dr Cash emphasised his view that the next Director of PFC had to be "unequivocally
responsible to the National Medical Director" (Dr Cash). All of this is evident from Dr
Cash's letter of 23 May 1984 (SNB.011.1688, see dvd). That the relationship between
Dr Cash and Mr Watt was not in good repair can atso be inferred from Dr Cash's letter to
Mr Mutch of 26 August 1983 (SNB.005.8944 - see dvd).
Response

The precise reasons for Mr Watt's early departure are not known to me. Prior to
his departure, it was well known within the PFC Management Team that the
relationship between Mr Watt and Dr Cash was not especially harmonious.
However, this did not stop them operating on a professional level during almost
all of 1983 and working towards the development of an effective strategy for
producing virus safe coagulation factor concentrates.
The papers associated with this question includes a letter from Dr Cash to Mr
Mutch which refers to delays in Phase III of the response to the Medicines
Inspectorate. It should be noted that this refers to a significant building
development and would not have had any impact on the rate of development of a
virus safety programme.
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23.

The second half of 1983 saw progress in Scotland with trials of heat treated product and
discussion of related issues.
Response

This statement is correct. SNBTS was progressing with the development of the
pasteurised product. This development showed good progress and the results from
in vitro virus inactivation studies carried out by SNBTS helped to inform the heat
treatment conditions selected (ref paragraph 11.139 where it was noted that heat
treatment at 9.5 hours , followed by 30 minutes at 70°C). As mentioned above,
this was in response to the finding that the sugars used to stabilise FVIII against
heating also stabilised viruses. The heating conditions selected would provide a
higher level of viral inactivation than that found in an experimental recreation of
the conditions used by Behringwerke.
24.

Meanwhile in England, more attention appears to have been paid to dry heat treatment.
This is notwithstanding a recognition, as recorded in a CBLA paper on heat treatment,
that pasteurisation was "more homogeneous and efficient and to satisfy reliability in
manufacture (was) to be preferred" (paragraph 11.151). ft appears from this paper that,
albeit that dry heat treatment was the second choice technically, the pressure in
haemophilia care was such that it had to be pursued; wet heat treatment was likely to
require "a longer programme of work". (It is worth contrasting however the minutes of a
meeting of the CBLA Working Group on AIDS, which noted that the dry heat treatment
of Factor VIII had not been encouraging; this is presumably a reference to the
knowledge that 3 chimpanzees given the product had developed hepatitis (see, for
example, DrWalford's letter to DrGunson of 1 July 1983, DHF.002.5668, paragraph
11.149».
Response

The CBLA document does indeed demonstrate that BPL/PFL believed that dry
heat treatment could be introduced more quickly. However, the document
illustrates some interesting points about knowledge at that time. For example, it is
confirmed that in late July 1983 when this was written that the causative agent of
AIDS had still not been definitively identified, or indeed final confirmation that it
was viral in origin (it is referred to as "putative virus transmission causing
AIDS"). The report quite correctly notes that there was no way of knowing
whether or not dry heat treatment would inactivate the agent of AIDS).
Similarly, the correlation between temperature and inactivation could only be
guessed at and it is believed that 75°C for 10 hours and 60°C for 24 hours "exceed
the requirements established for virus inactivation by wet-heat with albumin
products (60°C for 10 hours)". In fact neither of these time/temperature dry
heating combinations are as effective in inactivating viruses as liquid
pasteurisation of albumin at 60°C for 10 hours.
The other key factor in assessing this paper is the knowledge that a dry heat
treated product had transmitted hepatitis to 3 chimpanzees (as noted in the letter
by Diana Walford referred to in the question). It was perfectly possible that the
agent for AIDS was more heat resistant than non-A, non-B, so the possibility that
dry heat was generally ineffective was quite clear to SNBTS personnel at that
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time. This is illustrated in a note of a meeting of the SNBTS FVIII safety sub
committee meeting on 15 June 1983 (report dated 18 August 1983, ref SNF.
001.3730), where it is stated that "although not proven to be a virus, this
apparently infectious agent has been found in haemophiliacs in the UK.... Taking
a pessimistic view, some viruses are known with heat resistance up to 80°C...'\
25.

The Preliminary Report highlights a memorandum from Dr Smith to Dr Foster in January
1984, setting out detail of work to date on dry heat treatment of Factor V!li {see
paragraph 11.156). Was this degree of disclosure new? What effect, if any, did this
news have on those working at PFC?

Response

My recollection is that we knew that BPL/PFL were working on dry heat
treatment at that time, but that this memo was the first actual detail we had seen.
This recollection is supported by the SNBTS Briefing Paper (ref 1) where it is
noted in the chronology that Dr Smith visited PFC on 8 Sept 1983 and 2 Nov
1983 to discuss coagulation factor R+D and heat treatment of coagulation factor
concentrates, respectively. However, it should be noted that SNBTS had carried
out studies of our own and, indeed, the first such virus inactivation experiment
was carried out on 21 November 1983, where viruses were added to FVIII which
was then freeze dried (see SNBTS Briefing Paper, ref 1) using a very crude
laboratory scale freeze drier. Vials were either left unheated as controls or were
heat treated at 60 or 70 °C. The vials heated at 70 °C were completely insoluble,
so it was not possible to assess the extent of viral inactivation. The vials heated at
60 °C were tested and showed a modest degree of inactivation of vaccinia virus,
which was significantly less than that found in our pasteurisation studies

26.

Also worthy of note is Dr Ludlam's letter of 11 January 1984, describing the reaction of
his patient who had triailed the new heat treated product (SNB.001.5311, paragraph
11.158). Although the letter bears to be revelatory, this information had already been
imparted at the meeting of 14 November 1983 (SNB.001.5188, paragraph 11.143). At
that meeting, the effect had been described as a "minor adverse reaction" whereas in
the letter of 11 January 1984 it is described as "significant and unacceptably adverse
reactions". What is the explanation for the difference? Was the letter of 11 January
1984 written at the request of Dr Cash?
Response

The reason for the difference of interpretation is not known to me, but it is clear
that the reaction described by Dr Ludlam was interpreted as minor at the meeting
of the Haemophilia and Blood Transfusion Working Group and it is notable that
Dr Forbes agreed to trial further patients which is not consistent with a severe
reaction. It would appear with the benefit of hindsight that the reaction was
significant but not severe. The interpretation that it was unacceptable does not
mean that the reactions were severe, simply that repeated infusion with a product
which induced the type of reaction described would not be considered tolerable by
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that particular patient. I consider that Dr Cash's agreement with Dr Ludlam does
not imply that he had in any way solicited the letter.
It is clear from the minute of the Factor VIII study group of 12 January 1984 that
the reaction in this patient was noted and that a revision of the process had been
developed for further clinical evaluation and that it was also hoped that the
volunteer who had had the reaction would agree to be infused with some of the
newer material. The decision to continue to develop the product was justified by
the fact that 3 other patients had been treated with no such adverse reactions,
although it was conceded by Dr Foster in his letter to Dr Ludlam dated 10
February that the trial in the 3 Glasgow patients "(Single infusions in three
separate patients) may have been less severe than that carried out by yourself (3
infusions in the same patient)" (ref SNB.007.4147).
27,

The information from England was referred to at the Factor VIII Study group meeting of
12 January 1984 (paragraph 11.160), aiong with the information that the Hyiand heat
treated product was still infective. Was it the latter information which appears to have
limited the perceived significance of the reports of success with dry heat treatment in
England? Was there any suggestion at all of the possibility of changing tack?
Response

The data from Dr Smith was discussed at the FVIII study group on 12 January
1984 where it was clear that the view of those present was that heat treatment of
freeze dried FVIII at 60°C. even at the extended period of 72 hours, did not
eliminate the risk of non-A, non-B hepatitis as demonstrated in a study in
chimpanzees using the Hyiand product. This made this process look less
promising, whereas the virus inactivation data on the SNBTS pasteurised product
were very promising indeed. For this reason, it was concluded that we should
continue with this as our primary process. At the same time, it can be deduced
from the text that we would continue to study viral inactivation in freeze dried
product in the "HQ lab drier" (page 5 summary point (2) b).
28.

A costing for the production of heat treated Factor VIII was prepared in February 1984,
showing a total of £90,000 (see paragraph 11.166), The date towards which PFC were
aiming was April 1985 - was there any suggestion that this might be too long a
timescale?
Response

The development of a new product Is a very detailed process and a large number
of steps must be carried out in a meticulous manner in order to ensure that the
final product meets the basic pharmaceutical requirements of safety, quality and
efficacy. Nowadays, it is believed that the development of a new process from
development, through clinical trialling to final licensing and routine issue will
take of the order of 5 years. In those days, the regulatory requirements were not so
rigorous, but even so, implementation of a new process required significant
periods of time to include the following steps
•

Development of process at R+D scale
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•
•

•
•
•

•

Understanding of safety issues (including virus inactivation studies)
Clinical evaluation, to include
o Freedom from adverse reactions, including use in repeat infusions
o Acceptable recovery of clotting factor in circulating plasma
o Development of product at pilot scale
o Acceptable recovery in the circulation and in vivo half life
Process scale up
Development of effective quality control (test) and quality assurance
procedures
Demonstration that process can be adopted routinely with acceptable
reproducibility (there is no point in producing a product with poor yield or
poor reproducibility)
Production of enough material at manufacturing scale, whilst still ensuring
that existing product is still available

Given the position in April 1984, the proposed timelines were undoubtedly
sensible and proposing a shorter time scale could have been considered reckless
and may have involved cutting of corners with possible unknown consequences
for patient safety.
29.

By the end of March 1984, there were eight "hepatitis reduced" Factor VIII products in
preparation or available for trial (DHF.002.8963, see dvd, although paraphrased in
paragraph 11.175) - this document refers to the Edinburgh product being available
"shortly", which appears to be over-optimistic. How did Dr Craske get this information?
Response

It is not known to me how Dr Craske received his information on the PFC
product. However, it is clear that Dr Craske is stating that various products were
available for clinical trial, not that they were routinely available. This statement is
true of the PFC product, since by that time we had trialled a pasteurised product in
4 Scottish patients. A further trial batch with new processing conditions was
prepared on 20 March 1984. In that regard, the PFC product was just as available
as the other products listed, none of which were available in the UK for routine
patient treatment.
30.

The response to the application for funds to develop the heat treatment programme
appears to be illustrated by a minute from Dr Bell dated 23 May 1984; Dr Bell was very
supportive of the plan (see paragraph 11.181). It is evident from his minute that the
case for funds had already been approved at the BTS sub-committee on 22 February
1984. It is also apparent that the actual designation of the funds took further time - see
letter of 13 August 1984 from Dr Perry to Mr Wooller of the CSA (SNB.007.4523, see
dvd). This letter appears to have generated a speedy response, as SNB.Q07.4527 (see
dvd) indicates that the expenditure is to be formally authorised within the next few days.
Did issues of funding delay research?
Response

I do not think that funding issues delayed research as such. However, lack of
funding could have delayed scale up once the revised, product (heated at 60 for 9.5
hours followed by 70 for 0.5 hours) had been subjected to satisfactory clinical
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evaluation. As stated in the question, the letter from Dr Bell was very supportive
indeed. I would suggest that this is the correct interpretation of the letter and is in
fact based on his personal knowledge of the clinical situation which had perhaps
been underplayed in the bid for funding.
31.

Significant developments in viral inactivation occurred towards the end of 1984. At a
meeting in Cardiff in October 1984 Dr Mannuccs gave a talk which indicated that in a
group of patients given heat treated Factor VIII (Travenol - Hemofil) there had been no
seroconversion after a year (see paragraph 11.190, and SNB.004.9164) The same
information appears to have been imparted at a plasma fractionation conference in
Groningen attended by Dr Foster. From this, Dr Foster appears to have inferred that the
Hyiand product would also be inactivated against HTLV III (see SNB.008.6528,
paragraph 11.191).
Response

This statement is a correct interpretation of the documentation available and is an
accurate summary of the time period over which information on the effectiveness
of dry heat treatment of FVIII became available to SNBTS. (It is noteworthy that
there was no published inactivation data on HIV until 26 October 1984 when a
very brief mention was given of the first study (using Cutter product, which was
heated at 68 °C). The article advised that "virus was undetectable after 24 hours
of heat treatment, the shortest time period examined". (Ref MMWR 33, 589-591,
ref 5). Full details of these studies were not published until August 1985
(McDougall et al, 1985, ref 6). Thus, information from meetings and conferences
was the only way in which this type of information could rapidly become
available to SNBTS. It should be noted that the report from Dr Foster shows that
the proportion of US/ Austrian haemophilia A patients with detectable antibody to
LAV was reported as being 74%. This is a much higher proportion than was ever
reported in Scotland which was of the order of 20%, most of which came from the
use of commercial FVIII preparations.
32.

Also at this time - although it is not entirely clear when - it had been discovered that a
group of patients treated with NHS Factor VIII at Edinburgh Royal Infirmary over the
period March to May 1984 had been infected with the AIDS virus.
Response

At the time when this information came to light, there was no routine assay
available to demonstrate that patients (or donors) had evidence of infection with
AIDS (then called HTLVIII). However, a research assay had been developed by
Dr Richard Tedder and patient samples collected by Dr Ludlam had been sent to
him for testing. Results had been returned to Dr Ludlam and initially 3 patients
had been found to be positive for antibody to HTLVIII. I am not sure exactly
when these results were made known to Dr Ludlam, but they were notified to
SNBTS (Dr Brian McClelland) on the evening of 26 October 1984. Details of the
follow up of this finding have already been provided to the Inquiry in the form of
a summary report, entitled "Actions surrounding FVIII batch 023II0090 (NY 3009)", and a copy of this is append ed for completeness (ref 7).
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33.

In this context, PFC moved very quickly to introduce dry heat treatment, as narrated in
11.205 to 213.

This is a correct statement. However, the principal reason that PFC was able to
introduce heat treatment so quickly was that, for the first time, there was evidence
that dry heat treatment at 60/68 °C could rapidly inactivate the agent of AIDS
(then known as HTLV III). This data was subsequently published (McDougall et
al, 1985, ref 6). It is noteworthy that the data in this report were never replicated
and that subsequent studies all showed much more modest levels of inactivation
of HIV in freeze dried FVIII preparations (ref 2 Table VIII). This illustrates how
complex this area of activity is. Subsequent studies demonstrated that the key
issues were not just time and temperature, but that a number of other factors
affected the extent of virus inactivation. Such factors included
• Residual moisture content of the freeze dried FVIII preparation
* Product formulation
These issues will be discussed further below.
34.

The implication in the minutes of the meeting of PFC heads of department on 26
October 1984 (SNB.010.3479 - see dvd) is that it was known, at least to Dr Perry, that
there had been infection by PFC product. Is this correct? The minutes of the meeting
on 13 November (SNB,010,3475 - see dvd) are similarly elliptical in their reference to
the need to "render all Factor VIII free from HTLV 111 virus".
Response

It seems unlikely that Dr Perry was aware of this finding on that date, since it was
first notified to Dr McClelland later that day. It seems more likely that this
comment was in response to increasing general concern that AIDS could be
transmitted by clotting factor concentrates.
35.

It appears that the swift introduction of dry heat treatment must have required equipment
both for freeze drying and for heating. It is the Inquiry team's understanding that the
heating took place in baths previously used to heat albumin - is this correct? And how
was the equipment necessary for the freeze drying obtained? There are some
references to freezers and freeze driers in the minutes of meetings around this time, but
it is not entirely clear what equipment was already available, what had to be purchased
and when it was all in place (see documents SNB.010.3479, SNB.010,3475,
SNB.010.3483, SNB.010.3545, SNB.010.3470, SNB,010.3466 and SNB.010.3462 in
dvd).
Response

There was no doubt that the transmission of HIV by SNBTS FVIII products was
known by that date. Indeed, a particular batch had been implicated as the most
likely cause of infection in 15 out of the 16 patients identified at that time as
having developed antibodies to HIV (report on "Actions surrounding FVIII batch
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023110090 (NY 3-009), ref 7). Indeed, by that date, formal batch recalls had been
issued on the implicated batch plus the associated batch of DEFIX (Factor II, IX
and X concentrate used to treat patients with haemophilia B). It is not clear
exactly why the minutes are so "elliptical", when this information would have
been well known by all present. The only suggestion I have is that the minutes
were taken by a non technical secretary and that they were considered sufficiently
accurate to ensure that the appropriate actions were recorded.
It is indeed the case that the initial heat treatment was carried out in the
pasteurisation baths used to heat inactivate albumin. This was because these baths
were capable of very tight temperature control and the heat treatment conditions
would be easily maintained for each vial in each batch. Conventional hot air
ovens did not have the same level of temperature control. However, we later
specified bespoke hot air ovens (Manufactured by Pickstone Ltd) which did have
effective temperature control and used efficient fans to ensure that the heat load
was evenly spread throughout the heat treatment chamber.
All FVIII manufactured by PFC was freeze dried, so availability of a freeze drier
was not an issue. Indeed, the initial heat treatment process was to heat FVIII
batches which had already been produced at 68 °C for 2 hours. These vials were
already freeze dried. Thus the only extra step was to heat treat the product using
the existing pasteurisation baths. The reference to access to freeze driers was to
allow pilot scale studies of the preparation of a revised FVIII product which could
withstand heat treatment at 68 °C for 24 hours. These studies took place while the
PFC plant was closed to general manufacture due to renovations (Phase Ha
shutdown, referred to throughout the minute).
In summary, no new equipment was required to allow the dry heat treatment to
take place, although the use of the pasteurisation baths was only ever seen as a
short term expedient. A specialist oven was specified and delivered in July 1985
(see ref 1).

36.

In retrospect, the infection of the group of people known as the Edinburgh Cohort would
have been prevented if PFC had moved to dry heat treated product at the beginning of
1984. It appears that the equipment necessary to do so was either already installed or
easily obtained. What are the reasons why this did not take place?
Response

Available evidence from clinical follow up of patients who received heat treated
SNBTS FVIII products demonstrates no evidence of infection with HIV, even
from batches known to have contained donations which were subsequently found
to be positive for HIV antibody or from donors who were later found to have HIV
antibody and whose date of infection could not be determined. Evidence in
support of this position is contained in the attached paper on the implicated batch
(ref 7) and from the publication of Cuthbert et al (ref 8). From this standpoint, it is
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clearly true to say that earlier introduction of dry heat treatment could have
prevented the transmission of HIV to those patients. The infection of any number
of Scottish patients was clearly an individual tragedy for those concerned, and I
am very sorry indeed that this occurred. However, it is worth putting this into
context. Eighteen out of 32 recipients of the implicated batch developed evidence
of HIV infection (ref 7). If SNBTS FVIII products had not been available, then it
is certain that non heat treated commercial FVIII products would have been used
and the final proportion of infected patients in this cohort would have been
significantly higher. This comes from published studies where the infectivity rate
in different populations of haemophiliacs who received commercial FVIII ranged
between 70 and 90% (ref 2 page 31). At the time when this batch was infused, no
heat treated FVIII product was licensed for use in the UK, and none would have
been available except for the performance of clinical trials. It is clear that the
introduction of dry heat treatment by SNBTS in December 1984 could have
prevented a significant number of further infections. As stated in the SNBTS
"Events Paper" of 2009 (ref 9), the UK regulatory body did not licence
commercial heat treated FVIII products until February 1985 and unheated
products continued to be available in the UK until well into 1985.
There are a number of reasons why the dry heat treatment process was not
introduced sooner. Some of these have been mentioned earlier, but will be re
iterated here.
Firstly, there was no basis for knowing that dry heat treatment would be
effective. This is because the agent of HIV was not identified definitively
until May 1984 and its resistance to heat treatment was not known. Indeed,
until data from the CDC study became known in October/November 1984
(ref 5), there was no basis for knowing that the relatively mild
combination of time and temperature could potentially inactivate HIV.
Secondly, it was known as early as July 1983 that a dry heat treated FVIII
product had transmitted Non-A, Non- B hepatitis to 3 out of 3 treated
chimpanzees. This indicated that the process had limited efficacy against
this known cause of infection in recipients of FVIII products. From
SNBTS studies, we knew that our freeze dried product would not tolerate
more extensive heat treatment whilst still retaining acceptable solubility
characteristics. For this reason, it seemed likely that liquid heat treatment
had more potential as a broad spectrum virus inactivation process and that
dry heat treatment, even at 60°C for 72 hours would have limited impact
against the agent of Non-A, Non- B hepatitis.
Thirdly, there was significant concern at the time that processes involving
the heating of the FVIII molecule could result in modification of the
molecule in such a way that it would be seen as foreign by the body and
lead to the generation of inhibitory antibodies which can have devastating
consequences for treatment of patients with haemophilia A. These
inhibitory antibodies were generated in a proportion of patients in any case
and there was concern that treated FVIII products could make the situation
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worse. There seemed little point in exposing patients to this type of risk
for unproven benefits with regards to transmission of AIDS. It is relevant
to note that this proved not to be a theoretical risk and 2 heat treated
products were later withdrawn from use because of unacceptably high
proportions of patients developing inhibitors to FVIII coagulation activity
(see SNBTS Events Paper, ref 9, page 19).
Fourthly, SNBTS remained sensitive to Regulatory constraints. As stated
above, no other heat treated product was licensed for use in the UK until
1985. This was principally because the DHSS Committee For Safety of
Medicines remained unconvinced over the safety claims from the various
commercial manufacturers. Although SNBTS remained under Crown
Immunity, we had attempted to remain within the constraints of the
licensing system and would not have introduced any major change to our
FVIII manufacturing procedures (which had been licensed in 1978 and
renewed in 1983) without consulting the regulators within the DHSS
Medicines Division (the forerunner of the MHRA). When it became
apparent that heat treatment was potentially effective against HIV, urgent
communications took place with the DHSS regulators and these
communications were noted. A letter to Dr Cash in 26 November 1984
from Dr M E Duncan included the following statement. "Following our
recent telephone conversation may I confirm that the licensing authority
wishes to encourage all companies involved in the production of Factor
VIII to use a dry heat process in the course of manufacture" (ref 10). This
letter clearly indicated a reverse in thinking by the DHSS Medicines
Division regarding the licensing of this type of product. Heat treated
products which had hitherto been refused licences were then licensed for
use in the UK (refer to Key Topics paper for dates). In this context it is
noteworthy that there is an error in paragraph 12.25 of the preliminary
report, which states that the Regulations of 1971 required that licence
holders "had to take all necessary measures to ensure.. ..the absence of
viral contamination". In actual fact, this requirement was not enacted into
UK law until 1992 ( SI 1992/2846) amending the 1971 Regulation. This
reflects the fact that the regulators were fairly slow in enacting legislation
on the validation of virus inactivation technologies and I believe that
SNBTS were in the forefront of this development.

In summary, I believe that SNBTS did a very good job in responding so rapidly to
evolving data which only became available in late 1984. Prior to that date, there was no
basis whatsoever to believe that a dry heat treated product would be effective in reducing
the risk from HIV. It is only with the benefit of hindsight that it can be concluded that
earlier introduction of heat treatment was a sound option. More rapid introduction of dry
heat treatment was not justified on the basis of knowledge at the time and we could easily
have introduced a less safe product with reduced yield which still had the capacity to
transmit HIV. History could then have judged us harshly for being excessively rash in
introducing a product too quickly.
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Statement of Truth
I believe that the facts stated in this witness statement are true
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