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PENROSE INQUIRY - C2 - QUERIES DR BRIAN C DOW RESPONSE
This is a response to a request to Susan Murray from Janet Marsh (A39173) dated 1
September and received by myself on 2 September 2011.

I have cut and

pasted the schedule paragraphs in blue, with my responses in black.

(1) Should a large scale prospective study, as originally proposed by Dr McClelland in 1981
(i.e. along the lines of the US TTV and NIH studies and including the follow-up of
recipients), have been carried out in the UK in the early 1980s (or at some point
thereafter) with the following aims:
(a) to assess the prevalence of post transfusion NANBH in the UK,
(b) to evaluate surrogate markers for the disease,
(c) to investigate the natural progression and seriousness of the disease, and
(d) to produce a library of "known" infected sera with which to evaluate any future
assays which became available?
I am not aware of any funding application in the UK to perform a prospective study on the
lines of the US TTV (Aach et al New England Journal of Medicine; 1991;304, 989-994) and
NIH (Alter et al Journal of the American Medical Association 1991;246; 630-634) studies.
The complexities of these studies should be realised. Both the TTV and NIH studies,
conducted in the United States in the late 1970s, were based in total on 8923 blood donations
(3359 donations in NIH study; 5564 donations in TTV study) and much fewer (1796) patients
(283 in NIH study; 1513 in the TTV study). The NIH study obtained samples from patients
pre-transfusion and 3 months, 6 months and 9 months post-transfusion. The TTV study was
more thorough, obtaining samples from patients pre-transfusion, 2, 4, 6, 8, 10, 12, 15, 18, 21,
24 and 40 weeks post-transfusion, Approximately 10% of patients (35 in NIH study; 156 in
TTV study) were considered to have potential non-A, non-B hepatitis on the evidence of an
elevated ALT (NIH >110IU/L; TTV >90 IU/L- both levels being in excess of twice the upper
limit of normal). In 1981, both these independent studies concluded that had donor ALT
screening been introduced, then 29-38% of NANB PTH cases would have been prevented at
a cost of 1.9% loss of blood donations (NIH study) or 3.1% loss of blood donations (TTV
study). The TTV study pointed out that using a lower ALT threshold of 30IU/L would have
prevented 60% of NANB PTH, but with a loss of 9% of blood donations. It should also be
pointed out that 2.9% of control hospitalized patients in the TTV study developed NANB
hepatitis although they had not received any blood or blood products. This added complexity
made people think about other means of acquiring NANB hepatitis within the hospital
environment (e.g. nosocomial spread).
It had also been pointed out by Hornbrook et al (1982 New England Journal of Medicine
307, 1315-1321) that the "true" incidence of NANB PTH as reported to volunteer blood
collection agencies in the United States was around 0.1 to 0.2 cases per thousand units issued
(compared to 10 to 28 cases per thousand units in the NIH and TTV studies). This was a
hundred fold less than that found in the NIH and TTV studies.
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Thus a large scale prospective study (using the scales within the NIH and TTV studies) to
assess the prevalence of post-transfusion NANB hepatitis in the UK with the above aims
would have had a prohibitive cost element, mostly due to the work involved in recalling
patients to obtain follow-up samples. Substantial funding would have been necessary and
for this size of grant, it would have been expected that the monies would only have been
available from either the government, MRC or some other governmental awarding body.
Even if such an application had been made, I would have expected it to have been declined,
based mainly on the cost element and other factors described below. Even if a large scale
prospective study had been carried out in the UK, I doubt whether anything novel would
have surfaced.
(2) If such a study had been carried out, to what extent is it likely to have met the objectives
set out in (1) above? To what extent would such a study have provided more information
upon which to base a decision on whether surrogate testing should be introduced?
Assuming that any proposed study would have been carried out roughly following the
protocols of the N I H or TTV studies, then I would address the 4 aims as follows:
(a) Within the NIH and TTV studies, the diagnosis of NANB hepatitis had been made
solely on an elevated ALT. There are numerous agents, be they viruses or drugs,
that can cause an elevated ALT level. As NANB hepatitis was diagnosed in a
proportion of non-transfused patients within the TTV study, this demonstrated the
importance of a non-transfused control group. The assessment of the prevalence
of post-transfusion NANB in the UK would have required the enrolment of patient
groups - cardiac surgery patients who may or may not get transfusions would
have been ideal candidates. As pointed out in one of my earlier statements, a
smaller study was attempted within the non-A, non-B hepatitis PhD study but with
very limited enrolment. Most cardiac surgery follow-ups tended to be around 6
months following surgery, whilst the incubation period of NANB hepatitis
appeared to be around 7 weeks. Therefore there was a strong possibility that
where the NANB hepatitis may have been mild, then a 6 month follow-up would
have been unlikely to indicate hepatitis. A study similar to the NIH study (with
limited sampling) would have possibly missed some milder cases of NANB PTH.
Looking back now at the findings of Hornbrook et al (1982), that the TTV and
N I H studies gave 100 times the number of NANB P T H cases compared t o the
actual cases being reported to volunteer blood collection agencies meant that
simple arithmetic should have resulted in a rough prediction of NANB PTH.
(b) There was only one surrogate marker used in the 1981 studies, namely ALT. Use
of this marker in a prospective study in the UK would have been fraught with
potential ethical problems. For example, would a donation with grossly elevated
ALT b e allowed to be transfused? Would the donor of that donation be informed
and referred to a gastroenterologist? The inclusion of anti-HBc as a further
surrogate marker would perhaps have been useful but from memory, it was a few
years later that anti-HBc was also included in the TTV study. It should be
remembered that anti-HBc is not a specific marker of HCV. It is however a
marker of previous exposure to the hepatitis B virus (HBV). As HBV is a blood
borne virus (BBV), anti-HBc was considered to b e a surrogate marker for possible
spread of H C V which is also known to be spread in a similar manner (i.e. BBV).
(c) The investigation of the natural progression and seriousness of the disease would
not be a short term outcome of any study. The H C V National Register held by Dr
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Helen Harris at HPA Colindale has been able to follow up those patients identified
through the national H C V lookback process who had been transfused between
1980 and 1991, and even 20-30 years post infection only a small proportion have
had evidence of ongoing liver problems.
(d) As already mentioned there are a number of agents, viruses as well as drugs, that
can cause an elevated ALT level. Therefore the production of a library of assumed
"known" infected sera would have proven to be a very difficult task. It would
have been very difficult (without the use of specific HCV assays) to determine
which donors/patients were truly "infected" with NANB hepatitis. There would
also be ethical considerations to be made regarding notification of apparently
healthy donors (and patients) in light of slightly raised ALT levels.
The West BTS had an established system of investigating the comparatively few
reported cases of possible PTH (HBV as well as NANB). This involved creating
a file card for every donor involved in a case. In filing these cards, it would be
noted if a donor had been previously involved in another case. In this rare
scenario, the donor would be deemed to be probably infective. Otherwise, the
chances of being the infective donor in any particular case would have been the
same for all donors involved in that particular case. Stored sera from implicated
donations involved in reported PTH cases were examined for evidence of HBV
infection and ALT levels (see PhD study). Such sera were actually included in
panels used to evaluate the Ortho H C V 1 st generation ELISA test when it became
available in 1989.
(3) Did the conclusions of Drs Dow and Follett place sufficient emphasis on the likely
prevalence and seriousness of post-transfusion NANBH? In particular, as well as having
regard to reported cases of the disease, did the work of Drs Dow and Follett have
sufficient regard to the fact that most cases of NANBH were sub-clinical and were
unlikely to be detected without prospective follow-up (by biochemical testing) of
recipients?
The work that I carried out, supervised by Dr Eddie Follett, was intended to identify cases
of NANB hepatitis in the west of Scotland. The conclusions w e made were based on the
evidence available at the time. There was no attempt to evaluate the seriousness of the
disease which would have required clinical evaluations by gastroenterologists. Within the
study, ALT levels were determined for 24,629 samples in several patient groups or blood
donors. The patient groups included those diagnosed as having acute HAV, HBsAg
positive patients, intravenous drug misusers, as well as patient groups who had a likelihood
of being transfused e.g. haemophiliacs, renal dialysis patients. Whilst 88% (1040/1182) of
samples from acute HAV patients were demonstrated to have grossly elevated ALT levels,
only 15% (72/457) of haemophiliac samples had grossly elevated ALT levels and only 0.4%
(7/1760) of renal dialysis patient samples had grossly elevated ALT levels. This compared
to 0.1% (1/5524) normal blood donations. The conclusion was that NANB hepatitis was
usually sub-clinical and occurred in 25% of haemophiliacs at some point within the
investigation but was not a major problem in renal dialysis patients. This led to the belief
that perhaps Scottish blood donations were less infective than blood products.
Both HAV and HBV patients tended to have clinical symptoms, such as jaundice. NANB
hepatitis patients, were classified mainly by lack of HBsAg and a negative test to IgM antiHAV. Within this study, it was noted that some individuals classified in such a manner
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were actually infected with HBV. Indeed it was estimated that 5% of acute HBV infections
would have been misdiagnosed as NANB hepatitis and this would continue even today (in
laboratories only performing HBsAg and IgM anti-HAV) as being misdiagnosed.
With regard to the number of NANB PTH cases that were reported to the West BTS, many
of these were reported because of the active involvement in following up patients (within
the PhD study) with raised ALT levels to determine if they had been recently transfused.
Even using this active involvement, a total of only 23 cases of NANB PTH (including 3
haemophilia patients given commercial Factor VIII) were reported to the West BTS in the
years 1977-1985.
Within the PhD study, the blood donations (collected between 1980 and 1985) with grossly
elevated ALT levels were frozen down and tested with first, second and third generation
HCV test systems when they became available. In addition H C V PCR tests and HCV
antigen assays were also evaluated with these samples in the 1990s. It should be
acknowledged that all the donors of these donations were apparently healthy at the time of
their donations. The vast majority were later shown to be HCV positive. Indeed two of
these donors were later shown to be only reactive by HCV PCR tests and H C V antigen tests
(whilst negative even by third generation HCV assays) demonstrating that they were in the
early acute phase of H C V infection (Dow et al Vox Sanguinis 1994; 67; 236-237). This
demonstrates that the PhD study was actually on the correct line, with the isolation of
several donations (with grossly elevated ALT levels) that were shown a decade later to be
HCV positive. As most cases of NANB hepatitis appear now to be subclinical, how could
these cases have been identified when there were no specific assays?
(4) In the second half of the 1980s, did SHHD medical officers place sufficient weight on
the likely prevalence and seriousness of post-transfusion NANBH. To what extent did
their views in that regard influence their opinion on whether surrogate testing of blood
donors should be introduced?
I cannot comment on SHHD officers, other than that Dr Forrester had sight of my completed
PhD thesis (in 1986) and this may have influenced him.
(5) If surrogate testing of blood donors (i.e. testing for elevated ALT and/or anti-HBC) had
been introduced in Scotland:
(a) what percentage of donors are likely to have been deferred,
(b) could a sufficient blood supply have been maintained, and
(c) to what extent are cases of post-transfusion hepatitis C likely to have been
prevented (having regard, for example, to the finding that in the first six months of
HCV screening the prevalence of H C V in Scottish blood donors was 0.088%, and
that elevated ALT levels were found in 59% of H C V positive donors)?
The introduction of ALT and anti-HBc tests would not have been simple. Careful
consideration would have had to be made regarding donor counselling. The question
would have been whether donors should have been notified of a slightly abnormal
ALT value, or alternatively only if the value was grossly elevated. Would they have
been deferred temporarily or permanently. Would a screen anti-HBc test result be
conveyed as potential H B V infected when anti-HBc can be present in around 80-90%
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of Chinese and Black populations and also in a high proportion of Arabic populations.
Furthermore, a number of non-specific factors, such as Rheumatoid Factor can
produce false weak positive results in most of the anti-HBc tests available. Also,
would blood be used from two-thirds of anti-HBc donors based on them also having
anti-HBs (deeming them to be safe from H B V infection)?
With reference to the posed questions:
a) As ALT testing was (and still is) based on excluding the upper 3% of individuals
deemed to be above the upper limit of normal, then 3% of blood donations would
have been excluded. The question would have arisen as to whether these donors
would have been permanently excluded for a minor elevation.
Anti-HBc testing would have resulted in around 0.5-1.0% repeat reactive samples.
Also relevant to donor deferral would be that these anti-HBc tests were prone to
false reactivity due to the competitive inhibition assays utilised. Therefore,
solitary anti-HBc repeat reactivity may not necessarily be the result of previous
HBV exposure. Also certain ethnic groups would have had extremely high rates
of true anti-HBc reactivity.
b) The maintenance of the blood supply would have been difficult. The extra
workload that would have been required in dealing with quarantined donations
and reactive donors (e.g. deferral and/or counselling) would have put severe
pressure on the service. The loss of anti-HBc reactives in ethnic groups could
have resulted in a severe shortage of rare blood groups necessary for patients in
these ethnic groups.
c) I have always regarded the period of September to December 1991 as the
definitive period to determine the actual H C V prevalence in the Scottish donor
population as this period would have generally not included any repeat donations
from the same donor. Using a period of 6 months would have resulted in regular
donors returning and adding to the denominator base (giving an incorrect
prevalence). A s such the attached figure shows the HCV prevalence varied
according to region with Glasgow, Dundee and Inverness regions having
relatively high prevalences compared to Aberdeen, Edinburgh (and also Belfast
[not shown]).

SNBTS HCV Prevalence
in All Donations 1991 (Sep-Dec)
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Figure 1 H C V prevalence of the Scottish donor population according to regions
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The Infection Surveillance reports are publically available (on the scotblood
website
http://www.scotblood.co.uk/pubdocs/INFSURweb20Q8%20WBB.pdf)
showing (on page 6) that of the 109,581 donations tested 99 (33 new; 66 regular)
were HCV positive giving an overall donor prevalence of 0.09%. We were aware
that 25% of all HCV confirmed positives were anti-HBc reactive (indicating past
infection with HBV). With hindsight, assuming from Crawford et al 1994
(Transfusion Medicine 4:121-124) that 59% of HCV positives had ALT levels
above the upper limit of normal, then it is likely that 69-70% of the HCV positive
donors would have theoretically been deferred had both ALT and anti-HBc tests
been used. This would have been associated with a loss of 3.5-4% of the normal
healthy donor population.
The fact remains that very few actual cases of HCV PTH were being reported to
the regional centres. The use of ALT and anti-HBc (using the data as suggested)
would, with hindsight, have likely reduced the number of reported cases by 70%.
In the west of Scotland, the number of reported cases of NANB PTH during the
period 1977-1985 would have been reduced from 23 to 7 if all these cases were
due to HCV. Interestingly, the use of 1st generation HCV testing earlier than
September 1991 would have had a similar reduction (71%) (McOmish et al 1993,
Transfusion 33; 7-13). It should be emphasised that there have been no proven
transfusion-transmitted HCV cases associated with Scottish anti-HCV tested
Wood. Furthermore, since the advent of HCV PCR testing of donations in 1999,
there have been no proven transfusion-transmitted HCV cases in the UK. Current
UK risk estimates are that around 1 in 40 million to 1 in 80 million donations
would result in HCV transmission (i.e. 1 HCV transfusion-transmission in 20-40
years).

Brian C Dow
5 October 2011

Dr Brian C Dow C2 Statement

