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10 DOWNING STREET

THE PRIME MINISTER 25 February 1980

You wrote to me on 4 October concerning a report in
"The Lancet'" of 15 September 1979 about an increase in the
incidence of leukaemia in western Lancashire. In my reply
of 22 October I told you that I had asked the Departments
concerned to study the report, to obtain the latest available
date and to seek advice. I am now able to let you have the

results which are set out in the attached paper.

I hope that the information in the paper will help to
reassure you about the matters discussed in the article. These

are not problems which can be settled overnight; the situation

will continue to be monitored and further research is likely

to be carried out as described at the end of the paper.

As a number of other Members have expressed interest in
this subject, I am arranging for copies of the paper to be

sent to them.

(SGD) MARGARET THATCHER

S.G. Thorne, Esq., MP.




DEPARTMENT OF HEALTH & SOCIAL SECURITY
Alexander Fleming House, Elephant & Castle, London SEI 6BY
Telephone 01-407 5522
From the Secretary of State for Social Services

Nick Sanders Esq

Private Secretary

10 Downing Street

London «

Sw1 / 9] February 1980

Kb‘ef‘w N\Ji\

You wrote to me on 18 January and also spoke to officials here about the incidence
of leukaemia in Lancashire.

We have recast the proposed reply from the Prime Minister to Stan Thorne MP so
that it is now in the form of a short covering letter to a paper. The paper
incorporates most of your suggestions and has been cleared with the other
Departments and advisory bodies concerned.

You suggested in your letter that the draft should mention "the important work
which has been done on health among Windscale workers themselves". We understand
that you meant by this the registry of present and past radiation workers which
is being compiled by the National Radiological Protection Board and we have
included a reference to this in the last paragraph of the paper. However, the
composition of a representative group of radiation workers, the radiation doses
to which they are exposed and the conditions under which such exposures take
place are very different from those applying to the general public. Thus it seems
to us that arguments comparing the incidence of leukaemia for radiation workers
with that for the general public are not very relevant to the subject of the
Lancet article. We understand moreover that British Nuclear Fuels Ltd does not
normally monitor workers on the Windscale site who are not likely to be more
exposed to radiation as part of their job than the general public. Neither the
Department of Energy nor the Health and Safety Executive wished to add anything
to the draft paper on this subject, although they were invited to do so, and you
may feel therefore that the paper should not refer at all to the registration
work as this could lead to an extension of the discussion into areas which have
little to do with the initial subject.

If you are content for the paper to be sent to Mr Thorne, we will arrange for
copies of it to be sent to the various MPs who have expressed interest and use
it as far as possible to answer any further enquiries. In our view the paper




should not be published more widely as this could well give rise to more dis-
quiet and controversy than it stilled. While the paper does attempt to reflect
in a straightforward manner current thinking and specialist advice, the issues
are complex and there are those who are strongly opposed to the medical and
scientific bases on which it rests. The paper seeks to reply to a particular

article on one aspect of radiation protection and there would be dangers in
attempting to convert it into a major statement on the whole subject. If such a
statment were required, I understand that we would need to employ the assistance
of a specialist advisor for its compilation.

I am copying this to the recipients of your letter.

B C MERKEL
Private Secretary
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With the Compliments of
the Private Secretary to
the Secretary of State

DEPARTMENT OF HEALTH AND SOCIAL SECURITY
Alexander Fleming House

Elephant and Castle

London, SEI 6BY




DRAFT LETTER FROM THE PRIME MINISTER TO
MR THORNE MP

You wrote to me on 4 October concerning a report in "The Laptet" of

15 September 1979 about an increase in the incidence of leglkaemia in western
Lancashire., In my reply of 22 October I told you that I/ asked the
Departments concerned to study the report, to obtain th¢ latest available data
and to seek advice. I am now able to let you have thef/results which are

set out in the attached paper.

I hope that the information in the paper will help to reassure you about

the matters discussed in the article. These are not problems which can be

settled overnight;and—E—am—there%eye—pleasad—$het'ﬁhe gituation will continue

to be monitored and ¥hat further research is likely to be carried out as

o
described at the end of the paper.(rAs a number of other Members have expressed

interest in this subject I am arranging for copies of the paper to be sent to
them.




LEUKAEMIA IN LANCASHIRE

Uy 'The Lancet'! Article

1.1 An article in "The Lancet"1of 15 September 1979 said that the

reported incidence of myeloid leukaemia and associated disorders in
Lancashire had almost doubled in the area as a whole and in two
districts had nearly trebled between two consecutive six-year periods
beginning in 1965. It suggested that this increase was substantially
larger than mortality data suggested had occurred nationally in the
same period and that it was unlikely to be due solely to more accurate
diagnosis or reporting. The paper went on to suggest that, if the
observed increase was a real one, the possibility that it was due to
leuksemia-causing factors in the environment should be considered.
The authors were unable to identify any chemical factor which

might be responsible but observed that monitoring of radioactivity in
coastal waters and fish off North-West England had shown there to be
a steady rise in the radiation exposure of the population in the area

over the past 10 to 15 years.

Leukaemia

2.1 Leukaemia is a malignant disease involving the white blood cells.

There are several distinct types of the disease of which myeloid leukaemia

is one. In the majority of cases the cause of leukaemia cannot be determined
but there are some factors which are known to increase the risk of developing
it, including exposure to high doses of gamma radiation, exposure to X-rays
before birth, exposure to certain chemicals - eg benzene; and inherited

abnormalities eg mongolism.

Available Data

3.1 Copies of the relevant data provided by the Office of Population
Censuses and Surveys (OPCS) for both myeloid leukaemia and all forms of
leukaemia are attached. Data on the incidence of leukaemia derived from
registrations of new patients suffering from the disease must be distinguished
from data on those who have died from leukaemia. It is unfortunate that the

article in "The Lancet" compares new registration data for Lancashire with

national mortality data.




3,2 The reliability of the data on new registrations recorded at

NHS regional cancer registries depends on the efficiency of the

system in hospitals to ensure that all cases of the disease occurring

in the region are notified to the registry and on the accuracy with

which the particular type of leukaemia is identified. Some regional
registries carry out extensive checking procedures to verify the data
before submitting them to OPCS for collation. Published national incidence

figures are available only to 1973 at present.

3,3 Data on mortality are separately derived by OPCS from the
analysis of death certificates. Their reliability depends upon the

accurate and careful completion of the cause of death on the certificates.

3,4 Registration and mortality data from before 1968 are not strictly

comparable with more recent data because of a revision of the International
Classification of Diseases at that time. Myeloid leukaemia is separately
jdentified for the first time from 1968 in the national statistics prepared
by OPCS. The direct comparison of the national statistics with those
reported in "The Lancet" for Lancashire can therefore only be made for
1968-1970 in the first period and 1971=73 in the second.

3.5 It is clear that registration rates generally for leukaemia have
increased between 1968 and 1973 and that changes of the order of those reported
from Lancashire have taken place in other regions at different times over the
period. The fact that the mortality figures generally do not indicate
increases of the same magnitude as registration data may well be the result

of more complete registration and of the improved results of modern treatment

methods.

3.6 To summarise, all the data must be interpreted with caution because
the actual numbers involved, particularly at district level, are so small, the
period for which they have been recorded is relatively short and both the
age structure of the population and the efficiency of the registration system

varies from region to region.

Radioactivity in Coastal Waters as a possible cause

4.1 The Medical Research Council has been consulted about the suggestion that
recent increases in radioactivity in the coastal waters, fish and shell fish
of the North Irish Sea might be a cause of the reported increase in

registration rates in Lancashire.




4.2 The Council has advised that observations of leukaemia among atom

bomb survivors and patients who have undergone exposure to radiation for
medical purposes have led the United Nations Scientific Committee on the Effects
of Atomic Radiation (UNSCEAR) to estimate that the risk of inducing
leukaemia by radiation is about 20 cases per million people exposed to an
average dose of one rem (a measure of radiation dose which takes into
account the differing biological effects of different kinds of radiation) to
those organs which form blood (principally bone marrow). The mean interval
between exposure and diagnosis of the disease is estimated to be about

10 years. Therefore for radiation to have been responsible for the reported
increase of 20 cases per million per year between 1965/70 and 1971/76 each
member of the population of Lancashire would have had to have been exposed
to about one rem more on average in each of the years 1961/1966 than they
were in the previous five years. There is no evidence that the people of
Lancashire have ever received more than a minute fraction of this dose rate

to the relevant tissues of the body.

L.3 The rises in radioactivity over the past years, which are recorded
in the monitoring reports of the Fisheries Radiobiological Laboratory

of the Ministry of Agriculture, Fisheries and Food could not, even at their
highest, have given rise to radiation doses to the population sufficient to

account for the reported increase in new cancer registrations in Lancashire.

Radiation Dose Limits and Control

5.1 The International Commission on Radiological Protection makes
recommendations on the radiation dose limits which should be observed to
ensure the health protection of the public and of radiation workers

against the hazards of ionising radiations. These recommendations take
account of the latest scientific evidence on the effects of radiation and the
views of such international organisations as UNSCEAR. The National Radiological
Protection Board is directed by the Health Ministers to advise relevant
authorities in this country on the application of these dose limits. In
England, the Department of the Environment and the Ministry of Agriculture
Fisheries and Food are the relevant authorities for the control of the
amounts and means of disposal of radioactive waste from nuclear installations
under the terms of the Radioactive Substances Act 1960. Their control is
exercised by authorisations, and subsequent monitoring which ensure that any

radiation exposure to the public as a result of such discharges remains at a

small fraction of the recommended dose limits. The discharge limits set by
authorising Departments for Windscale have never been exceeded.




Further Action

6.1 The Leukaemia Research Fund and the Cancer Research Campaign are
interested in undertaking further studies in co-operation with the
Department of Health and Social Security and the Medical Research Council.
These could include some major epidemiological studies of childhood
cancer, including leukaemia, in the Midlands and northern England and
some prospective studies in childhood and adult leukaemia in other
parts of the country. The MRC's Protection against Ionising
Radiation Committee and the National Radiological Protection Board

are also being asked to keep the subject under review. The Board is
also compiling a registry of past and present radiation workers and
the radiation doses to which they have been exposed which will provide
further data on the relationship between exposure to radiation and

mortality from diseases such as leukaemia among radiation workers.

References

"Incidence of Myeloid Leukaemia in Lancashire', C G GEARY, R T BENN, I LECK

The Lancet 15 September 1979 pp 549-551

2. See also letter to "The Lancet'" of 22/29 December 1979 "Incidence of
Myeloid Leukaemia in Lancashire'" by K F BAVERSTOCK, D G PAPWORTH and
J VENNART.




NEWLY REGISTES CASES OF MYELOID LEUKAMIA~RATIN PER 100,000 POP, BY YEAR AND HCSPITAL
REGION OF RESIDENCE
MALES AND FREMALES

ERGLAND & WALES HOSPTT AL REGIOH OF RESIDEKCE

Heweastle Sheffield | B inglis [ NW Matrop {NE Metrop | SE Metron |

§

Males

2.6 Dei : : 2.6
Females
2.2 2.8 ; : e 212

2.5

2.3

2
2.2

301

2.7

3.5




Unaths from leukaemin = 1953 01977
Razd %
#agions

United | Scotland Northern Wales England | Newcastle Ieeds Sheffield East North West North East South East South West Wessex Oxford South Hirmingham Hanchester Liverpocl
Kingdon Ireland Anglien Metropolitan Metropolitan MNetropolitan Metropolitan Western

1776 52 60 97 ; 105 133 147 Lty 148 122 124 143 70 55 108 168 128
1737 61 48 81 iz 103 175 L7 138 A5 133 115 77 7 a7 ” 152 138
1744 48 51 2 95 101 165 6s 4G 101 126 113 67 57 115 183 154
LI 66 4l 39 124 90 114 69 155 130 124 66 i S ] 167 150
80 55 8 o1 117 104 %8 - Lg 167 3 146 106 81 61 117 170 146

1479 ' 95 33 g 52 ) : 147
1450 5 39 Sk Sh 121
1467 93 3 : ] 58 : ‘ 125
1590 39 . . 88 46 _ ; 67 156
1430 ' 98 L9 47 : 149

Urited ;Scotland Northern England | Northern Yorkshire Trent East North West North East South East South West Wessex Oxford South best North Bersey
Kin Ireland Anglian Thames . Thames Thames Tasmes Viestern Hidlands Western

1766 59 86 1566 158 68 1k 134 114 110 127 174 123
1881 sk 1642 162 67 122 135 4k 131 121 159 141

1839 106 1590 142 59 135 106 155 115 123 181 122
1863 58 86 1605 160 62 121 122 133 104 139 170 R

1545 85 73 1556 87
1559 67 77 1352 67
1589 81 81 1395 81
1610 ez Lo 98 1377 7

Frzlieh Regions for 1969-1973 = Regional Hoepital Boards
1974-1977 = Regional Health Authorities




How Peglotratlons of Leukaemia = 1960 t0 1977 - Rates per million lopulation.

Regional Hospital Boards

- —
. 4
/ a ’!
7
>

United | Scotland Nerthera Weles England! Newcaslle Loeds Sheffield Enst North West North East South East South West Wessex Oxford South  Birmingham Manchester lLiversool
Ringdam‘ Ireland I Anglian Metropolitan Metropolitan Metropolitan Metropolitan Western

63 58 Gl 59 7 S : 64 61 73 60 71 96 52 75 92 Gl 56
(43 | 62 71 60 & g 56 46 68 68 85 91 . 76 63 93 66 67
76 &9 73 . % 75 89 2 63 82 82 65 93 85 7 75
8o 70 77 86 7 ’ 88 92 93 61 79 92 57 86 9% - 75 76
83 72 82 91 87 77 79 64 7 69 o7 80 92
81
73 92 Fot yet Not yet
20 7l available available

7% 95

Not yet : Net yet
cvellable ' available







Leath fates par million population for Leaukaemia, 19569 o0 1977

Regions

United |Ecotland Northern Wales England | Newcasile Lecds Sheffield East ° North West North East South East South West Wensex Oxford South Birmingham Manchester Liveryool
Kingdem Ireland ' Anglian Metropolitan Metropolitan Metropolitan Netropolitan - Weatern

66 | 21 81 72 70 69 85 6ly £1 71 76 76 91 73 57 7 66 63
2h (18 61 69 74 €6 76 5k 66 71 81 73 79 79 ‘ 59 63
19 3 &) 69 64 65 72 73 72 63 727 7? 68 57 5 72 70

T 26 58 60 68 83 5 L9 78 75 57 79 79 66 - 70 66 68
22 76 68 79 66 &4 Sk 81 72 89 €8 80 €0 67 66

57 %0 53 6k : 50
60 46 Sk 67 51
56 48 53 26 55
53 57 56 58 62
58 49 56 56 b3

! Scotland Northern Wales England | Northern Yorkehire Trent East North West North East South East South Yest Wessex Oxford , South  West North
Ireland Anglian Thamesa Thames - Thames Thames Western Hidlands Weste:rn

67 77 67 74 66 77 74 67 89 68
79 75 72 75 8k 92 75 Sh 62
67 65 8o 59 91 81 77 63 85 7
68 68 © 72 68 78 75 7 62 95 67

L

56
56
62
58

\no\nown
ANV =

52}




10 DOWNING STREET 7+ e //wy
. e - C o
= ¥ C,T_\V”

5 N v L‘-’\
From the anate\ Secretary O 18 Jan uary 1980 —D\é\ A

SR
L g L"—\

¢

S

{ |
\

Thank you for your letter of 14 January with which
you enclosed a draft reply for the Prime Minister to send
to Stan Thorne, M.P., about the incidence of leukaemia in
Lancashire. As you know, I have had a word direct with the
division in D.H.S.S. which has dealt with this matter and
I am most grateful to them for sending me some mc e infor-
mation about it.

I should be glad if, in consultation with other
Departments as necessary, you could let us have a revised
draft for the Prime Minister to send to Mr. Thorne. This
issue seems to us to merit as full a reply as can reason-
ably be provided. Its content must be a agatter for vou
and the other Departments concerned, but I hope that it will
begin by summarising the suggestions which were made in the
article in '"The Lancet", go on to say something very short
and simple about the nature of leukaemia and what is known
about its causes. It could then discuss the comparison
between the statistics quoted in the article and such
national statistics as are available, drawing attention to
all the qualifications which have to be made about them.
Having demolished that part of the case, the rest of the
draft could follow the order set in the original draft:

a discussion of the effects of radiation and of the data
available on radiation levels in the areas concerned.

I think that it would be helpful if a Separate section
could refer to the important work which has been done on
health among Windscale workers themselves.

Finally, the draft should describe action which has
been decided on for the future.

The language throughout should be as clear as possible
and aimed at the lay audience. Technical terms should be
explained wherever they are introduced. The whole thing
should be put, within reason, in the international context.

It might well be helpful to provide a separate review
document and short draft covering letter for the Prime
Minister to send to Mr. Thorne. Those other M.P.s who have

/ been promised




been promised copies of the information could be sent
copies of the report under a covering letter from your
Ministers. {
}\am conscious that this request creates a good deal
of extra work, but I think it is justified|in the circum-
stances, given the importance of the issueb involved and
the need to get a document which can be mafe publicly
available.

I am sending a copy of this letter to'Bill Burroughs
(Department of Energy), Ian Fair (Department of Employment),
David Edmonds (Department of the Environment) and Garth
Waters (Ministry of Agriculture, Fisheries and Food).

Vo eu
Nk Sale

B. C. Merkel, Esq.,
Department of Health and Social Security.




DEPARTMENT OF HEALLI & SOCIAL SECURITY
Alexander Fleming House, Elephant & Castle, London st 63y
Telephone 01-407 5522

From the Secretary of State for Social Serivices
PO(S of S) 2018/2

The Rt Hon Albert Booth MP |7 January

You wrote to me on %0 November conveying the concern of the Corvunity Health

Councils of Cumbria regarding levels of radicactivity in the Cumbria area in
relstion “o the numbers of cases of myeloid leuvkaemia dizgnosed an
registered. This *ﬂriy represents the comments of the Secratary of S

the Environment and nyself on our respective ereas of responsibili

nsuses and Surveys has provi :
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hat registra
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that change the

have taken r regions at diffc el
males the rat ars to be increasing in 1, £
females in 11 nem, The currently available statistics

interpret because the numbers involved are small, To cone

conclusicns 1t e necessary to have national data for each typ
leukaemia over ger period of time and to correct it to take into
the veriations i e structure of the population in different regions.

D o+ QUi n P

It should also be bvorne in mind that in the last ten years advances have b
made in the methods of identifying and categorising the leukaemisas.
Consequently doctors are now more likely to he able to make a primary diacs
before the condition proves fatal and this will be reflected in the number cfl
registered cases of leukaemias of a particular type and in the numbers of
deaths attributed to leukaemia. It is, tncL\Lore, extremely difficult to
determine the actual trends in the incidence of leukaemia for any single
Region, or to identify the poes ;ible reasons for the higher figures recorded
in recent years for registrations and mortality.




T underoband that 211 dischorecs of radioncltive wasten, whether to lond, coo
or zﬁd‘..o:'.y]uu‘n, are roquired to be euthorised under the Radioactive Subalancen
Act 1900, Authorisslions are issued by the Sccretary of State for the
Enviromaent excopt at licensed nucleaxr site: 3 (such ao Windscale and the nucleor
power stations 1) where they are igsued JOJHUZJ by the Sceretary of State flor Lac
Fnvivorment and the Minister of Agriculture, Ficheries and Food. In ;
the Ministers reouire that the disposals should be mﬂﬁv in an approved marner
go that they will not give risc to environmental hazards or recsunlt in
unacceptnble doses of radiocactivity to the UO“U]HtJ on. Thne authorisation to
permit 1ho Vickers Shipbuilding Group Ltd to dispose of solid low level wastes

to the Company tip cn Walney lsland was issued by the Secretary of State for
the Envirornment on the basis of advice from his Radiochenical Inspcctorate and
after consultation with the local authoritizs. The authorisation requires thet
the disponcd wastes should be covered imzmediately by not less than two metres

of inert material.

Monitoring of the effects of discharges is cerried out regularly by
devartments and a comprehensive statement on the effects on the
enviromment is published annually by tne "igheries Radioblologicel
of the r!nlstr of Asrieulture, Fishe and Food. I enclose a
recent report (for 12 (7) vhich contains detail i
made in Cut .' ﬂ‘ﬁ areas., The Summeaxry
individual with t '; 128t internal eyD0°ure to radiation as

) i ] ste in the United Kingdom (un individual
quantities of fis wzht in the Windscale arez) is receiving a r*fi
vhich is eguivalent * ver cent of the limit rescommended by the I“,
Commission on Radiolo Protection (ICRP)., The member of t*a
the highest external sure to radiation is showvn to be
about 4.2 per g [CRP reccmmended limit. Again, J
individuel who ] nsiderable amount of time working in

area near Winds hese are extreme cases and the averasge dose
from dischzrged wa is considerably lower, representing only a
of tho ICRP reccmmen imdt The Government zagrees with the conc

~

there is no evidence that such low doses of redio,

he UK population.




DEPARTMENT OF HEALTH & SOCIAL SECURITY
Alexander Fleming House, Elephant & Castle, London SEI 6BY

Telephone 01-407 5522
From the Secretary of State for Social Services

PO 2715/126

Nick Sanders Esq
10 Downing Street
London SW1 /4 January 1980

EAagty

I wrote to you on 18 October about the letter from Mr Stan Thorne MP on the
reported increase in Leukaemia cases which some people have associated with
Windscale.

T now enclose a further draft reply for Mr Thorne. Several MPs have been promised
copies of the Prime Minister's reply and I should therefore be very grateful if
you could arrange for copies to be sent to the following:-

Den Dover MP

Edward Gardner QC MP

Walter Clegg MP

Peter Blaker MP

Laurie Pavitt MP (via Ministry of Agriculture, Fisheries and Food)

Lewis Carter Jones MP and

Ivan Lawrence MP

QlbeV Bootte mP
I am copying this to Bill Burroughs (Department of Energy), Ian Fair (Department of
Employment), David Edmonds (Department of the Environment) and Garth Waters (MAFF).

Private Secretary
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EXTRACT FROM MINUTES OF STANDING SUB-COMMITTEE MEETING ON CANCER HELD ON|DECEMBER 1972

REPORT OF THE WORK OF THE STANDING SUB-COMMITTEE ON CANCER

1. LEUKAEMIA IN LANCASHIRE

3.1 The Sub-Committee considered an article by Geary, Benn and Leck which appeared

in "The Lancet" in September 1979, claiming that registrations of myeloid leukaemia
in Lancashire during 1971-76 were almost twice those reported in 1965-~70, It was
suggested that this increase was more likely to have been caused by an environmental-
leukaemogen than improved registration and increased radiocactive contamination of
coastal waters and fish was mentioned as & possible factor, The article had generated
considerable muwlic concern and the Department was co~-ordinating action in response.
The Sub-Committee also had before them comments on the "Lancet" paper from the Office
of Population, Consuses and Surveys, the National Radiological Protection Board and
the Medical Resesarch Council snd a draft letter for the Prime Minister in reply to

Mr Thorrne MP was tabled for their views, &

3.2 The Sub-Committee agreed that additional statistical data were required on the
incidence of other malignancies in the North Western Region and for other regions,
and on regional and nstional incidence of leukaemia by type. Further information
about other kmown leukaemogens was also necessary, Professor Alwyn Smith informed

the Sub-Committee that additional statistical analysis of the data showed thst the
rise in incidence in the area covered by the "Lancet" paper was greater than in
Greater Manchester. His department in Manchester was engaged in a number of further
studies in consultation with the Leukasemia Research Fund and the National Radiological
Protection Board. The Sub-Committee agreed that the draft letter to Mr Thorne MP set
out the current sitvation, insofar as it was known, in broadly accurate terms,




P0/2715/126

Stan Thorne MP

You wrote to me on 4 October concerning a report in "The Lancet" which suggested
that the incidence of myeloid leukaemia in Lancashire had increased by almost

50 per cent since 1965. I have asked the responsible Departments to review the
available data and to seek the advice of various expert bodies. I am now writing

to you to let you know the results of these inquiries.

The Office of Population Censuses and Survey has provided data for all the regions
of England and Wales on mortality from leukaemia (not classified by type) and on
newly registered cases (from which it is possible to infer incidence). Copies of
the data are enclosed. Data before 1968 are not strictly comparable because of a
revision of the International Classification of Diseases and full national
registration data are not yet available after 1973. It is clear, however, that
registration rates generally for leukaemia have increased between 1968 and 1973

and that changes of at least the order reported from Lancashire have taken place in
several Regions at different times over the period. For males the rate appears to
be increasing in 13 of the 15 regions and for females in 11 of them. All the
currently available statistics (including those contained in the article in

"The Lancet")are difficult to interpret because the numbers involved are small.

To come to any reliable conclusions it would be necessary to have national
statistics for each type of leukaemia over a longer period and to correct them to
take into account the variations in age structure of the population in each region.
Moreover, in the last ten years advances have been made in the methods of identify-
ing and categorising the leukaemias. Consequently doctors are now more likely to
be able to make a primary diagnosis before the condition proves fatal and this

will be reflected in the number of registered cases of specific forms of leukaemia

and in the numbers of deaths attributed to them.

The article in "The Lancet" suggests that the upward trend in the registration of
leukaemia in Lancashire may be related to increases in environmental leukaemogens.
In particular it mentions rises in radioactivity in the coastal waters, fish and
molluscs in the north Irish Sea as monitored and reported by the Fisheries
Radiation Laboratory of the Ministry of Agriculture, Fisheries and Food, It is

. .over the gast 20 years but even at the hi%hest they could not have given rise
indeed true that theSe levels of radioactivity have risen/to radiation doses

sufficient to account for the reported increases in the incidence of leukaemia.




ie Medical Research Council advises me that observations of leukaemia among

om bomb survivors and patients who have undergone radiotherapeutic and
radiodiagnostic exposure to radiation have led the United Nations Scientific
Committee on the Effects of Atomic Radiation (UNSCEAR) to estimate that the
risk of inducing leukaemia by radiation is about 20 cases per million people
exposed to an average dose of one rem to those organs which form blood
(principally bone marrow). The mean interval between exposure and diagnosis
of the disease is estimated to be about 10 years. Therefore, for radiation
to have been responsible for the reported increase of 20 cases per million
per year between 1971 and 1976 (as compared with 1965 to 1970) each member of
the population of Lancashire would have had to have been exposed to about one
rem more in each of the years between 1961 and 1966 than they were in the
previous five years. There is no evidence that the people of Lancashire have
ever received more than a minute fraction of this dose rate to the relevant

tissues of the body.

The amounts and the means of disposal of radioactive waste from nuclear
installations have to be specifically authorised by the Department of the
Environment and the Ministry of Agriculture, Fisheries and Food under the
Radioactive Substances Act 1960 and compliance with the authorisation is
monitored. Authorisations are framed to ensure that any radiation exposure
to the public as a result of the discharge is a small fraction of the dose
limit recommended by the International Commission on Radiological Protection.
These ICRP recommendations take into account the views of UNSCEAR on the data
available and the consequences likely to arise from increased radiation in

the environment.

In view of the concern expressed by you and other Hon Members over the article
in "The Lancet", I am pleased to learn that the Leukaemia Research Fund and
the Cancer Research Campaign are interested in undertaking further studies in
co-operation with the Department of Health and Social Security and the Medical
Research Council. These could include some major epidemiological studies of
childhood cancer, including leukaemia, in the Midlands and northern England
and some prospective studies in childhood and adult leukaemia in other parts
of the country. The MRC's Protection against Ionising Radiation Committee and
the National Radiological Protection Board are also being asked to keep the

subject under review.




1975 1250 67 42 77
1976 1589 81 23 81
1977

Penths froa loukaemis 1959 40 1577
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NORVAL TAYLOR

Mr D & Parris

Leukaenmia in Lancashire
1. I agree with Dr Vennart's view quoted in Mr X Gibson's letter {rom the
M.R.C.

.

2. In addition you may care to see a letter from Dr G G Schofield, Chief
Medical Officexr, Windscale, published in the Lancet of 13 Oct. IHe draws
attention 50 the general increase in levkaemla in the U,X. during the nast
30 years, some of which may be dve to better diagnosis, general ageiag of
the population and some to environmental factors. XHe mentions that ther
been 4 cases of myeloid leukaemia which have occurrecé out of a total

600 deaths among the work force employed at Windscole since operatic

there ‘in 1951. Dr QChOfield told me that the expected figure based

general population was 3. 8

3. Some further observations have been made in Sweden by Dr L Brandt and his
colleagues from the University Hospital, Iund, and nunlished in a letier +o =i
Lancet 17 November 1979 (cupy attached). Referring %o the publicaiicn

Dr Geary and his colleagues, the authors hat data from Sweden are
compatible with a reazl increase in the incidence oI --u%e leukaemiz n
eSpecially in men over 50. A similar incre

leuksemia in men over 50 which has been reported from

Dr Brandt and his colleagues interpret

Western countriecs arve probably experiencing

‘acute Iéﬁkﬁgﬁia due to envirommental lewkaemoge

in origin.

4. Dr Jillian Birch and her colleagues have rccently reported (Lancet

p.854; cony attoched) a statistically significant increase in acute lymphoid
leukaemia in children in the North West Region. The incidence began %o

1970 and occurred during the same period as the increase in myeloid leukaemia

demonstrated by Ceary et 2l for Lancashire alone.

5. On the other hand Drs Craft and Yernahan (Lancet 17 Nov.1979 p..0M2; cony
attached) failed to find an increase in acute leuwlrnonit un +he YNor-horn Negion

(whlch includes Cumbrie ) in the years 1271-1977. They concluded that if an

environmental factor is respensible for the increasin: incidence, 1: d2¢a not

»




-
seem to bo opeurating in the Northern Region, most of the population of which is

almoat entirely east of the Pennines.

6. My interpret&ﬁion of the foregoing is that reported incrownnﬁ registretions
of myeloid leukaemia in Lancashire during 1971-76 and of acute

levkaemia since 1970 in the North West Regilon are local maniics

zeneral upward trend for leukaemia in most regions of England

is no evidence of a nationwide increase on a scale similar +n

Lancashire. The upward trend may be due to better dlasnosis,

registrations ageing of the population or environmental factors. Doses of
radiation recieved by the population as a result of discharge:

(even those eating fish caught locally) are much too small +o

increase in the registration rates reported.

g J

S

Norval Taylor

7 Decembcr 1979
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INCIDENCE OF MYELOID LEUKALMIA IN
LANCASHIRE
CoLIN G. GEARY R.T. BeNN
Iax Lick

Departments of Clinical Heematology and Community

Medicine, University of Manchester

Summary Identification of a “cluster” of cases of

acute myeloid leukamia and chronic

myeloproliferative disorders in Lytham St. Annes, Lan-
cashire, prompted an analysis of the incidence of mye-
loid leukemias in Lancashire (excluding Crmskirk
Health District), as recorded by the Manchester Cancer
Registry. Although statistically there was no significant
difference in the trend of incidence between the whole
former borough of Lytham St. Annes and the other dis-
tricts studied, the reported incidence ot these discases in
the arzazs a whele had almost doubled, and in two dis-
tricts nearly trebled, between two consecutive 6 year
periods, beginning in 1965. This represents a substan-
ually larger increase than mortality data suggests has
occurred nationally in the same period, and is unlikely
to be due solely to more accurate diagnosis or reporting.

Introduction

Many studies of space-time ‘‘clustering’ of leukemia
and lymphoma have been reported, but the staustical
significance of such small groups of patients has been
difficult to evaluate. Occasionally, however, the appear-
ance of a cluster may reflect an overall increase in the
incidence of a disease over a wider area.! In this study,
the ideniification of a cluster of cases of acute and
chronic myeloid leukzmia in a single general practice in
the Lytham St. Annes area’ prompted a formal analysis
of the incidence of these diseases in most of Lancashire,
based on data collected by ithe Regional Cancer Registry
in Manchester over a 12-year period.

Materials and Methods

The regional cancer registry in Manchester registers malig-
nant neoplasms in residents of the area served by the North
Western Regional Health Authcrity, which includes Lancashire.
The notifications of cases to the registry is primarily the
responsibility of the staff of the hespitals where treatment is
given. Cases not registered at the time are often picked up
later, since the registry is noufied by the Office of Population
Censuses and Surveys of all deaths of residents whose death

DR HECKMATT AND OTHERS: REFCRENCES—continued

12. Kind PRN, King EJ. Esumation of plasma phosphatase by determination of
hydrolysed phenol with aminoantpyrine. F Clist Path 19545 7: 322-26.

13. Bessey OA, Lowry OH, Brock MJ A inethad for the ranid determination of
alkaline phosphatase with tive cubic millimeters ot serum. J Biol Chem
1946, 164:321-9.

14, Moz JF, Peacock M. Assav of plasma 25-hiydroxy vitanun D. Clin Chim
Acta 1976, 72:383-91.

15. Deluca HE. Vitanin D metabolism. Clin Endocrinel 1977, 7: suppl. 1s-17s.

- Hilmaa LS, Haddad JG. Human pennatal vitamin D metabolism 1. 25-
hvdroxyvitamin D in maternal and cord blood. J Pediair 1974, 84:
734249,

L, Lacourt G, Pitloud £, Schlacpp i, Sizonenko PC. ZS-hydroxyvi-
tarmmn D and calcivm levels in laternal cord and intent s 1 relation
to maternal vitunun Dintabe, Hele Pediac dera 1978, 33: 95-103.
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son WE, eds. Textbook of pardiatries. 'iladelphia: WB Saunders 1975:
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certificate record a diagnosis of malignancy; if such a case is
not alrcady registered, the hospital concerned will generally
notify the malignancy retrospectively after being sent a
reminder. ‘The registry was set up in 1962, but registration
during its first few years of operation was seriously incomplete,
and belore the reorganisation of the Natonal Health Service
in 1974 its catchment arca was that served by the Manchester
Regional Hospital Board, which did not cover quite all the
country of Lancashire as defined in 1974; the whole of what
subscquently became the Ormskirk Health District, and a
sparsely populated arca now shared between the Blackburn
and Burnley Health Districts, were excluded before that date.
We have therefore himited our examination of the trend in
mycloid leukamia incidence to 1965 and later, and to Lan-
cashire with the exception of the Ormskirk Health District,
while our Blackburn and Burnley data for 1965 to 1973 are
based on a slightly smaller population than those for 1974 to
1976.

For each of wtwo periods (1965-70 and 1971-76) and six
areas (the former borough of Lytham St. Annes, the remainder
of the Blackpool Health District, and the other four heaith dis-
tricts of Lancashirz to which our data related), the aumber of
registered cases of myeloid leukemia was determined and con-
verted to a standardised registration ratio—i.c., expressed as
a percentage of the “expected” number of registrations (the
number that would have occurred in the period and area con-
cerned, given the age and sex distribution of its population, if
the incidence of registrations in each age/sex group had been
the same for this population as for the two periods and six
areas combined).

Results

The analysis revealed a doubling in the standardised
registration ratio for myeloid leukzmia in Lancashire as
a whole (excluding Ormskirk Heaith District) between
1965-70 and 1971-76. Lytham St. Annes and the other
localities into which Lancashire was divided for this
analysis did not differ significantly from one another in
the increases observed. The standardised registration
rauos for each area and period are given in table I,
together with the observed and expected numbers of
cases on which they are based, and the crude registra-
tion rates per million per year; the ratios are also shown
in figure.

The contributions to the overall increase in myeloid
leukzmia rates made respectively by cases registered as
acute and chronic and by those whose “‘acuteness™ was
not recorded (table 11) show that the trend was common
to acute and chronic cases. Figures for the category
“leukamias of miscellancous or unspecified type™” (table
11) show that the apparent increase in myeloid leukamia
did not merely reflect a tendency for ceil type to be spect-
fied in an increasing proportion of cases. During this
ume, the hospital laboratory facilities availablz to
general practitioners were essenually unchanged, while
in the three hospitals serving the Fylde area, and in
Burnley, the same consuitant ciinical pathologists in
charge of hamatology services were in post throughout.

Discussion

Our data suggest that the increased incidence of mve-
loid leukamia observed in a Lytham general pracuce®
reflected a rising trend in the area as a whole. Whether
this was part of a natonai increase we do not know,
since published national resistration staustics are not
available after 1970. Mycloid leuk@miu moreaiity statis-
tics for England and Wales have been published for the
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TABLE I—INCIDENCE OF REGISTERED CASES OF MYELOID
LEUKAMIA BY LOCALITY: LANCASHIRE (EXCLUDING ORMSKIRK
: HEALTH DISTRICT) 1965-76.

1965-70 1971-76

Regis- Regis-
tration | Stan- tration | Stan-
No. |[rate per|dardised| No. |rate per [dardised
cascs | million | regis- | cases | mullion | regis-
regis- per tration | regis- per tration
Health district |tered | year ratio* | tered | year ratio*

Blackpool
Former
borough of
Lytham St.
Annes 4
Remainder 43
Blackburn 31
Burnley 22
Lancaster 19
Preston 42

Total
(5 districts) 161

* See text for method of calculation.

years 1967-76;* and the rates for 1967-68, and 1971-6
(i.e., the middle years of the earlier period, and the
whole of the later period fer which Lancashire data are
available) are compared in table ni. Mortality from
acute myeloid leuk@mia shows a definite increase; a
smaller increment than the rise in registration rates in
Lancashire, but nevertheless one that appears too great
in relation to the simultaneous decrease in leuk@mias of
“unspecified or miscellaneous” types to suggest that it is
wholly attributable to greater precision in diagnosis. On
the other hand, the national mortality from chronic
myeloid leukemia, unlike the incidence in Lancashire,
seems hardly to have changed at all.

It may, of course, be suggested that the increases
observed in Lancashire are due merely to a more com-
plete ascertainment of cases. Studies of the geographical
distribution of leukemia do not show the wide varia-
tions in incidence often found in epithelial cancers:
although chronic lymphatic leuk@mia is rare in the Far
East, acute leukamia, particularly amongst young
adults, shows a remarkable uniformity in incidence

TABLE II—INCIDENCE OF REGISTERED CASES OF MYELOID
LEUKAMIA BY TYPE, AND OF LEUKAMIAS OF UNSPECIFIED OR
MISCELLANEOUS TYPE: LANCASHIRE (EXCLUDING ORMSKIRK

HEALTH D'XSTRICT), 1965-76.

1965-70 1971-76

Regis- Regis-
tration | Stan- tration | Stan-
No. |[rate per jdardised | No. | rate per |dardised
cases | million | regis- | cases | mullion | regis-
Type of regis- per tration | regis- per tration
leukamia tered | year ratio® | tered| year rauo*

Myeloid :
acute 90 . . 202 26-0 131.9
chronic 48 . 101 13-0 129.3
other or not

fully
specified 23 : . 27 3.5 102-1

Unspecified or

miscellaneous | 45 5- . 57 7-3 106-5

* Sec text for micthod of calculation.
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1965 1970

1971 1976

STANDARDISED REGISTRATION RATIOS

—

& A
< &
P~ <

Standardised registration ratios by area and period.

throughout the world. Over the last 50 years, there has
been a striking increase in the observed incidence of all
types of leukemia in most Western countries, but this
undoubtedly reflects—at least in part—an ageing popu-
lation, more accurate diagnosis, and the increasing avaii-
ability of supportive measures, such as antibiotic ther-
apy and blood transfusions, which permit patients with
bone-marrow failure to survive until a definite diagnosis
is made.® An apparent north-south gradient which was
shown in earlier studies of the incidence of leukamia in
the United Kingdom, and which probably reflected
higher doctor/population ratios in southern England,
had disappeared by the early 1960s.° In some parts of
the U.S.A., such as Minnesota, in which high standards
of diagnostic accuracy may be assumed, the incidence of
leukzmia has been roughly constant for many veass.” In
other areas, incidence has recently declined.® On the
other hand, the reported incidence of myeloid leukaemia
in the elderly in Denmark was suil rising in the [ate
1960s,° although this could be an artefact: in recent
years more accurate diagnosis of certain patiznts with
oligoblastic (‘“‘smouldering”) leukzmia may have led to
some of these being registered as cases of acute myelo-
blastic leukemia that would formerly have bzen
ascribed to cther forms of marrow failure, such as apla-
sia. Gunz has shown that there exists a strong negative
correlation between the leukamia rates of 25 vears ago
in various couniries, and the subsequent increases nou-
fied in each country.'®

It must, therefore, be conceded that more discrimin-
ating hzmatclogical diagnosis, and more complete
registration of cases diagnosed, may account for part of
the increase of incidence of myeloid leukamia we have
observed in Lancashire. However, we question whether
they are likely to be responsible for the whole of it: our
colleagues in the hospitals concerned are not aware of
TABLE 1I[——MORTALITY ATTRIBUTED TO MYELOID LEUKAMIA AND

TO LEUKS.MIAS OF UNSPECIFIED OR MISCELLANEOUS TYPE:
ENGLAND AND WALES, 1967-68 axp 1971-76

Deaths per million living per year

Type of leukamia 196768 1971-76

Myeloid

Acute

Chronic

Other or not fully specified
Unspecified or muscellaneous
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any abrupt change in the standards of laboratory or
clinical investigations available to fumily doctors in the
arcas for which they are responsible. y

If the increase is real, the possibility that it is due to
environmental leukemogens must be considered. It is
likely to be a prerequisite for the recognition of any such
agents that their distribution should match that of
leukaemia in respect of other variables as well as secular
time.” Leukxzmic clusters have been reported occa-
sionally as a result of industrial exposure.!' We have
been unable to identify any chemical leukaemogen which
might be responsible for the increases reported here: on
the other hand, recent studies of radioactive contami-
nation of molluscs ofl’ the Cumbrian coast, (]J. P. Day,
unpublished) and government monitoring of radioacti-
vity in coastal waters and fish,'? show that radiation
exposure to the population in this part of North-west
England has risen steadily over the past 10 to 15 years.
The observation that cytogenetic analysis may be help-
ful in identifying cases of acute myeloid leukamia in-
duced by chemical agents could prove to be a useful tool
in determining the importance of certain exogeneous

. leuk®mogens in the xtiology of the disease.?

No isolated epidemiclogical study of this kind can be
conclusive, but as Doll*** has pointed out, while better
diagnosis and other technical factors must have contri-
buted to the rising mortality ascribed to leukzmia, simi-
lar effects used to be invoked to support the belief that
the apparent increase in mortality from lung cancer was
spurious, which few would accept today. The rate of in-
crease in leuk@mia mortality in the elderly over the past
20 years has roughly paralleled the corresponding in-
crease in lung-cancer mortality, and the possibility
remains that a proportion of cases are due to leukz-
mogens, whether extrinsic or intrinsic, or perhaps acting
in combination, in susceptible individuals.

We are grateful to Dr J. Rusius (General Hospital Burnley), Dr
D. S. Harry (Victoria Hospital, Blackpool), Dr A. F. Ollerenshaw
(Royal Infirmary, Preston), and Dr G. Birchall Roval Lancaster In-
firmary) for furnishing details about hamatological {acilities available
to family doctors in their respective areas. We also thank Mrs Jean
Lamont and her stafl in the coding office of the Regional Cancer
Registry for help in analysing the registry’s data.
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CLONIDINE IN TOURETTIE'S SYNDROME
D. J. Couen J. G. Young
J. A. NATHANSON B. A. Suaywirz

Child Study Center and the Departments of Pediatrics,
Psychiatry, and Neurology, Yale University School of
Medicine, New Haven, CT 06510, U.S.A.

Tourette’s syndrome (TS) is a neuropsy-
chiatric disorder characterised by chang-
ing motor and phonic tics, compulsive actions, and other
behavioural symptoms. Small doses of clonidine, an
«-adrenergic agonist, improves the condition in some
children unresponsive to haloperidol. Clonidine presum-
ably acts by inhibiting central noradrenergic function.
Metabolic and clinical findings suggest the involvement
of monoamines, including noradrenaline, dopamine, and
serotonin, in TS. .

Summary

Introduction

Gilles de la Tourette’s syndrome (TS) arises in child-
hood and is characterised by multiform involuntary
movements and noises and psychological symptoms.
Other features of the syndrome include: abnormalities
on electroencephalography (EEG) and neurological ex-
amination, which suggest a biclogical @tiology; a fami-
lial history of tics, compulsions, and TS, which suggests
a genetic contribution; and a higher frequency in males
than females (3:1). An almost identical syndrome occur-
ring in different cultures has been reported over the past
100 years or so.'—3

Catecholamine metabolism has been implicated in the
pathophysiology of TS.!#=¢ Haloperido! and phencthia-
zines inhibit dopaminergic activity and improve the con-
dition; drugs such as amphetamine release catechola-

“ mines and exacerbate it. We found reduced turnover of

brain dopamine and serotonin; however one child had
raised noradrenergic metabolite in the cerebrospinal
fluid (CSF).*-*7 Noradrenergic involvement is also sug-
gested by the exacerbation of TS by stress and anxiety.

Clonidine, an imidazoline derivative, is an adrenergic
agonist; at low doses, however, it diminishes central nor-
adrenergic activity, apparently by stimulating inhibi-
tory, presynaptic, x-adrenergic autoreceptors on neurons
which regulate the locus ceruleus (LC).2-2 Clonidine
also suppresses noradrenergically mediated symptoms of
methadone withdrawal.!? OQur CSF observations and
these studies of the LC and clonidine call for the assess-
ment of noradrenergic metabolism and clonidine in TS.

Method

Clonidine has been given to eight patients (ages 10-16
years) with severe TS in whom haloperidol could not control
the condition or produced unacceptable side-effects (depres-
sion, rigidity, lethargy, cognitive blunting). Their symptoms
appeared between the ages of 4-7 years, and the ume between
onset of symptoms and clonidine treatment ranged from 4-11
years (mean 6-5). All patients had been treated by many drugs
previously, so the hikelihood of a lasting “‘placebo” response
seemed slight. All had normal or above average ntelligence,
and none had evidence of structural central nervous system
(CNS) abnormality except for an EEG abnormality in case 2.
All had normal blood-pressure.

Patients'* underwent metabolic, neurological, pzdiatric,
and psychiatric evaluation, routine blood-tests, EEG, com-
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CLUSTER OF MYELOID LEUKAMIA IN LYTHAM
ST. ANNES

Sir,— We report here an unusually high incidence of mye-
loid leukamia in the arca served by a single general practice
in Lytham St. Annes, Lancashire.

CASES OF AGUTE (AML) AND CHRONIC (CML) MYELOID LEUKAMIA
IDENTIFIED (CASE NUMBERS REFER TO THE IDENTIFICATION
POINTS IN ACCOMPANYING MAP)

Date of
Case no | presentation | Sex, age Diagnosis

1972
May . M;48 |CML

June F;66 [Sub-lcukamic AMIL
July M;64 |AML
1973
September F;52 |AML
1974
September F;40 |Idiopathic thrombocythzemia,
terminating as AML
1975 :
September F;70 |AML -
September F;81 |AML
1976
January M;33 |AML
May I;73 |“Smouldering” AML
1977
August M;38 |AML
e |P1878 ‘

11 August F;65 |*“Smouldering” AML
12 October M;50 |CML

The practice serves approximately 9000 patients and covers
an area of some 3 square miles, adjacent to the Ribble Estuary.
It maintains a diagnostic register of patients with all types of
malignant disease; our interest was first aroused when 3 cases
of myeloid leukzmia (2 acute, 1 chronic) were encountered in
the first half of 1972. Using the diagnostic register, and the
counterfoils of death certificates issued by members of the
practice, a search for neoplasms of lymphoid and hamopoictic
tissues presenting in 1958-71 was carried out; cases occurring
between then and the end of 1978 have been noted as they
have arisen. In 195871, 1 case of acute myeloid leukemia, 1
myeloma, 1 “lympho sarcoma”, and 2 cases of Hodgkin’s dis-
ease we oted. In 1972-78, 11 cases of acute and chronic
myelo: ! wmia were diagnosed. Details of these cases, all of

Distribution of cases.

SIS

which were confirmed by appropriate investigations in hospi-
tal, are shown in the table, while their geographical distrnibu-
tion in the practice arca is shown in the figure. Between 1972
and 1978 4 cases of non-Hodgkin's lymphoma, 2 Hodgkin's
discase, 1 chronic lymphatic leukamia, and one mycloma were

- also encountered.

Although increasing diagnostic awareness may be respon-
sible for part of the increased incidence we have observed, it
is significant that, whereas there has been a sharp increase in
myeloid lcukemia from 1972, the incidence of other types of
hamopoictic neoplastic discase, such as mycloma and lym-
phoma, showed only small increases.

The practice area is continuous with, and overlaps that of,
several other physicians working in the arca who have not
noticed increased numbers of leukamic patients in their own
practices. Nevertheless, it appears that the increased incidence
seen by us during the last 7 years reflects a similar increment
.over a much wider area of Lancashire.

S. D. REIp

T.M.HaLL

8 Church Road,
C.M. B. Rep

Lytham St. Annes, Lancashire

Department of Clinical Hrmatology,
Manchester Royal Infirmary

R HULL

HAMODIALYSIS WITHOUT HEPARIN IS POSSIBLE

Sir,~—Heparinisation of the extracorporgdl dialysis circuit
has always been thought necessary. Cong€quently, hemodia-
lysis carries a risk of haxmorrhage, espécially in surgical and
severely injured patients. When regigial heparinisation' was
tried a heparin rebound phenomerfon caused delayed bleed-
ing.? A sccond approach to the £blem was reduction of the
dose of heparin infused into t jzzrterial line.>" Since 1974 we
have been trying to do withgdt heparin altogether, monitoring
this policy by the frequeng§ percentage of clotuing episodes in

the extracorporeal circuiy/

Between 1973 and/(976, 185 patients with postoperative
(133), post-traumati¢ (24), or medical (28) acute renal failure
have been hmmm/lxﬁlyscd. During this four-year period, 1049
hemodialysis ses€ions were done, with an average of 6 per pa-
tient (mngc}//—29). The mean duration of the sessions was

4.36+1-40 K with an average pump flow of 233+47 ml/min.
The appavélus used was an RSP (Travenol) with UF 100, 145,
and II ¢dils. The dialyser was rinsed with 1000 m! of isotonic
saling/and primed with 500 ml of modified isotonic gelaun
solpfion (‘Plasmion’). During heparin sessions the clotung-
time of the blood entering the extracorporeal circuit was meas-
ured every 15 min and kept at 15 min. These determinations
were used to adjust the rate of heparin administration via an
electric syringe. A comparative analysis was done with 92 pa-
tients in 529 hemodialysis sessions with heparin and 93 pa;
tients in 520 sessions without heparin. There was no statistietl
difference in age, sex, or type of renal failure between theftwo
groups. The frequency of clotting episodes in the extr;
eal circuit was 37/529 (6-9%) for the heparin scysions and
50/520 (9-6) for the non-heparin sessions.

The risk of dialyser clotting during h:rnyialysis sessions

1. Maher JG, Lapierre L, Schreiner GE, Geiger X1, Westervelt F. Regronal
heparinisation for hemedialysis: techme andchimcal expeniences. N Engl
JMed 1963, 268:451-56.

2. Hampers CL, Blautox MD, Mernill [P, Apficoagulation rebound atter hemo-
dialysis. N Engl J Med 1966, 275: 776478,

3. Kjellestrand CM, Buselmeer 1. A/yﬁnplc method for anucoagulanon dur-
g pre and postuperatve hempolialysis, avouding rebound phenomenon.
Surgery 1972,72:630-33.  /

4. Lindqvist B, Frite H, Haystpd KE, Lecerof H, Litjenbery B, Shortclotung-
time duning hiemodialyyd by heparimisation with an iafusion apparatus.
Acta Med Scand 1964,175: 249-50.

5. Bisson PG, Bisson MJC Reduced heparin dosage for hwmodialysis. Lancer
1972; u: 229. 1
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Cof Cruf\ 8 puucnls who updergo elective slrr\h\mmn “pu‘d

allow ova to be donated 1o an wlertile couple. Hosiiaps ghimi-
lar proportion would donate ovu to couples fucing o hizh risk
of transmitting u 5CII0US },CHLUL disense, / 3

1 The opuous open 1o 4 wonian known o be.n ¢t cier of the
géne for a serious X-linked disorder such as Du, Aleie muscu-
lar dystrophy are fur from ideal. Yery few are i epared 1o tike
the 1-in-2 risk that.a future son will be atlegted, so in practice
they have to choose between no childrengtr further children
and selective abortion of all mules ut s fhout "(P \*u.h oS-
tution. Prenptul dingnosia of male: oficted with Luchenne
musclidue Satropn Ly is unrcliuble,, Tut even wiere prenaiil
i ¢ Chable (ua with bfemophilin) the wonias sl
fogn ahas gassainlily of lnlg’urmm.uum ol prcynum\. [
beheve thiat muny such wox;ﬂn would lind embryo transfer
after in-vitro fcrulmunun,g’ donated ova by nhee husband's
sperm o more fecepLuie s fternative, once 3¢ LeCgues
bacome relinble, This oo ::ich would get close to allowing the
couplc (0 haye “children!  their own'' without the wereased
genetic risk, It \u)'{d ulso be less dysgenic than sclec ve ter-
mination becausgemale carriers would not be produced.

The emotiog nd ethical problems may be comparable to
those hhlm' 1o artacwl insemination by donor ‘AlD), an
opuon nd\\ﬁ!"d by an increasing number ol coupies (x cing hny‘\

S, AII) could be considered in gutosomal recessive
also autosomal dominant conditions on the

o .

Pediatric Genetics Unit,
Insitute of Child Heulth,

_ Lopdon WCIN 1EH : MARCUS PEMBREY

- LEUK/ZMIA AND RADIATION

S\“ —Dr Geary and his collexgues (Sept. 15, p. 549)
reported an increasing ‘neifence of oy il levkamia in Lan-
cashire with the occurrence & “clusters’ . T hey reterred to the
possibility that some of the increase may have been due to in-
dubtrial lcux.mmgcﬂs and particular mention was made of the
possxblc role played by radiouctive material in the Irish Sea
cmanaur‘g from the Windscale sca discharges,

There.is no doubt that there has been a general increase in
the incidence of leukamia throughout the UK, during the past
30 years. Some of this rise will bz due 1o Detter diusnosis, sume
to general ageing of the populution, and some (0 cnvironnen-
tal Laciors, liov“wr, I supyest hat, for the following reusons,
fuctors other thun "nuduun from Windscule will be found to
be the cause.

(1) The liquid effluents from \"’;ndsc'\k are d?schurucd 10 sea
under specified condition as provided that the Guveriment auth-
orities are adusucd uI U‘c n ¢d to discharge and that its en-
vironméntal . impact accords” with UK. policy. These di 5=
charges are such that no one :.ceds the permitted it of
radiation exposure of 500 mrenyyeur, burthermore envir
mental monitoring siiows that members of the public in West
Cumbria, except tor a few excepuonally heavy fish caters, do
not receive moce than abaut i mrenyyear as a result of cating
fish caugnt in the Irish Sci It s to ve expecied, therelore, that
the radiation exposure ol the. general public in Lancashire
will be even less; moreover these lipures tor population ex;
sure shouid be viewed in the light of the buckyreund radiat:
to which the whole population is exposed of about 100 mrem/
year which muy vary by about as much us 4050 in dillerent
parts of the country.

(2) Some information s available on mortality due to ‘w -
mig in Cumbria and West Cumbru and on the incidence of
leukemiu in Cumbria, but there 13 no evidence from s of s
Inerense campiruble to toat klentfied by Gewry ef al an Luns
cishure,

(3) Suppose, however, thut the incrensed mcndc-mc n an-
cashire were Lo be due solely 1o rnlinugn received tron i

\

1)

THE LANCET, OGOk 13, 19

the Irish Seu. This would require an increase by a f[actor of
nerly o thousand in the induction of lewvnng by rndations,
cotpared with the conclusion i the Sterna o] o cossion
on Budiotogical Protection stnet, over o pertod ol S0 yeurs,
Jias reviewed all the reie vant {avautable data. Invsuciywe
etfectively all deaths of employees ar the Vindscale W
would be due to leukmemia hut ©o dute there Sy :

of mycioid leulemin out of o tota ob wbout GUY deatin wine
have occurced amony empioyees sinee operitions began
Windseuie in 1951,

While it is probuble that part of the generad increuse
leukicinin has been cawsed by environn ool pollutants
would sugpest that there s o real need fo evaning momer
than r‘.\dmhun in the same detal 8s that which hag |

accorded to rudioactivity.,

Windsenle & Calder Works,
Bratinh Nucienr Pucly b, . BN
Selialicid, Sewscate, Cumbrin CA20 111G G G Sty
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Sir,—It anpears from your editorial comme
29) that the eisrepresentaion
tests from Or J. 1. Scizon wid
Lion “)‘ Sehie pedia ‘/HL Lance
the statemnent by the Heualthh oo i
That statement was 0ot clearcd witi Liuse ivoas e
the Lacts, Neither as e of
a member of the Daneerous athopens Advisory
1 received the courtesy or the lurniifiy of
ment before or alter publicys Yo these !
with whom 1 have w ; ;
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« BNFL  PRESS RELEASE
»

WINDSCALE NOT RESPONSIBLE FOR LEUKAEMIA INCREASE

Factors other than radiation from Windscale are likely to be the

cause of increased incidence of leukaemia in Lancashire accordxng to

the Chief Mcdical Officer of British Nuclear Fuels le;ted
Dr Geoffrey Schofield. ; :

<
In & letter’ publxshed in this week's edition c¢f the medical magazine,
The Lancet, Dr Schofield says there has teen a general increase in
lcukaemla throughcout Britain over the past 30 vears. Scme of this
rise is- due to the¢ general ageing of the pcepulation, some to. better

diagnosis and some to environmental factors.

In a recent article in The lLancet* a team from Manchester ULriversity -
reperted a doubling in myeleid leukaemia cases in Lancashire between
two consecutive siXx-year periods beginning in 1965. They said this
represented a substantially greatgr increase then in Britain as at
whole over the same periocé. : x

4

Dt Schofleld lists a number of reascns hnv he considers it unl;kelv

B S—————

-that the leukaemia rate in lancashire ;an be linked-with radicactivisy
in the Trish Sea resulting frem Windscale.

T

Radicactive d1scha:ges from the plant are maintained wlthln limits

—_

set by Gevernment duyhur1<1ng authcrities and nc member of the public

has exceeded the permitted raldiaticn expcsure cf 50Q millirems in

any cne year. -

In fact even in West Cumkria, close tc Windscais, tvpical memters cf

P W A A 5 1, i i

the public receive n¢ mcre than 5 millirems PET.year raciaticn cAne: o tE T

&

from locally czught fish. The radiaticn expesure for the public in
Lancashire weuld be even l2ss. Yat natural background radiaticn

| ey ——

which the whcle; perulaticn is cxpcsed amounts to about 100 mi1:
year, and this fiyure varies by as much as 40 per cent
parts of the cocuntrv.

n/f

BNFL/96/ 79 11 Octcher 13°%




U\ FL PRESb RELEASE (cont) BNFL/96/79

";GE NO.

. .
I1f all the qucted increase in leukaemia in Lancashire were solely cue
to radiation received from fish caught in the Lxish. Sea 1t would
require an increase by a factor of nearly a thcusand in the causaticn
of leukaemia by radiation compared with the conclusions of the :
Internatlonal Commission on Radiological Protection, which are. based;

on 50 years' study.of. the..relevant data.

1£f such were the case it could be expected that cffectively all the
deaths of Windscale workers would be from leukaemia. Inl factatheze
have been four cases of mveloid leuksemia out of a total of about
600 deaths amonf employces since the start of operations at Windscalg
in ¥951. i T CUaE

Despite the preximity of Windscale there is n¢ evidence cf any 1increase
in the incidence c¢f leukaemia in Cumbria cemparable tc that repcrted

in ‘bancashire.

- et b - - e -

N
S

“while.it is probatle that part c{ the general increase in icukacmia

17

"Las bteen caused by environmental pcliutants, I weuld suggest that thaze
is a real need to examine factors cther than radiatien 1in the same
detail as that which has becen accorded to radioactivity,” said
Ir Schofield.

» - -
Footnote: Mr Peter Mummery, BNFL's Director of Health and Safety,’

estimates that the rauxat1on expcsure a typical Cumbrian would receive
in a ycar eating fish from the lrish Sea is nc more tham that teceived

from TOSHWI¢ FAE14Ticn in making cne jet flight across the Atlantic.

ENDS

*“Incidence of mveicic legﬁaemza in Lancashire” by Cciin G Geary,
R T Benn and Ian leck Lucpartmcntﬁ cf Clinical Haematciogy and
Ccmmunity Medicine, University of Manchester): The Lancet,

15 September 1579.

+A copy of Dr Schofield's letter 1s 3ttached
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Relerence

DR WRIGHTON

Ms Ellison

LEUKAEMIA IN LANCASHIRE

You asked for my comments on the letters from OPCS, MRC and NRPB on this
subject.

The comments from Dr Vennant of the MRC Radiobiology Unit are particularly
helpful and could form the basis for the bulk of your draft reply. Dr McLean
points out that the increase in leukaemia deaths is a national phenomenon

and mentions one or two possible causes for this. More efficient registration
cannot be a significant factor in the recorded increase in deaths as these

are derived from death certificates. More accurate diagnosis, on the other
hand, is probably a factor but it is very difficult to judge how much that
might contribute to the rise in deaths attributed to leukaemia. The
haematological diagnosis of leukaemia can be very difficult because of the
diversity of the blood picture in the early stages of the disease. Improvements
in the classification of the leukaemias and in the diagnostic criteria have
improved the accuracy of diagnosis but a more gignificant factor may be that
acute cases are now kept alive long enough for a definitive diagnosis to be
made whereas formerly, and upto quite recently, patients with acute leukaemia
often died very quickly of haemorrhage or intercurrent infection without the
underlying cause being recognised.

The remaining possibility for the increase in deaths is an increase in the
occurence of or increased susceptibility to some causative agent or agents.
We have no evidence whatever on this and Dr Vennant's letter to my mind pretty
effectively disposes of ionising radiation as the cause, at least in this case.

The paper by Geary et al is based on registrations; they do not give mortality
figures for the period and area under consideration. Mortality figures for
the NW Region do not show any greater change than the country as a whole.
National registration figures upto 197% also appear to show no greater change
in the NW Region than elsewhere. There are however difficulties in comparing
these figures as the OPCS figures refer to leukaemia as a whole whereas the
Lancashire figures refer only to myeloid leukaemia and chronic myeloprolifer
disorders.

categories in order to make a proper comparison.

For the purposes of the draft letter for SSCC I think it would be useful to
plot out the national and NW Region figures for mortality and incidence for
leukaemia as provided by OPCS. I will try to lay my hands on more detailed
breakdown figures for the various types of leukaemia. I do not think it would
be particularly relevant to compare the leukaemia figures with those for cancer
generally as the nature of the conditions is really rather different.

You may like to know that I have had a long discussion with the Leukaemia
Research Fund about the Lancashire problem. They are anxious to try to do
some detailed epidemiological studies and will be talking to Alwyn Smith in
a week or two about what might be done in Lancashire (I have also been in




touch with Alwyn Smith but have not yet had a reply). IRF and CRC will be
funding jointly a major epidemiological study of childhood cancer in

W Midland, Yorkshire and N Western, probably beginning next year, which will
cover childhood leukaemia and they are also talking to various people about
prospective studies on childhood and adult leukaemia in Bristol, Edinburgh,
Nottingham and S Wales. They are clearly prepared to put quite a bit of
money into this and are anxious for close collaboration with DHSS and MRC
IRF are happy for us to refer to this in the draft letter if you feel it is

appropriate.

y .

. R J WRIGHTON
6 December 1979 Med SM4
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Medical Research Council
20 Park Crescent, London W1N 4AL

telegrams Medresco London W1
telex 24897 (Medresco London)
telephone 01-636 5422

reference A203/59

22 November 1979

Dear Mr Harlow,

You recently asked for advice on a recent publication of an article in "The
Lancet'" on the incidence of myeloid leukaemia in Lancashire. I have now
received some comments on the subject from Dr J Vennart the Chairman of
Council's Protection Against Ionising Radiation Committee (PIRC).

Dr Vennart writes:

"Geary, Benn and Leck (Lancet, 15 September, 1979) report that registrations
of myeloid leukaemia in about one and a quarter million people in Lancashire
during 1971-76 were about twice those in 1965-70. Registrations in the
latter period were about 20 cases per year per million of the population
more than in the previous 6 years. The authors were unable to identify any
chemical leukaemogen that might be responsible for the increase but referred
to increases in the radiocactivity of coastal waters and fish off North West
England during the last 10-15 years, implying that this might be the cause
of the increased registrations. ;

The data supplied by the authoxs for registrations in the two consecutive

6 year periods are not sufficient to establish the actual change in rate of
registrations nor to establish whether or nmot this is different from that
observed in the rest of the country. However, even if the trend were real,
it can be shown it is very unlikely that any part of the suggested doubling
of registrations was the result of increases in discharges of radioactive
waste to the local environment.

From observations of leukaemia in atom bomb survivors and in patients who
had undergone radiotherapeutic and radiodiagnostic procedures, the United
Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR, 1977)
estimates that the risk of inducing leukaemia by radiation is about 20 cases
per million people each receiving an average dose of 1 rem (0.01 sievert) to
their blood forming organs, principally the bone marrow. The mean interval
between exposure and diagnosis of the disease is estimated to be about

10 years, with most of the cases occurring between 5 and 15 years after the
exposure. Therefore, for radiation to have been responsible for the
reported increase of 20 cases per million per year in 1971-76, the
population of Lancashire would have had to be exposed to about 1 rem

(0.01 sievert) more each year during 1960-70 than they had received in
previous years. Doses received after 1970 would have been much less
effective. There is no evidence that the people of Lancashire have ever
received more than a minute fraction of this dose rate to the relevant
tissues of the body, still less that exposure increased by the required
amount during the relevant period as a result of discharges of radioactive
waste to the Irish Sea.




Levels of radioactivity in the aquatic environment are reported regularly
by the Ministry of Agriculture's Fisheries Radiobiological Laboratory, they
were the subject of scrutiny at the Windscale Inquiry (1977) and, together
with other sources of radiation to which the public is exposed, have been
reviewed recently by the National Radiological Protection Board (NRPB R-77,
1978).

Before 1972 the greatest doses received by people from discharges of radio-
active waste to the Irish Sea arose from the ingestion of radioactive
ruthenium in sea-weed eaten as laver bread by a very small group, mainly

in South Wales. The organ of the body most heavily irradiated was the
intestine. Irradiation of the intestine is not considered to be
leukaemogenic and the dose to other tissues of the body will have been
very small. This source of radiation can hardly have made significant
contribution to any increase of leukaemia in Lancashire.

By far the most relevant source of radiation in relation to the possible
induction of leukaemia by radiocactivity discharged to the Irish Sea,
arises from eating fish and shell fish contaminated with radiocaesium

and to a much lesser extern americium. Doses to the whole body from this
source have been increasing, especially since 1974 when corrosion of fuel
rod cladding increased the contamination of water in the storage ponds

at Windscale. The greatest annual dose received by anyone in the small
group of people eating fish caught locally near Windscale is estimated

to be about 250 millirem (250 thousandths of 1 rem or 2.5 millisieverts)
during 1976. The mean for this small group of people was estimated to

be about 100 millirem and the contribution to the UK population dose,

on average about 0.2 millirem per person. Doses of this magnitude, even
if maintained each year, are much too small to account for an increase in
the registration rate of leukaemia reported in Lancet. Moreover, doses
received after 1970 would have been much less effective than those
received earlier in producing an increase in leukaemia during the
relevant period 1971-76, as discussed above. Doses from eating
contaminated fish were indeed rising during the relevant period 1960-70
but even the values for 1970 were less than one-tenth of those already
mentioned for 1976. It is most unlikely therefore that they contributed
on average as much as 1 millirem each year to the doses received by the
population of Lancashire during the years 1960-70. This is one-thousand
times less than the increase in annual dose required to raise leukaemia
incidence by the 20 per million per year reported in the Lancet article.
Put another way, it is most unlikely that any case of leukaemia registered
in the population of Lancashire has been the result of discharges of
radioactive waste to the Irish Sea.

Of course it could be claimed that this result is only to be expected.
Discharges of radioactive materials to the environment are controlled
by Government Regulations that are based on recommendations of the
International Commission on Radiological Protection which in turn
reflect the views expressed by UNSCEAR about the risks of ionising
radiations, especially at the low dose rates considered here and also

e eco0 0 e




in relation to pcople exposed occupationally. But it is inconceivable
that the UNSCEAR estimate of the risk of radiation induced leukaemia is
at least one-thousand times too small., Even if it were in error by less
than a factor 10 this would have become evident already from current
studies of people who have been exposed at work."

The PIRC will be asked at their next meeting to keep the matter under review.
I hope the above comments are helpful; please do not hesitate to contact me
if you would like any further information.

Yours sincerely

K Gibson

Mr M A B Harlow
Department of Health
and Social Security
Hannibal House
Elephant and Castle
London SE1l 6TE




DEPARTHMENT CIF IEALTIE & SOCIAL SECURITY
Alexander Fleming ITouse, Elephant & Castle, London sE1 6BY
Telephone 01-407 5522

From the Minisier of State (Health)

PO(MIN-1)2487/1

. W
Roger Stott Isq MP )/fyﬂ/ Novembver
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I am now able to send you a full reply to your lettcr cf 24
enclosing one (attached) from your cemstituent Mr John Williar
-9 Yewdalc, Shevirngton, ¥Wigan concerning a report in the Guarcian

from Manchester University which suggests that there has becn an
the incidence of leukaemia in Iancashire.

Mr Williemson acsked why national statistics for

been published since 1970. Iu fact, nationaL

avallazble and these for 1972 and 1973 arc cur

published shortly. The Cancer Registration Sck=ﬁ

the work associated with it must be considered
Conseguently, there are somectimes unavoidable

received by the Office of Population Censuses

national tabulations until all the Regional. data is avuf

Mr Williamson also asked whether leukacmia incidence will be published in
future in a fTorm which permits area by area analysis. Statistics
currently collected for each Kegional Health Authority and '
Population Censuses and Surveys have advised that, because

small numbers involved, to go below this level weuld raise

fidentiality and statistical. significance.

Your constituent's third question concerned the publicatl informacica
about the relesse of radioactive waste into the coastal wat and estuarizs
of the KHorth West. Irnformation has been published f
Atomic Enecrgy Authority, and for the 1960s uy tne
Fisheries and Fcod's Fisheries Radiobiological Labe
Manistrysof Azrasculture, Fisneries and fendsini
became invelved in systematic monitoring ir
report was published ]
nenitloring programme

)
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o
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. s was availalde in an appropriate form for comparison. Resulis prior to
1963 are availaeble, but were not publiched in a systematic form and comyar:
may be misleading. When examining results it is importent teo bear in mind

that bolh monitoring and 0v¢iu“t’o“ techniques have nrogressed considerably

18
'S
since the publication of the earliest reports. If lr Wi llJu“"on "nu'd il

copics of the FRL reports, he should write to the Iisheries :
Laboratory, Hamilton Dock, Lowestoit.

"y

Lastlj, Fr Willizmson wanted {o know whether there

of radioactive weste into the Ribble. The Departiment of

informed me that they have avthorised British Muclear Fuels lim

Radioactive Substances Act 1950, to discharge liguid low~level radsi

vastc (principally uranium from fuel production) into the tical waters of
Ribble Irom their Springficld YWorks at Salwick, near Preston. Both the amount
(maximus quarterly activity limits) end the means of disposal (Lhrouph a
specially consiructed pipeline) are specifically laid down im the certificate
of authorisation te ensure more than z2decquate dilution and dispersal atb the
point of discharge. Conpliance wjth the terms of the authorisati ig monitored
by a Radiochemical Inspector from the Depertment of the Bnvironment by wmeans of
periodic visits Lo tbe Works and examination of records of discharge sample
analysis carried out by the Company.

I sheculd iike to add that I am aware that the report in "The Lancet! which
risce to the Guardisn article has caused considerablo concern. JThis

is, therefore, co-ordinating a review of all the available dats i

discover how the incidence of lnukaenja in lancashire cempsres
other regions and vith national figures and to try to establish whether
is a connecctiocn between radiation 1 vels of the order of those

the West Lancashire area and the incidence of leukacmiz. %he advice of
National Radiological Protection Board and the Medical Research Council

being sought.

DR GERARID VAUGHAN




Office of Population Censuses and Surveys
Medical Statistics Division

St Catherines House 10 Kingsway

London WC2B 6JP

Telephone

01-242 0262

Mr M A B Harlow Your ref P0/2715/126
DHSS

Hannibal House Our ref SD 56/2/9
Elephant and Castle

London

SE1 6TE 14 November 1979

Dear Mr Harlow

Estimates of ascertainment within regional or national
cancer registries are complex and we do not have many
numerical estimates. However, tg. our knowledge the
cancer registry in Manchester for;?fofessor Leck has
been responsible is one of the few where estimates of
completeness is of the order of 90% and we believe that
this is as good as any and better than most of the
regional cancer registries. We do not have specific
jnformation about completeness of registrations as far
back as 1965, but suspect that the standard of registra=-
tion has been consistently good throughout that time.

As you will have seen from cancer mortality and
registration which has already been sent to you there

is no evidence of a nationwide increase of the magnitude
reported in the paper in the Lancet.

Yours sincerely

kﬂﬂﬂ@&\

W A M Adelstein MD FRCP
Chief Medical Statistician
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LEUKALI A -~ DEATH RATH
W22 lir Lowis Cartcr-Joncs (Lz. Becles)
To ask the Secrehary of State for Socisal Services, if he will 1list the

norbidity end mortality rates from leukacnia in each of the past five rears

for the United Kingdom, Englend, Wales.Scotland, Northern Irelznd and cach

English region, respectively,

SIR GEORGE YOULG

In view of the size of the tabulations requested by the Eon liember I an

placing them in the Iibrery, and sending the hon IHember: & cony direcs.
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| Radiological Protection Board Harwell Didcot
Oxfordshire OX11 ORQ
Chairman: Sir Frederick Dointon FRS Telephone Abingdon (0235) 831600
Director: Dr A S Mclean CBE  Secretary: L D G Richings Telex 837124

B.555 (Folio 40)
12th November 1979

Mr. M.A.B. Harlow,

Department of Health and Social Security,
Hannibal House,

Elephant and Castle,

London SE1 6TE

Dear Mr. Harlow,

Incidence of leukaemia in Lancashire

You wrote to the Board on the 25th October about the article in Lancet
of September 15th and Mr. Stan Thorn's letter to the Prime Minister.

We have studied the tables that were attached to your letter and it
seems that the increasing registration rates for leukaemia between 1968
and 1973 are more or less country-wide and not Tocal. For males the rate
is increasing in 13 of the 15 regions and for females in 11 of them. The
average rate of increase for all 15 regions in males is by 5.4 per cent/year
and for England and Wales 4.9 per cent. For females the figures are
3.9 per cent and 3.5 per cent respectively. These are for totals of all
four types of leukaemia and are not (or not stated to be) age corrected; at
least the trend seems to be rather general, whether due to change in mean
age, more efficient diagnosis, more efficient registration or some causative .
agent. I note that you have been in touch with the Office of Population
Censuses and Surveys and also with the Medical Research Council. For your
information, you should know that we, too, are in touch with Dr. Adelstein
of OPCS and also with Professor Allwyn Smith at Manchester with a view to
clarifying what is being done to answer the questions raised by the Lancet
article. We have Tittle information about the environmental levels of
radiation in Lancashire or, indeed, about any other possible carcinogen
but it may be that local and central environmental departments will be able
to comment on this aspect.

Yours sincerely,

T T A
[;‘_}'11‘(‘; VE N ik 24 Q,./z “y
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Tuesday 6 November 1979 PQ 1872/1979/80
Written Answer ' Han Ref Vol
Monday 19 November 1979 Col

NUMBER OF PEOPLE WHO HAVE DIED FROM CANCER IN BIRMINGHAM
SINCE 1954

ﬁ;c, Mr Ivan Lawrence (C. Burton)

To ask the Secretary of State for Social Services, how many people have died
of cancer in Birmingham in every year since 1954 to date, breaking the figures

down into particular cancer sites.

SIR GEORGE YOUNG, Pursuant to his reply Za?FICIAL REPORT 12 November 1979

Vol 973 C 433 7} gave the following information: the figures are as follows:

/ TABLE ATTACEED/




DEATHS FROM CANCER IN BIRMINGHAM CB, 1954-77

All
malignant
neoplasms

Buccal
cavity and
pharynx

Oesophagus

tomach

Intestine
and
rectum

Larynx

Lung and
bronchus

Breast

Other malignant
neoplaszs
including

Uterus Prostate Leukaenia neoplaszs of
lyzphatic and
haezatopcietic

tissue

Hales 1954
55
56
57
58
59

5
1
3
2
1
2
1
2
1
o
D)
g
5
3
3
2
oy
3
1
2
4
4
4

297
345
263
342
227
225
245
232
250
254
260
291
282
278
306
297
201
232
306
292
525

22
348
312




Reference.

Extract from HANRARD 26" OCTORER 1973

Sir George Young : This information is
not available centrally.

Leukacmia

Mr. Pavitt asked the Sccretary of State
for Social Scrvices if he will publish in
the Official Report the mortality and in-
cidence statistics for myeloid leukaemia
in London, Birmingham. Liverpool, Man-
chester, Barrow-in-Furness, Glasgow and
Exeter for each year since 1969.

Dr. Vaughan: Available statistics are
as follows:

CODE 18-78




NewLy DIAGNOSED CAsts 0F MyFLOID LEUKAEMIA
NUMBERS AND RATES PER MILLION POPULATION 1969-77
Maunchester South
(inc/mluiv l.VcA\/crn
North West North East South East South West ! Barrow in (/f{§/14¢l¢'3~
NumBERS Metropolitun ~ Metropolitan — Mertropolitun — Metropolitan — Birmingham Liverpool Furness) Lxeter) Glasgow™
MBIRS
Males
Ll969 33 44 59
1970 48 55 63
1971 49 54 102
1972 50 61 90
1973 42 53 1 98
1974 Not available
1975 ¥ Not available
1976 Not available
1977 i Not available
Females
1969
1970
1971
1972

97 .
}973 s Not available

7 . Not available
}g% ] Not available
1977 Not available

1910 \D dan 1o

— bk bt
- —

NEwLY DiaGNOSED CASES OF MYELOID LEUKAEMIA

NUMBERS AND RATES PER MILLION POPULATION 1969-77
Manchester South
(includes Western
North West North East South East South West Barrow in (includes
R Mertropolitan ~ Metropolitan  Mertropolitan  Metropolitan — Birmingham Liverpool Furness) Exerer) Glasgow™
ATES PER MILLION
Males
1969 - 29 29 27
1970 . 28 R 24
1971 s 34 33 28
1972 43 37 32
1973 34 32 39
1974 - Not available
1975 " Not available
1976 Not available
1977 Not available
Females
1969
1970
1971
1972
1973
1974 Not available
1975 Not available
1976 Not available
1977 Not available

Note: Newly diagnosed cases of myeloid leukaemia are not available after 1973 for England and Wales. For earlier years they are only available for Regiona
»spital Board areas. not major towns.
* Glasgow County of City 1969-73; Greater Glasgow Health Board Area 1974-77.




DeAtiis FROM MYrLoip LEUKAFMIA
NUMBERS AND RATES PLR MILLION POPULATION 1969-77

Greater Barrow in P
London Birmingham Liverpool Manchester Furness Exeter

122
113
124
134
147
125
134
122
132

116
115
141
140
140
119
126
140
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DEATHS FROM MYELOID LEUKAEMIA
NUMBERS AND RATES PER MILLION POPULATION 1969-77

= Greater Barrow in
RATS London Birmingham Liverpool Manchester Furness Exeter Glasgow

\TES PER MILLION

Males
1969
1970
1971
1972
1973
1974
1975
1976
1977

Females

Note: The areas are as defined at the time re. Birmingham®, Barrow in Furness® and Glasgow® change n 1974, Other areas were not significantiy atfected b
il government re-organisation.
® Pre 1974 Post 1974
Birmingham County Borough Birmingham Metropolitan District
Barrow in Furness County Borough Barrow in Furness County District
Glasgow County of City Greater Glasgow Health Board Area
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for Social Scrvices if, as part of the scctor
of work undcrtaken by the Medical
Rescarch Council, he will initiate a new
propramme  of  chromosome  studics
which might be used in identifying the
underlymg causes of the increased incid-
ence of leukaemia in major towns in
Great Britain,

Dr. Vaughan: No. Relatively few
types ol leukaemia can so lar be con-
sistently associated  with  chromosome
abnormalitics and (he Medical Research
Comncil, the Cancer Rescarch Campaign
and the Leukaemia Rescarch Fund arc
already supporting rescarch programmes
in the ficld of chromosome abnormality
in relation o leukacimia. Some of these
studies are related to environmental fac-
tors and arc thus indirectly related to
particular places. United Kingdom and
European experts are also about to col-
laborate on a study ol the possible rela-
tionship between leukaemic states and
occupaticnal and environmental factors.

Mr. Pavitt asked the Secrctary of State
for Social Services why national statistics
of Icukaemia incidence, as distinct from
moitality, have not been published since
1970.

Dr. Vaughan: National statistics for
registrations (estimates of incidence) of
leukaemia and other cancers have been
published for England and Wales for
1971 (OPCS serics MB1 No. 1). The
tiblication for 1972-73 is being printed
by HMSO at present. National cancer
registration  statistics are collated from
mdependently collected regional statistics.
Regional  contributions are not com-
pulsory and are consequently sometimes
dciayed.

Senile Dementia

Mr. Hordern asked the ScCretary of
Sta(e for Social Services how’many people
m Lngland and Wales sdffer from senile
dementia ; and how prany places exist to
care for them withid the National Health
Service and »\y'm local authorities.

valence spdeest that some 700.000 people
in Engldnd may be suffering from either
mild-or scvere dementia. Provision for
their care within the national health ser-
Aice and within local authoritics is not
scparately identificd centrally.
182

Sir (;sﬁ:(ge Young : Estimates of pre-

Reference ,,.........

National Health Service (Costs)

Mr. Lyell asked the Scerctary of State
for Social Scrvices whether he will fhake
a statement on the costs oir the National
Health Service in (he Jight ()I/f{j report
ol the Royal Commission : and il he will
indicate the amount of cxtfa funds which
by rcason of any savirgs will then be-
come available for pAticnt care.

Br. Vaughan : A assume that my hon.
Friecnd mcans ¢dst of management.” 1t is
the stated arm of this Government to
seek reduc(ions over a period in the cost
of mangging the NHS. They will be
pursui/ug this aim with the health authori-
tics. ~In addition, the Royval Commission
](P/thc NHS has recommended a stream-
rhing of the management structure and
a review of the respective roles of unit
and functional management. I regard
this as a helpful contribution, both to
making the management more ecficctive
and lcss costly.

These are some of the issues which 4
be dealt with in the consultative dGcu-
ment, which we will be publij}ﬁg later
in the year. There will be s6me transi-
tional costs, but I beliey that, on the
basis of the Royal Commission’s recom-
mendations andeemment's drive
on efiiciency, we-Should aim to achicve
overal] savings”of about £30 million—
that is. 10 _pcr cent. on management costs
currently’Tunning at around £300 million
a yg; “~when all the changes have taken
g‘ﬁt{: This will enable available re-
sources to be channelled more into direct
patient care.

Retinitis Pigmentosa

Mr. Skinner asked the Seccretary of
State for Social Services if he wiil set up
a monitoring scheme for retinitis pigmen?,
tosa patients who have received treatnrént
in Switzerland and the Union of Soviet
Socialist Republics. !

Dr. Vaughan: Trcatments” abroad of
retinitis pigmentosa are arsdnged privately
and without reference t6 the Department
and such treatment-Cannot therefore be
systematically monitored.  Our medical
advisers are secking, where possible and
subjcct to the patients’ consent, to obtain
reports.from the consultant ophthalmol-
ogys"rcsponsiblc for such patients i this
country under the National Health
Service.
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. EXTRACT MAFF PULICATION AQUATIC ENVIRONMENT MONITORING REPORT No 3 } «/2'

Radioactivity in Surfacc and Coastal Waters ofthe British Isles 1977

G.J. HUNT Lowestoft 1979 _
(Previous in Fisheries Radiological Laboratory Technical Report FRL series)

9% Summary and conclusions

A summary of estimated public radiation exposures in 1977
resulting [rom liquid radioactive waste discharges from
nuclear establishments monitored by I'RL, is presented in
Table 32. The exposures are expressed in terms of the dose

equivalent to members of the critical group or groups as
percentages of the ICRP dose equivalent limit. For each of
the exposures given, there is no substantial difference
between results estimated on the basis of cither ICRP
Publication 9 or ICRP Publication 26 recommendations
(ICRP, 1966 ; ICRP, 1977); if there is a difference, the
higher value has been quoted.

All exposures were well within the ICRP-recommended
limits. Discharges from Windscale have, as in previous years.
given rise to the highest exposures. The most important
contribution to this exposure was from radiocaesium which
originated muinly from the fuel element storage ponds. The




'.'l-:xcept_.Io: sediment where dry concentrations apply.

reduction in 1977 to 31%, from the 1976 cstimate of 44%,
of the ICRP-recommended dose limit to the maximum local
fish and shellfish consumer may be explained in terms of
changes in dispersion in 1977 discharges of radiocacsium
did not decrease. Contributions to exposures near many
other nuclear establishiments were also caused by radio-
activity from Windscale. Since apportionment of exposure
to radioactivity of local origin is often difficult, the
exposure from all sources (including the small contribution
due to fallout) is quoted in Table 32, with an appropriate
footnote.

With the exception of Trawsfynydd, exposures near to
establishments  besides  Windscale
greater than 1% of the ICRP-recommended dese limit were
also caused mainly by Windscale-derived radioactivity. Dis-
charges from Trawsfynydd nuclear power station gave rise
to doses to the critical group of fish consumers at a rate of
3% of the ICRP-recommended dose limit.

nuclear which  were

As in previous years, collective doses from UK liquid radio-
active discharges have been considered. The most significant
discharges giving rise to collective dose, compared with
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which all other discharges may be disregarded, were those
from Windscale, radiocaesium being the most significant
component. Details were given in section 4.1.1. The collec-
tive dose to the UK population in 1977 was 89 man-Sy
(8900 man-rem) as compared with 140 man-Sv (14 000
man-rem) in 1976. As before, the decrease was mainly due
to different dispersion conditions rather than reductions in

discharges.

An estimate is also given of the collective dose (small by
comparison with the above) resulting from consumption of
tritium in water derived from the River Thames, to whose
catchment area discharges are made. In 1977 the estimated
7 million people who depend on this source of water
received a total of approximately I man-Sv (100 man-rem),
corresponding to less than 0.01% of the UK policy limit
(Great Britain — Parliament, 1959) (see Section 3.4). The
reduction from approximately 2 man-Sv (200 man-rem)
for 1976 (Mitchell, 1978) is explained by the increase in
mean flow rate of the Thames during 1977 compared with
that during the drought conditions in 1976.

10. References
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Table 12 Summarised estimates of public radiation exposure from discharqes of liquid radioactive waste in the UK, 1977

Rxponure] of individual
mambers of critical group,
1977 (\ of ICRP-recommenlad

Establ{shment Radiation exposure pathway Critical group

done limit of 5 mSv y~!
(0.5 rem y=1)

BRITISH NUCLEAR FUELS LIMITED

Windscale and Calder Fish and shellfish consumption

External
Porphyra/laverbread consumption
Springfields External

Capenhurst ®
(Meols outfall)

Shellfish consumption

External
Fish and shellfish consumption

Chapelcross

UNITED KINGDOM ATOMIC ENERGY AUTHORITY

Winfrith Fish and shellfish consumption

Dounreay External to hands: fishing gear

External

NUCLEAR POWER STATIONS OPERATED BY THE ELECTRICITY BOARDS

Berkeley and Oldbury Fish and shellfish consumption

External

Bradwell Fish consumption

Dungeness Fish consumption
External
Hartlepool S Fish and shellfish consumption
External

Heysham® Fish and shellfish consumption
External

Hinkley Point Fish and shellfish consumption
External

Hunterston Fish and shellfish consumption
External

Sizewell Fish and shellfish consumption
External

Traws fynydd Fish consumption

wylfa

Fish and shellfish consumption
External

NAVAL ESTABLISHMENTS

Chatham External

Devonport External

Faslane External

Rosyth External

Holy Loch External

Local fishing community
Commercial fishing community

Occupiers of intertidal areas
Consumers in South Wales
Dredgermen

Local fishing community

Fishermen

Local fishing community

Local fishermen
Winkle pickers

Local fishing community

Local fishing community

Local fishing community

Local fishing community
Coal collectors

Local fishing community

Local fishing community

fishing community

fishing community

fishing community

fishing cocmunity

Houseboat dwellers
Bait diggers
Boatyard workers
Dredqgermen

General public

NA = not applicable.

lon the basis of the higher of ICRP-9 (1966) or ICRP-2h (1977) procedures (see rext).

2gase 1 on uxtreme 1ndividual;
3Mdlnly Jdue to discharges from Windscale.
“Parlly due to discharqges from Windscale.,
No ralicactive discharges made in 1977,

see relevant section in text.

potential critical pathways qiven, but no result for exposure quoted.
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LEUKARNIA RiSEARCH

|9 M Louric Pavitt (La. Brent South)

To asic the Scerstary of State for Social Services, if as part of the sector
of work undexrteken by tne liedical Research Council, he will initiate a new
programme of chromosome studies which might be used in ide

lying causes of the increased incidence of leukeemia in major ftowns in

Great Britain,

DR GERARD VAUGEST

No. Relatively few types of leukeemia can so far be consistently associsted
vith chromosome abnormalities and the Jiedical Research Council, the Cancer
Resecarch Cempaign and the Leukaemis Research Fund are alrezdy supporting

research programres in the fiecld of chromosome ebnormwality in relation ©o
leuitaemie, Some of these studies are related to environmentel
are thus indirectly related to particular places. UK and Zu:

are also about lo collaborate on & study of the possit

levkaemic states and occupational and environmental fuciors.
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10 DOWNING STREET

THE PRIME MINISTER 22 October 1979

Gy R

Thank you for your letter of 4 October regarding the report
in "The Lancet'" of 15 September 1979 of an increased incidence of
leukaemia in western Lancashire. I have asked the Departments

concerned to study the report with care.

It will be necessary to discover how the reported incidence
in Lancashire compares with that for other regions and with national
figures. The Office of Population Censuses and Surveys is being

asked to provide the latest available figures.

Radiation levels in sea water and in fish and molluscs are
monitored regularly and the results are published by the Ministry
of Agriculture's Fisheries Radiobiological Laboratory. There has
been an increase in radiation levels over the past two decades

arising in part from atomic fallout, which reached a peak in the

mid-1960s, and in part from discharges from nuclear sites.

The important question is whether there is a connection
between radiation levels of the order of those encountered in the
west Lancashire area and the incidence of leukaemia. The levels
of radioactivity which have been recorded in sea water fish and
molluscs do not provide a satisfactory explanation by themselves
and I am sure that you will appreciate that there are several other

possible reasons for the reported increase in the incidence of

/leukaemia.




leukaemia. We are seeking the advice of the National Radiological
Protection Board and the Medical Research Council.

As soon as we have got together this further data and advice
I will write to you again.

S.G. Thorne, Esq., M.P.




DEPARTMENT OF HEALTH & SOCIAL SECURITY
Alexander Fleming House, Elephant & Castle, London SEI 6BY
Telephone 01-407 5522
From the Secretary of State for Social Services

PO 2715/126

Nick Sanders Esq
Private Secretary
10 Downing Street
LONDON SW1 18 October 1979

Thank you for your letter of 8 October enclosing
one from Stan Thorne MP about the reported
increase in Leukaemia cases which have been
associated with Windscale.

I enclose a draft reply for you to send to Mr Thorne.
You will, however, need to write again once the
further data has been assembled.

I am copying this to Bill Burroughs (Department of
Energy), lan Fair (Department of Employment),
David Edmonds (Department of the Environment) and

Garth Waters (MAFF).

}sf XWX

B C MERKEL
Private Secretary




bRAFT REPLY FROM THE PRIME MINISTER TO STAN THORNE, MP.

Thank you for your letter of 4 October regarding the report in "The Lancet"
of 15 September 1979 of an increased incidence of leukaemia in western
Lancashire. I have asked the Departments concerned to study the report with

care.

/
/
«/

It will be necessary to discover how the reported incidence in/Eéncashire

compares with that for other regions and with national figurgé: The Office
of Population Censuses and Surveys is being asked to provigé the latest

VA

available figures. /

/
Radiation levels in sea water and in fish and mollugdé are monitored regularly
and the results are published by the Ministry of ég;iculture's Fisheries
Radiobiological Laboratory. There has been an,}ﬁbrease in radiation levels
over the past two decades arising in part frgy/atomic fallout, which reached
a peak in the mid-1960's, and in part from/ﬁischarges from nuclear sites.
The important question is whether therg/;s a connection between radiation
levels of the order of those encounteféd in the west Lancashire area and the
incidence of leukaemia. The levelsﬁof radioactivity which have been recorded
in sea water fish and molluses QQﬁnot provide a satisfactory explanation by
themselves and I am sure that yéu will appreciate that there are several other
vveagPSSIble reasons for the reported increase in the incidence of leukaemia.,

SEeLking
The advice of the Natlonal Radlologlcal Protection Board and of the Medical
Research Council rs—be&sxpdﬂnuﬂlb

bz Imas yehave ot ‘h@i\l”\y’
enc?\éhn further daté and advice have beenassembled I will write to you again.







10 DOWNING STREET

-

PRIME MINISTER

This letter from Stan Thorne
raises the question of the reported
increase 1in Leukaemia in coastal
areas in the North West - with
the implication that radio-active
waste from Windscale is responsi-
l9llE

We will let you have a draft
reply.

st

8 October 1979




10 DOWNING STREET

From the Private Secretary 8 October 1979

I attach a copy of a letter the Prime
Minister has received from Stan Thorne, M.P.
about the reported increase in Leukaemia cases
which some people have associated with Wind-
secale.

I should be grateful if you, in consulta-
tion with the other interested Departments,
could let me have a draft reply for the Prime
Minister to send to Mr. Thorne, to reach us
here by Thursday 18 October.

I am copying this letter and its enclosure
to Bill Burroughs (Department of Energy), Ian
Fair (Department of Employment) and David Edmonds
(Department of the Environment).

N. J. SANDERS

Don Brereton, Esq.,
Department of Health and Social Security.




Incidence of lyeloid Iovicaemia in VWest Lanca~1

~e

Briefing note for Prime Minister

BﬁCk”TOdl'

1 Report in 'The lan

A report (by Dr Geary, Dr Benn and Professor Ian leck of Manchester Univeristy) of

a significant increase in the number of registered cases of myeloid leukpenmia

L

and associated disorvders appeared in "The Lanceti' on 15 September. 1T

that the incidence of these diseases ha alm0¢t doubled since 1948.
elso quoted data showing that levels of radic~activity in the Northem Irisk
have increased markedly in recent years and suggested that the two phenomena mipght

be linked.

2o

The report was given wide publicity in the press (The Fin nan
Daily Telegraph) and it was inevitably suggested t

might be responsible,

Mr Stan Thorn, the hon. member for Preston wrote to you seeking an inguiry and

Edwerd Gardner Q.C., the hon member for South ¥Fylde, has written to the Secretary

of State for Social Services Mr Laurie Pavitt (Brent Norih) add iir Iowis

\

have both tabled written questions about icukaemia statistics and




-’ Leukaemia

Leukaemia is a cancer-like disease of the white blood cells and affects the

bone marrow and other blood forming tissues. Several different forms of

leukaemia are distinguished according to the kind of leucocyte found and

whether the condition is acute or chronic. Since 1968 available data, distinguishes

lymphatic, myeloid, monocytic and other and unspecified leukaemias.

Se Data on leukaemia

Figures for the incidence of leukaemia (new registrations) and mortality from
leukaemia are collected and published by the Office of Population Censuses and
Surveys. Figures for incidence are available up tc 1974: those for mortality
up to 1977. Mortality figures are derived from death certificates. Thg
incidence figures are less up to date and of varying reliability because they
depend on the voluntary reports of doctors to Regional Cancer Registries and
thence to OPCS. The effectiveness of the Registries varies but that for the
north-west (Manchester region) is reported by OPCS to be particularly good.
An Advisory Committee is due to report in the middle of the year on possible
ways of improving cancer registration as a whole. A recent offer from the
Cancer Research Campaign to contribute to the funding of the scheme is being

discussed shortly with Minister of State (Health).

6. Research on leukaemia

The Medical Research Council, the Cancer Research Campsign and the Leukaemia
Research Fund are all supporting research programmes on leukasemia. The United
Kingdom is also participating in'epidemiological research sponsored by the
International Agency for Research on Cancer of the World Health Organisation

and is about to collaborate in a European study of the possible relationship betwecn

leukaemic atates and occupational and envircnmental factors.
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‘. Leukaemia and radiation

The cause of leukaemia is not known. There is evidence that radiation'maj be a

causative factor particularly in childhood leuksemia but the evidence.that'low-level

radiation is a cause of leukaemis in adults is less clear.

8. Other causes of leukaemia

Some industrial chemicals have been linked to leukasemia eg benzine. The number
of cases caused by industrial exposure are a very small proportion of the total.
There may be a genetic predisposition to leukaemia but the trigger factors have

not been identified.

9. Radiation levels in sea water

Radiation levels in sea water and in fish and molluses are monitored regularly
and the results are published by the Ministry of Agriculture's Fisheries
Radiobiological Laboratory. There has been an increase in radiation levels
over the past two decades arising in part from atomic fallout, which reached a

peak in the mid-1960's, and in part from discharges from nuclear sites.

Internationally recognised safety standards for the exposure of the population

to radiation have not beén exceeded as a result of this increase.
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behalf of the Prime Minister
letter of 4 October about

I am writing o
;o0 thank you for you

1l
ur
the recent reports of increases in Leukaemia

cases in the North West. I will place your
letter before the Prime Vinister and you will be

» . P 5 T - - o - 2 O I . %
spnt a reply as soon as possible.

N.J. SANDERS

3.G. Thorne, Esq., M.P.




HOUSE OF COMMONS
LONDON SWIA OAA

'fC\V?

4 gctober 1979

The Rt.Hon.Mrs.Margaret Thatcher,M.P.,
10 Downing Street,
LONDON SW1.

Dear Prime Minister,

You will no doubt have read of the Research Scientists
at Manchester University, and their Report on the
increased incidence of Leukaemia off the coast of

Fylde.

Since the people of Preston may be subject to risk
arising from this Report, I would request a full
investigation by the Department of Health, Environment
and Industry in regard to the whole question of nuclear
development in the West Lancashire area, and the marked

rise in Leukaemia deaths.

Yours sincerely,

Q)E S.Ga’ihorne JM.Po







