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REPORT OF THE INVESTIGATION INTO THE CAUSE OF THE
1978 BIRMINGHAM SMALILPOX OCCURRENCE

Foreword by The Secretary of State for Social Services

T have arranged for this Report, which was submitted to my predecessor in
December 1978, to be published on the first practicable day after receiving
assurance that there was no longer any legal obstacle. Readers will recognise
that the investigation by Professor Shooter and his colleagues was carried
out in circumstances of great public concern in which speed seemed to them,
to my predecessor and, I believe, to Parliament to be of the essence. Their task
was not only to enquire into the circumstances of the occurrence of smallpox
at Birmingham but also to ensure that immediate precautions were taken to
prevent any further escape of infection. The University of Birmingham collabor-
ated fully with them.

The Report now published was based on such information as was available to
Professor Shooter and his colleagues at the time, or was derived from investi-
gations they commissioned, and appeared relevant to their remit and to their
aim of helping to prevent a similar occurrence in the future. They reached no
definite conclusion on the way in which the outbreak of smallpox occurred ‘but
presented certain explanations which they believed to be possibilities.

Subsequently a great deal of evidence and argument on the facts and causes
of the outbreak was made public in the course of the hearing by the Birmingham
Justices of a prosecution of the University by the Health and Safety Executive.
The case against the University was dismissed. The way in which the outbreak
of infection occurred remained unexplained.

The University have stated that they regard the outcome of the Court hearing
as establishing that they were in no way at fault and that much of the assessment
in this Report is substantially incorrect. The Justices did not make public their
reasons for dismissing the case and it is not for me to enter into controversy
about matters on which the evidence may be in conflict. The Report is clearly
to be read in the knowledge of the circumstances in which it was prepared, of
the conclusion of the Justices and of the persisting uncertainty about the way
in which the outbreak occurred.

The assessment of the facts in the Report and the criticisms made or implied
in it were vigorously contested in evidence given before the Justices. However,
that does not detract from the public importance and value of the general
recommendations it contains about the inspection of laboratories where work
with very dangerous pathogens is carried out and about procedures for notifi-
cation and control of such work. I believe it important that these recommenda-
tions should be widely known. On some of them action has already been taken,
and on others consultations initiated by the Health and Agriculture Departments
and the Health and Safety Executive are in progress.

My colleagues and I are grateful to Professor Shooter and the members of
his group for the effort they put into their investigation and for the important
suggestions they made to contribute to the greater safety of laboratory staff and
of the general public.

PATRICK JENKIN



INVESTIGATION INTO THE CAUSE Room 913

OF THE 1978 BIRMINGHAM Hannibal House
SMALLPOX OCCURRENCE Elephant and Castle
London SE! 6TE
01-703-6380
Ext. 3478

21st December 1978

Tae RT. HoN. DAviD ENNALS, M.P.
Secretary of State for Social Services,
Alexander Fleming House,

Elephant and Castle,

London SE1 6BY.

Dear Secretary of State,

On 30th August 1978 you asked me to conduct an investigation into the
occirrence of smallpox in Birmingham in 1978 with a team of experts and
observers from the World Health Organisation, the Health and Safety Executive
and the Trades Union Congress.

In the report that accompanies this letter we have set out our findings, and
we hope that our observations and recommendations will help to prevent a
similar tragedy happening in the future.

Yours sincerely,

PROFESSOR R. A. SHOOTER
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REPORT OF THE INVESTIGATION
INTO THE CAUSE OF THE
1978 BIRMINGHAM SMALLPOX OCCURRENCE

To: T RT. HoN. DAviD ENNALS, MLP.
Secretary of State for Social Services

PART 1
THE SCIENTIFIC INVESTIGATION

CHAPTER 1
INTRODUCTION

I. On 24th August 1978, smallpox was diagnosed in a medical photographer,
Mrs. Janet Parker, aged 40 years, of King’s Norton in Birmingham, who worked
in the Anatomy Department of the Birmingham University Medical School and
had not been abroad during the past year.

2. Mrs. Parker first became unwell with headache and muscular pains, on
Friday, 11th August 1978. She went to work that day, and travelled to and from
work with her husband in their own car. On Saturday, 12th August, she felt
better and went out for a brief walk in King's Norton, and on Sunday, 13th
August, she called on a neighbour. She again became unwel! on Sunday, 13th
August, She developed a rash on Tuesday, 15th August, or Wednesday, 16th
August. On Wednesday, 16th August, she was visited by her doctor who pre-
scribed an antibiotic, and two days later she was visited by his partner who
noticed the rash and, considering it likely to be a drug rash, stopped the medi-
cation, She remained unwell with spots developing on her face, limbs and trunk,
and on 21st August she was transferred to her parents” home in her father’s car.
On Thursday, 24th August, she was visited by her parent’s doctor who referred
her to hospital.

3. She was admitted to an isolation cubicle in Ward 32 at East Birmingham
Hospital at 3.00 p.m. on Thursday, 24th August. Smallpox was suspected, and
that evening specimens of vesicle fluid were taken to the Department of Medical
Microbiology of the Birmingham University Medical School, where the small-
pox laboratory functioned as the Regional Diagnostic Smallpox Laboratory.
Professor Bedson, who was head of the Department of Medical Microbiology
and in charge of the smallpox laboratory, undertook virological examination of
the specimens. Electron microscopy revealed brick-shaped particles character-
istic of pox viruses. At 10 p.m. that night Mrs. Parker was admitted to Catherine-
de-Barnes Tsolation Hospital, Birmingham. Sadly, Mrs. Parker never recoveted
from her iliness and she died on 11th September. Examination of her medical
records showed that she had not over the past year received any treatment that
would alter her immunity to infection; she was vaccinated against smallpox
in 1966,



4. Mrs. Parker’s mother, Mrs. Hilda Whitcomb, aged 70 who had been
vaccinated on 24th August, 1978, developed smallpox on 7th September and was
also admitted to Catherine-de-Barnes Hospital. She recovered from her illness
and was discharged on 22nd September. No further cases of smallpox have been
reported. Records of all deaths registered in the Birmingham Area Health
Authority areas during June and July 1978 have been scrutinized in case any
deaths registered as due to other causes may have been due to smallpox, but no
suspect case was found. Eight other people, mainly close contacts of Mrs.
Parker, who developed mild illnesses such as fever and/or a rash, were admitted
to hospital as a precaution but in none was the diagnosis of smallpox confirmed,
and almost all were finally considered to be cases of reaction to vaccination.

Containment of the Infection

5. We would like to record our appreciation of the speed and thoroughness
with which Dr. Nicol, the Area Medical Officer, and his staff, and also the staff
of the Birmingham University Medical School, reacted to contain the spread of
illness when smallpox had been diagnosed. Their action in dealing with the task
of tracing, isolating and vaccinating all close contacts of Mrs. Parker, and in
disinfecting all areas of possible contamination, was impressive and contributed
considerably to preventing a far wider spread of infection.

The Source of Infection Committee

6. A Source of Infection Committee was set up by the University of Birming-
ham and the Area Health Authority and met on 28th August to, “enquire into
and try to establish the source of infection of the patient Mrs. Janet Parker.”
The Committee’s enquiries were overtaken by the setting up of this investigation
a few days later. The Committee’s preliminary report, which they made available
to us, is given in Appendix 1.

Public Concern over the Birmingham Occurrence

7. Following the success of the World Health Organisation’s (WHO) small-
pox eradication campaign which began in 1967, the scourge of smallpox has
probably now been eradicated from the world. The last known ““natural” case of
smallpox occurred in Somalia in October 1977, and when the Birmingham case
occurred WHO was about to certify formally that the world was completely free
of the disease. '

Naturally the case aroused considerable national and international disquiet,
particularly as the source of the infection appeared to be the smallpox laboratory
of the Birmingham University Medical School situated on the floor below the
photographic studio where the patient worked. Disquiet was also expressed in
that this case followed, 5 years later, a similar one in London in April 1973, when
two people died of smallpox as a result of infection originating from alaboratory
in the London School of Hygiene and Tropical Medicine. At that time a public
enquiry was held*, and recommendations, designed to improve the safety in
laboratories handling smallpox virus, were made in order to prevent further
laboratory escapes. We consider below how far the Iessons of the London
incident were learned. Furthermore, attention was drawn to an outbreak of

*Cmnd 5626, HMSO London, June 1974,
2



smallpox in the West Midlands in 1966 which affected 73 people, when the
primary case was thought to be a photographer employed in the Anatomy
Department in the Birmingham University Medical School.

The Investigation

8. Following this latest incident in Birmingham, public concern was expressed
about the adequacy of the safety measures employed by laboratories working
with smallpox viruses and the question was raised whether it was desirable or
even necessary to continue to work with such dangerous organisms when the
disease was probably eradicated from the world. The present investigation was
constituted by your invitation to Professor R. A. Shooter of 30th August 1978,
with the following terms of reference: “To conduct an investigation into the
occutrence of smallpox in Birmingham in 1978, all the relevant circumstances
leading up to it, and the lessons to be learned; and to report to the Secretary of
State for Social Services.” Members of the investigation included four who
were members of the Dangerous Pathogens Advisory Group, and two who have
no association with the Group. They were invited in consultation with the Chief
Medical Officer of the Department of Health and Social Security.

9. We were assisted in our task by experts from the World Health
Organisation, the Health and Safety Executive and the Trades Union Congress,
who, though assigned to our investigation as observers, nevertheless took a full
and active part in it.

10. We saw the aims of our investigation as follows:—

i. Teo find out how Mrs, Parker was infected.

ii. If the smallpox laboratory in the Department of Medical Microbiology
of the University of Birmingham Medical School was the source of the
infection, to {ind out whether infection occurred because of

a. failure to carry out safety regulations;
b. failure of those responsible to make sufficiently severe regulations;
¢. something unforeseen that was not planned for in the regulations.

iii. To identify lessons to be learned for the future,

iv. To make general recommendations about holding smallpox virus.

11. There were several aspects relating to this incident that we did not con-
sider because we felt them to lie outside our terms of reference. For example, we
did not make a detailed examination of the clinical course of Mrs. Parker’s
iliness, we did not investigate the containment measures employed by the Area
Health Authority or the efficiency of the system of liaison between the various
parties concerned in the occurrence, nor did we explore the state of industrial
relations insofar as they had an impact on safety, in the University of Birming-
ham. Our report, however, covers a very wide range of issues both leading up to
and following on from Mrs. Parker’s infection.

3



12. After preliminary investigations, made when the strain of smallpox that
infected Mrs. Parker has not yet been identified with certainty, we considered
that there were five possible sources of Mrs. Parker’s infection.

i

ii.

jii.

iv.

The smallpox laboratory, the virus reaching Mrs. Parker through the
air, or by human contact, or by contact with contaminated material or
equipment,

A person suffering from smallpox or a form of smallpox modified by
previous vaccination.

An animal infected with an animal pox virus in the Department of
Anatomy’s primate colony.

Virus that had survived in Mrs. Parker’s studio and dark room since
1966 when a photographer who was working there developed smallpox.

Virus deliberately or accidentally removed from the smallpox
laboratory.

Each of these possibilities was investigated. Qur task was made more difficult
as we were not able to talk to Mrs. Parker or Professor Bedson.

13. We held 8 formal meetings, and in between these the Chairman, individual
members and observers and the two secretaries made numerous visits to the
Birmingham Medical School to interview staff, arrange for scientific tests
to be carried out and to inspect the Department of Medical Microbiclogy and
the surrounding areas in the East Wing of the Birmingham Medical School.



CHAPTER 2

SMALLPOX

14. Smalipox virus belongs to a large family of pox viruses, and in nature its
ravages are confined to man. It occurs in two forms, Variola major and Variola
minor. The most serious, Variola major, is a single species, but strains of this
virus isolated from different parts of the world may show some differences. These
strains are usually identified by the name of the patient from whom they were
isolated or the country in which the outbreak occurred.

15. Man is infected by inhaling smallpox virus. The illness is characterised by
a sudden onset of fever, headache, vomiting, marked prostration and sometimes
delirium. The incubation period may extend from 7 to 17 days, but usually 10 to
12 days elapse from the date of infection before the onset of illness. The rash
begins as tiny discrete pink spots which enlarge and become slightly raised
papules. Each of these becomes, by the third day, a vesicle about 6 mm in
diameter, deep in the skin. After two more days the fluid inside becomes turbid
and the lesions are now in the form described as pustules. They gradually shrink
and dry up to become hard crusts in the skin, eventually separating from it and
leaving a sunken scar or pock. The hard material which comes away contains
smallpox virus in its substance.

16. The distribution of the rash is characteristic, affecting the head and
extremities much more than the trunk. There are, however, variations in this
characteristic pattern which can cause considerable clinical diagnostic diffi-
culties. In its most atypical form, known as Variola sine eruptione, which is
sometimes the result of residual immunity from a previous vaccination, no rash
follows the onsei of illness. Even these patients may very occasionally be
infectious.

17. Complete protection from smallpox is nearly always achieved by success-
ful vaccination carried out in the period up to two years before exposure.
Vaccination within three days after exposure is also generally protective.
Immunity, however, is never absolute and a heavy infection with smallpox virus
may give rise to illness even in the presence of considerable immunity. Mrs.
Whitcomb, Mrs, Parker’s mother, was vaccinated successfully and given anti-
vaccinial immunoglobin on 24th August, when her daughter’s iliness was
diagnosed. She was also given methisazone on 25th August. However, she
developed smallpox on 7th September, The disease ran a mild course and she
was discharged free from infection on 22nd September.

18. Vaccinia virus is used for vaccination of humans against smallpox. Its
exact origin is uncertain. Its antigens are similar to those of smallpox but the
two viruses are readily distinguished in the laboratory.

19. Other members of the pox virus family are frequently named after the
animals they attack, or from which they were first isolated. Among them there
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are such viruses as cowpox, camelpox, buffalopox and monkeypox. Monkeypox
is known to have infected some thirty people overseas, producing a smallpox-
like disease, but it spreads with difficulty even among susceptible close contacts,
and is thought not to be sufficiently transmissible to allow continuing infection
to become established in man. Viruses known as whitepox have been isolated
from the tissues of monkeys and rodents; they are generally indistinguishable by
available methods from variola virus, but are not known to have caused human
infection.

20. Hybrid (or cross bred) virus can be obtained experimentally by infecting
one culture with two viruses. These hybrid viruses have properties of which
some are drawn from one parent virus, and some from the other. These may be
called recombinants, but the method used is not included as work in “genetic
manipulation” as defined and controlled by the Genetic Manipulation Advisory
Group (GMAG) and the Health and Safety Executive,



CHAPTER 3
THE UNIVERSITY OF BIRMINGHAM MEDICAL SCHOOL

21. The University of Birmingham Medical School dates back to 1779. At the
time of the events under consideration, Professor E. Brodie Hughes was Dean,
he retired at the end of August 1978 and was succeeded by Professor O. L. Wade.
The present Medical School was erected in the 1930’s and is a solidly constructed
brick building on four floors. The East Wing houses, on the ground floor and
lower ground floor, the Department of Medical Microbiology, within which is
the smallpox laboratory. On the first floor, above the Microbiology Department,
is the Department of Anatomy in which Mrs, Parker worked. The second floor
houses tutorial rooms. {See Figures 1 and 2).

The Department of Medical Microbiology

22, The Department of Medical Microbiology, in which research on animal
pox and smallpox viruses was being conducted, is the successor to previous
Departments of Bacteriology and Virology established over many years. It had
as its head Professor Henry Bedson. The pox virus laboratory was identified by
the World Health Organisation as one of the three laboratories in the United
Kingdom still holding variola viruses at 25th July 1978. The others were at the
Medical School, Liverpool University and St, Mary’s Hospital Medical School,
London. The number has since been reduced to one laboratory, at St. Mary’s
Hospital Medical School.

23. Professor Bedson, who was responsible for the running of the pox virus
laboratory, died tragically on 6th September from self-inflicted throat wounds,
shortly after our enquiry began. He had been acutely concerned about Mrs.
Parker’s illness and the press and public reaction to it.

24, Professor Bedson, who was aged 49 years, qualified in medicine in 1952
from the London Hospital, where he became first assistant in the Medical
Professorial Unit. Later he was lecturer in bacteriology at Liverpool University
where he developed his interest in pox virus work. He was appointed to Birming-
ham University in 1964 as senior lecturer in virology and bactericlogy, became
reader in virology in 1969, and held the Chair in Medical Microbiology from
1976. His work was considered by WHO to be vital in their campaign to
eradicate smallpox. Present knowledge of the relationship of white pox viruses
to variola virus owes much to his studies and he had played a major role in the
smallpox eradication campaign. Professor Bedson was a member of the Dan-
gerous Pathogens Advisory Group, 2 member of the International Commission
for the assessment of Smallpox Eradication in Pakistan and Afghanistan 1976,
and a member of the WHO Informal Group on Monkeypox and related
Viruses,

Approval of the Smalipox Laboratory

25. In 1976, approval for work with smallpox virus was given to the lab-
oratory by the Department of Health and Social Security who were acting on the
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advice of the Dangerous Pathogens Advisory Group {DPAG). The DPAG is an
expert group representative of medical, scientific and veterinary specialities set
up to advise Government Departments on the suitability of particular labora-
tories to work with dangerous pathogenic organisms. The smallpox laboratory
had been inspected in 1976 on behalf of DPAG which, on the basis of the report
received, had considered it suitable for smallpox work.

26. The smallpox laboratory was supported financially by WHO and the
MRC to carry out research. It was, however, due to cease all smallpox work
by the end of 1978 following a decision by WHO to limit the number of centres
holding smallpox virus to five—London; Atlanta, USA ; Moscow; Tokyo; and
Bilthoven, Holland. Inspectors from the World Health Organisation visited the
laboratory in early May 1978. They expressed to Professor Bedson their concern
at the lack of certain safety measures and recommended improvements in others,
but saw no reason to alter the timetable by which the laboratory should continue
smallpox work until the end of 1978,

27. The approval of the smallpox laboratory by the DPAG and the action of
WHO in agreeing that the smallpox work should continue have, in the wake of
Mrs. Parker’s infection from smallpox, raised serious questions about the
standards and the system by which they judge the facilities of a laboratory
suitable for the containment of a classified dangerous pathogen. A detailed
examination of the role played by DPAG and WHO appears later in this report.

The Pox Virus Laboratory
General Description

28. The pox virus iaboratory of the Department of Medical Microbiology
consisted of a large room—the animal pox room—at one end of which there
was an office, and at the other, two rooms, one the smallpox room and the other
the tissue culture room in which there were incubation facilities for eggs. The
layout of the laboratory is shown on the attached plan in Fig. 1, and its relation
to the Anatomy Department in Fig. 2.

29. The smallpox room was about 8 square, had a sealed window, and
contained an MSE 25 ultra-centrifuge (6)*, a portable autoclave (5) for materials
and articles which were likely to be contaminated, and a Class I PHLS-type
(visual indicator) biological safety cabinet (3) exhausting through filters and
thence by a short length of ducting through the window to the exterior. The
safety cabinet fan when working was thought to cause a negative pressure in
the smallpox room. Its fan was not in operation all day or for prolonged
periods, but only when work was in progress and for a time afterwards. The
cabinet contained a gas burner, but we noticed that the inlet holes in the side
of the cabinet, designed to admit the rubber tubing for other pieces of apparatus
such as an aspirator, had been sealed with adhesive tape. The cabinet sat on a
wooden bench (2). Also on the bench was an aspirator operated by a water
pump (1). This was used outside the cabinet to suck off media from Petri dishes
during harvesting of viruses. Cold water was supplied to the sink by two taps.
The one used for hand washing was foot-operated, the other, connected to the

*Figures in brackets refer to the “Key” numbers in the plan in Fig. 1.
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Figure 1. Layout of Pox Virus Laboratory Suite KEY
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ANATCOMY AND MEDICAL MICROBIOLOGY

Floors from the East Courtyard—X marks the smallpox room, Y the animal
pox room, and Z Mrs. Parker’s photographic studio.




THE MEDICAL MICROBIOLOGY DEPARTMENT CORRIDOR
Showing the door tothe pox virus laboratory suite and one of the “swing-barriers”.




ANIMAL POX ROOM

Looking towards the smallpox room. Showing (I. to r): three incubators,

refrigerator, door from corridor (behind refrigerator), freezer for storage of

smallpox viruses, door to tissue culture room, door to smallpox room, sink,
safety cabinet.




ANIMAL POX ROCM
Looking towards the officc.




SMALLPOX ROOM

Laboratory bench. Showing (l. to r.): safety cabinet, bath-type ultrasonicator,
sink with aspirator attached. The panel over the duct has been removed to
reveal the duct opening under the laboratory bench,




SEMINAR ROOM

Showing badly fitting panels on duct.




THE “TELEPHONE ROOM”

View under the table upon which lay the telephone, showing the badly fitting
panel over the duct.







aspirator, was hand-operated. Other equipment on the bench included a hot
water steriliser and a bath-type ultra sonicator. The floor was covered with
parquet tiles. Under the bench there was a plywood covered inspection panel
on a service duct (4) (Duct B), one of several which ran vertically through the
building and which are shown diagrammatically in Fig. 2. The outer duct panel
was only loosely held in place by screws, and there were obvious gaps between
the panel and its frame, A sealed duct (30) passed overhead through the smallpox
room from the window. This duct conveyed air to the inner tissue culture room.
The door to the smallpox room had a louvered window, and we were told that
the door remained locked except at times of entry and exit. Under a bio-hazard
sign the door carried notices:

SMALLPOX LABORATORY
Smallpox Laboratory
ACCESS RESTRICTED TO THOSE WHO ARE LISTED BELOW OR

WHO CARRY WRITTEN AUTHORISATION FROM PROFESSOR
BEDSON OR DR. SKINNER.

H. S. BEDSON G. R. B, SKINNER
L. HARPER R. H. GEORGE
J. DURHAM

Outside the smallpox room door there was a ‘“Tacmat’, a sticky doormat
designed to trap dust particles from shoes, upon which anyone leaving the
smallpox room was required to step with both feet. A visitors’ book hung on
the outside of the door.

30. The tissue culture room was used for uninoculated eggs and tissue culture.
It was adjacent to the smallpox room but separate from it, was windowless and
opened onto the animal pox room. High up on the wall adjacent to the smallpox
room was an air-inlet grill (30) connected to the sealed duct which passed
through the smallpox room and conveyed air in through a griil in the window.
Within this duct was a fan, operated by a switch in the tissue culture room,
which vented fresh air into the tissue culture room. It was not possible to reverse
the air flow. The room contained a wooden laboratory bench (11) which ran
along two sides of the room, two incubators (10), an ultra-violet light (9), and
a sink (8). The door of this room was kept closed when tissue culture work was
in progress.

31. The animal pox room, in which work with vaccinia and animal pox
viruses was carried out, measured 24’ X 18’. It had two windows facing the
East Courtyard, both of which were meshed to keep out insects but which did
not shut properly. A large amount of material and laboratory supplies were
stored on open shelves around the room. There were two sinks, one with foot-
operated taps. The room contained a range of laboratory equipment and supplies
including a safety cabinet (25) on the bench by the windows, and an MSE Super
Multex low-speed centrifuge (22) at the far end of the room from the smallpox
room, adjacent to a plywood and asbestos-covered double pane! in another of
the service ducts (23) (Duct C) running vertically through the building. There
were also gaps between this panel and its frame. Some of the gaps had been
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sealed with putty. Along the inner wall were three incubators. One was for eggs
infected with smallpox virus (18), one for tissue cultures infected with smallpox
virus (19) and the third for work with animal pox viruses (20). The two incu-
bators for use with smallpox virus had locks. Immediately inside the door
leading from the main corridor to the animal pox room was a large lockable
chest freezer (12) two-thirds full, containing the laboratory’s stocks of smallpox
and animal pox viruses. Some viruses used in other laboratories of the Depart-
ment of Medical Microbiology were also stored in it. Other equipment included
a second bath-type uitra sonicator. There were a number of discard buckets.
The exit door to the corridor had three locks,

32. At each end of the main corridor running through the Department of
Medical Microbiclogy there were swing barriers on which there were warning
notices. These stated:

REGIONAL SMALLPOX LABORATORY. NO ENTRY WITHOUT
AUTHORISATION. ENQUIRIES TO ROOM EG. 36.

One of these barriers was 8 from the entrance door to the animal pox room.
This door also had warning notices, as follows:

NO ADMITTANCE
REGIONAL SMALLPOX LABORATORY
DEPARTMENT OF VIROLOGY
DANGER

HAZARDOUS PROCESS
DO NOT ENTER WITHOUT SPECIFIC PERMISSION FROM
HEAD OF DEPARTMENT OR HIS REPRESENTATIVE.
ALL ENQUIRIES TO SECRETARIES’ OFFICE, EG. 36
OR TELEPHONE DR. H. 8. BEDSON, MR. G. J. BARSON
(Office and Home Telephone Number given)

Mr, Barson was one of the Departmental safety officers. Under the notice were
conventional radio-active and bio-hazard warning notices. The second swing
barrier was across the main corridor at the far end of the Department.

Staff

33. The persons who worked in or had access to the smallpox room were
Professor Bedson; Dr. Linda Harper, his former PhD student and now a
Research Fellow at the University; Mrs. Jennifer Durham, an experienced
laboratory technician who had been with the Medical School for 11 years; and
Miss Anita Dickerson, a new technician who had joined the team within the last
vear. In addition, Dr. Skinner, a senior lecturer in the Department, and Dr.
George, a doctor from outside the University nominated by the Regional Health
Authority (to diagnose smallpox), were permitted when required to enter the
smallpox room to handle diagnostic smallpox specimens. If it became necessary
for anyone else to enter the smallpox room, for example to carry out maintenance
work, they were required to record their names in a special visitors’ book that
hung from the door, and their vaccination status was checked. Between the
period January to August 1978, 20 visits were recorded in the book.

12



34, We were told that after he took charge of the Department in October
1975, Professor Bedson had become progressively more involved in his admin-
istrative work and teaching, and that recently he had done very little to supervise
the laboratory work in the smallpox room. Work in the smallpox room was
done by Dr. Linda Harper and Mrs, Durham.

35. A larger number of staff visited or had access to the animal pox room.
In addition to the regular occupants, Dr. Harper, Mrs. Durham and Miss
Dickerson, visitors included other staff from the Department of Medical Micro-
biology, the two cleaners and occasionally maintenance engineers. All of them
were required to be vaccinated. We were told that casual visitors to the pox
virus laboratory were challenged by the staff and were not admitted until their
vaccination status had been checked, The entrance door from the main corridor
was triple-locked and keys were held by the laboratory staff, the cleaners and a
lecturer of the Department. Whenever smallpox work was in progress this outer
door was locked from the inside.

Research on pox viruses

36. With the eradication from the world of human smalipox, there is concern
that there may still exist unknown animal reservoirs of smallpox, and that
viruses as yet confined to animals may begin to infect humans. The fairly recent
discovery of these variola-like viruses has emphasised the limitations of present
methods of identification, and has stimulated work around the world. Professor
Bedson was a recognised international expert in this difficult field, and for the
last few years his laboratory had been primarily engaged in attempting to
improve methods of differentiation and identification of these viruses. He was
supported by grants from the World Health Organisation and from the Medical
Research Council.

37. BEarlier work had been concerned with attempts to distinguish viruses by
studies of the enzymes they produce. More recently increasing attention had
been paid to pox virus identification by polyacrylamide gel electrophoresis of
virus-induced polypeptides. Viruses may be distinguished from each other by
their different proteins (or polypeptides), In recent years it has become usual to
separate and partly identify these polypeptides by polyacrylamide gel electro-
phoresis (PAGE). For this, the virus is dissolved by heating in a strong solution
of detergents and other reagents, and the solution is then placed on top of a slab
of polyacrylamide gel. By passage of an electric current the varjous peptides
move into the gel at different rates and thereby become separated. This method
was being applied in Birmingham using techniques developed by other workers
who had used it successfully, for instance with herpes virus.

38. This technique required the preparation of increased quantities of virus,
and the staff estimated that by March 1977 the work with variola virus had
tripled. The results were promising, and so that it could be extended Professor
Bedson obtained from Professor Dumbell of St. Mary’s Hospital, London, a
further 22 variola strains in May 1978. From that time the pace and scale of
work increased, perhaps by as much as tenfold. By the end of July ali the new
strains had been grown in eggs and inoculated into HeLa cell tissue cultures and
harvested. There appears to have been a sense of urgency to complete the studies
by the end of the year when the work was due to cease.
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Safety

39. There were two Departmental Safety Officers, but we were told that the
responsibility for safety in the pox virus laboratory rested with Professor Bedson.
The typewritten instructions issued o each member of staff working in the pox
virus laboratory (see Appendix 2) stated that safety depended upon:—

i. Vaccination and regular re-vaccination of all concerned.
ii. Restriction of access to protected individuals.
iii. A check on illness occurring in departmental staff.

iv. Containment of the virus while it is being handled.

40. Information about the first three items was contained in a Departmental
Information Book. The fourth, according to the typewritten instructions, de-
pended on careful forethought and planning in experimental work, the highest
standards of technique, and strict attention to detail, particularly in the matter
of disposal of infected items. We discuss in Chapter 12 the lack of strict observa-
tion of these regulations.

41. Vaccination of Departmental Staff: Vaccinations were performed and the
inspections for “take’ were made by Professor Bedson. Those working in the
pox virus laboratory were vaccinated every year; all others in the Department,
including the cleaners, were re-vaccinated at two-year intervals. Those who had
access to the Department, including University maintenance staff, security staff,
Medical School porters and service engineers of outside contractors, were also
vaccinated at two-year intervals. Vaccination was also offered to the families of
staff in the Department of Medical Microbiology. We are satisfied that this
policy was rigorously maintained by Professor Bedson. Vaccination was not,
however, offered to staff working in the other Departments elsewhere in the
Medical School, and we have commented on this omission later on in our
report,

42. Check on illness: All members of staff on the Medical Microbiology floor
received a card indicating the nature of the work done, which was intended to
be given to their General Practitioner and filed with their NHS records. In
addition, they carried a card to be shown to their doctor in case of illness, and
were required to notify their Department immediately of any absence through
illness. We are satisfied that this policy was meticulously followed.

43. Containment: The list of safety instructions for the handling of smallpox
virus was issued to all members of the pox virus laboratory staff. These restricted
all “open work” with smallpox virus to the safety cabinet in the smallpox room,
and open work included such operations as making dilutions, inoculating and
harvesting eggs and tissue cultures, loading and unloading centrifuge vessels,
and preparing diagnostic specimens. Separate rear-fastening gowns were pro-
vided for use in the smallpox room as distinct from the front fastening laboratory
coats worn in the animal pox room and elsewhere in the building. After use, the
rear-fastening gowns were intended to be placed in disposable plastic bags for
disinfection by autoclaving within the smallpox room. All infected material was
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to be autoclaved or disinfected by chemical means before removal. Qur examina-
tion of the laboratory procedures actually followed showed several deviations
from the rules laid down.

Cleaning

44. Cleaning of the animal pox room was undertaken once every fortnight
by two very safety-conscious cleaners. They usually worked unsupervised,
arriving early in the morning. They held keys to the laboratory. They were not
permitted entry to the smallpox room, which was cleaned by the laboratory
staff. The cleaners wiped down the benches in the animal pox room with a
disposable duster which was discarded into a plastic bag in the laboratory. The
floor was cleaned with a mop which was disinfected after use by the cleaners
themselves. All cleaning equipment was kept in a cupboard on the Medical
Microbiology floor. The cleaners were also responsible for cleaning the rest of
the Medical Microbiology Department, but not the Anatomy Department.

The Department of Anatomy’s Studio and Darkroom

45. The Department of Anatomy occupies the first floor of the East Wing of
the Medical School building, above the Department of Medical Microbiology.
The Department of Anatomy also used some rooms on the Medical Micro-
biology floor just outside the swing barriers that cordoned off the pox virus
laboratory.

46. The Anatomy Department’s photographic studio and darkroom, in which
Mois. Parker and an artist worked, were on the first floor of the East Wing, but
not directly above the pox virus laboratory. The studio is a large room with
windows opening on to the courtyard. Viewed from the courtyard, the distance
between these windows and the windows in the pox laboratory on the floor
below is 9 yards. We were told that the studio windows remained open in
sumimer, as the room became very hot, The room contained drawing and photo-
graphic equipment; two typewriters, one with large type which was used by many
people in the Anatomy Department; in the corner there was a sink, and above
it a rack containing several mugs. A “coffee-club™ consisting of Mrs. Parker
and five friends was run from there, and, because the rules forbade the taking
of food or drink in offices or laboratories, the practice was for cups to be filled
in the studio with coffee or tea which was then drunk in a common room
situated at the end of the corridor. In addition to the daily visits by the members
of the “coffee-club”, visitors to the studio were frequent, though nearly all were
from the Anatomy Department itself and had no direct connection with the pox
virus laboratory.

47. The studio had a connecting, windowless, darkroom. This contained the
usual equipment associated with a photographic darkroom. Ventilation was
provided by a two-way fan set high on one wall and into a service duct that ran
vertically from the subway to the roof. The room also contained a self-exchange
air conditioner.

48. The remaining rooms on the Anatomy floor are laboratories and offices
and the vertical air ducts noted in the description of the Medical Microbiology
Department pass through them, One such room is situated immediately above
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the animal pox laboratory; this “telephone room” is referred to in detail below
(paragraph 86).

49, Mrs. Parker’s work mainly involved photo-micrography of fixed slides
and photography for illustrations. Occasionally she was asked to take photo-
graphs of animals in the Department of Anatomy primate colony. We were told
that she last visited the primate colony for this purpose on 2nd May 1978.

50. Mrs. Parker had the reputation of being a good photographer; she was
described as being very level-headed and easy to work with. She had previously
worked as a police photographer but left, because of the irregular working
hours, to join the staff of the Medical School in 1975. Mrs. Parker had a small
circle of friends among the staff in the Anatomy Department, but did not
venture far from her studio. There is certainly no evidence that she visited the
pox virus laboratory suite, though she might occasionally have visited a dark-
room belonging to the Department of Anatomy on the same floor as the pox
virus laboratory and about 15 yards distant from it. On one occasion she
perhaps visited the enquiry office at the end of the Medical Microbiology
corridor. She did, however, have occasion to visit the “telephone room™.
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CHAPTER 4

INVESTIGATION OF THE SOURCES OF MRS. PARKER’S
INFECTION: THE SMALLPOX LABORATORY

51. No other case of smallpox was known to have occurred anywhere in the
world since October 1977 and therefore the smallpox laboratory in the Medical
School was the obvious source of Mrs, Parker’s infection. In investigating the
laboratory we felt that there were three questions to be answered :—

i. Was the particular strain of virus that infected Mrs, Parker one of
those being handled by the smallpox laboratory?

ii. If so, how had the measures designed to contain smallpox failed?

iii. If the virus escaped from the smalipox laboratory, how did it reach
Mrs. Parker?

Examination of the Virus
52. Between 21st July 1978 and 3rd August 1978, a period during which, at

some time, Mrs, Parker became infected, work was in progress in the smallpox
laboratory with the following strains:—

Variola major: Taj 1, Taj II, Abid, Jumma, Harvey, Kuwait 5.
Whitepox: 64/7255.

This strain was isolated in the Netherlands from a tissue culture of a kidney
of a Malaysian monkey.

Hybrid strains: VC3, VC4, VC5, VCo, VC7, V(8.

These had been produced in 1963 by growing together Variola major
(Harvey strain) and cowpox (Brighton strain). Descriptions of them were
published by K. R. Dumbell and H. S. Bedson, “The use of ceiling tem-
perature and reactivation in the isolation of pox virus hybrids.” (Journal
of Hygiene, Cambridge (1964) 62, 133), and H. S. Bedson and K. R.
Dumbell, “Hybrids derived from the viruses of Variola major and Cowpox.”
(Journat of Hygiene, Cambridge (1964) 62, 147).

The strains were in use on the following dates:—

21st July  Tissue cultures infected with Taj I, Taj IL
Eggs infected with Abid, Jumma.

24th July  Tissue cultures of Taj I, Taj II harvested.
Eggs infected with Abid, Jumma harvested.

25th July  Virus titrated in tissue culture Taj I, Taj II.
Tissue cultures infected with Abid, Jumma.

28th July  Virus titrated in tissue culture Taj I, Taj II.
Tissue cultures infected with Abid, Jumma harvested.
Virus titrated in tissue culture Abid, Jumma.
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31st July  Eggs infected with VC6, VC7, VC8.
Eggs infected with VC3, VC4, VC5, harvested.

Ist August 35% labelling of 64/7255, Taj I, Abid, Jumma.
Tissue cultures infected with Harvey, Kuwait 5.

3rd August Eggs infected with VC6, VC7, VC8 harvested.
Tissue culture infected with Kuwait 5 harvested.

53. Samples of vesicle fluid were obtained from Mrs. Parker and virns was
isolated from them at Liverpocl by Professor K. McCarthy; vesicle fluid from
her mother, Mrs. Whitcomb, was examined at the Public Health Laboratory,
Colindale, by Dr. M. Pereira, who isolated smallpox virus. These viruses were
then examined in detail by Professor K. R. Dumbell at the smallpox laboratory
in St. Mary’s Hospital Medical School, London.

54. Professor Dumbell’s examination (see Appendix 3) showed that both
Mrs. Parker and her mother were infected by a strain of Variola major virus
indistinguishable from one another and from the strain known as Abid. This
indicated that Mrs. Parker was not infected by one of the hybrid or whitepox
strains. Abid has the same origin and history as Taj. Both strains were isolated
from smallpox patients in Pakistan in 1970; Abid was a 3 year old male and
Taj an 18 year old male, The Abid strain was first received by the Birmingham
laboratory on 26th May 1978, from the smallpox laboratory at St. Mary’s
Hospital Medical School, London, and work on the virus had taken place
intermittently since that date.

55. No cases of smallpox have been identified in the United Kingdom in the
last five years before Mrs. Parker’s illness and the last recorded case of smallpox
anywhere in the world was in October 1977 in Somalia. We were informed by
the Area Medical Officer of the Birmingham Health Authority that there was
no evidence that deaths occurring in his Area during the months of June and
July 1978 might have been from smallpox. It is our opinion, therefore, that the
smallpox laboratory in the Birmingham University Medical School was the
source of Mrs. Parker’s infection and that Mrs. Whitcomb contracted the
disease through contact with Mrs. Parker.

Examination of the Pox Virus Laboratory, and Containment of Smallpox Virus
in Material being Handled

56. We carried out a thorough investigation of the entire pox virus laboratory
suite to check whether it was possible for smallpox virus to have escaped from
it despite the containment and safety measures set out in the safety instructions.
We commissioned a number of scientific tests, and examined the laboratory
procedures and the work actunally performed.

57. The safety measures for the handling of smallpox virus in this laboratory
were designed to prevent the escape of smallpox virus from the material handled,
and to restrict any virus that did escape to the confines of the smallpox room.
To achieve this a policy of containment was laid down. All open smallpox work
was to be carried out within the safety cabinet in the smallpox room. All infected
material was to be disinfected before leaving this room; special gowns, retained
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in the room and disinfected before leaving it, were to be worn for smallpox work.
Entry to the smallpox room was to be restricted to nominated individuals. As
the door to the smallpox room presented the only physical barrier between it
and the animal pox room, the door was to be kept shut and the fan in the safety
cabinet in the smalilpox room was to be switched on 15 minutes before and after
work with smallpox virus. In that way it was thought that a negative air pressure
would be created in the smallpox roem and so prevent the escape of any airborne
virus to the outer animal pox room. These arrangements were not re-considered
or modified when work began that required the production of large amounts
of virus for biochemical analysis.

58. We commissioned tests on the safety cabinet in the smallpox room. As
will be seen in Appendix 4 this safety cabinet was working well, with an air-fiow
that ensured that tracer substances released within the cabinet did not come
back into the smallpox room. The exhaust air filter for the cabinet was aiso
shown to be effective,

59, We examined the laboratory records and interviewed members of the
laboratory staff who gave us step-by-step accounts of the way they carried out
the various laboratory techniques employed by them while working with small-
pox virus. We concluded that the policy of containment laid down in their
instructions was not properly followed.

60. We learned that when virus was harvested the aspiration of culture fluid
from Petri dishes containing infected tissue cultures took place on the bench
in the smallpox room, outside the safety cabinet. We were told that this was
done because of the lack of space inside the safety cabinet, and that on occasion
as many as 90 Petri dishes in one session were handled on the very small amount
of bench space available.

61. The aspirator used consisted of a rubber tube connected to a water pump
attached to the tap in the sink. Between the tube and the water pump were two
flasks containing formalin, linked in series. The first flask held the fluid aspirated
from tissue culture plates, and the second trapped any carry-over of fiuid from
the first flask. There was no air filter installed between the second flask and the
water pump. The flasks were emptied when full or at the end of work, into a
separate container, and the fluid held over-night before discarding. We noticed
that the inlet in the side of the safety cabinet, designed specifically to admit the
rubber tubing of aspirators, burners, etc., was sealed with adhesive tape.

62. In our opinion, the use of the aspirator outside the safety hood to remove
the culture fluid from the Petri dishes, was a dangerous practice. Apart from
the risk of generating aerosols and splashes of virus that could result from the
aspiration itself, the number of cultures being worked on could have increased
the possibility of accident spills.

63. “Absorbed serum” was prepared for serological tests by adding serum to
synthetic medium containing live variola virus and placing this in a dialysis sac
within an anaerobic jar. Negative pressure was applied to the jar until the
contents of the sac were reduced to the required volume. This process took
place inside the smallpox room. However, we were told that the contents of the
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sac, still containing live smallpox virus, were then removed to the animal pox
room where they were centrifuged at low speed to remove the majority of live
virus particles. The supernatant fluid was then bottled and stored in a +4°C
refrigerator in the animal pox room as it was regarded as non-infective. It is
our opinion that the supernatant would still have contained infective smallpox
virus as centrifugation is not an effective method of clearing fluids of virus
particles.

64. Inspection of discard buckets both inside and outside the smalipox room
showed pipettes not fully immersed in disinfectant after use. In some cases
pipettes were put into a container where fufl immersion was not possible and
where complete disinfection could not take place.

65. The portable autoclave in the smallpox room, which was used for the
disinfection of gowns, some glassware and infected eggs, was operated at 10 lbs
pressure for 10 minutes as against the 15 minutes or more specified in the
maker’s instructions (displayed in the laboratory). We were told that screw cap
bottles placed in it were autoclaved with their caps firmly screwed on. The size
of the autoclave was inadequate for the sterilisation of all materials used in the
smallpox room and was reserved for a minority of items including gowns which
were autoclaved in a dressing drum one at a time. Gowns which, according to
the safety instructions, should have been autoclaved after use were changed
once weekly when they were autoclaved before leaving the laboratory.

66. Tests were carried out on the portable autoclave in the smallpox room
and on a larger laboratory autoclave situated in a room on the floor below and
which was used for a second sterilization process of items from the smallpox
room (see Appendix 6). These tests were conducted on our behalf by Dr. G.
Ayliffe and Mr. C. E. A. Deverill of the Hospital Infection Research Laboratory,
Birmingham. Thermocouples and biclogical test pieces were placed in the centre
of a typical load in each autoclave which was operated through its normal
working cycle. The results of the tests indicated that temperatures far in excess
of those required to kill smallpox and other viruses were reached in. typical loads
during two standard cycles with each machine. This was confirmed by biological
tests.

67. When harvesting or preparation of virus cuitures in the smallpox room
it was usual, and often necessary, for the person carrying out this work to leave
the smallpox room in the middle of the operation and enter the animal pox
room. This was done in order to use the low-speed centrifuge, the incubators
or the freezer situated in the outer pox laboratory, or to collect equipment.
The staff on these occasions did not remove the special rear-fastening gowns
they wore in the smallpox room neither did they remove or disinfect the gloves
they had been wearing while working with smallpox virus. Anything they touched
in the outer pox laboratory was therefore likely to become contaminated, and
this practice presented considerabie opportunity for contamination of the outer
animal pox room,

68. We also learned that when inoculated eggs, virus cultures or bottles
containing virus were placed in the freezer or incubators after they had been
worked with in the smallpox room, they were not routinely disinfected on the
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outside. In any event, they were carried by staff still wearing the nondisinfected
gowns and gloves they had worn while working with the smallpox virus.
Furthermore, we learned that sealed containers were not used to carry inoculated
eggs and infected tissue cultures to and from the smallpox room and outer
animal pox room,

69. Apart from the possibility of creating airborne and surface contamination
of the outer animal pox room that we have already mentioned, contaminated
objects placed in an incubator or freezer might present an additional hazard
when retrieved at a later date.

70. We were concerned at the risk presented by contamination of the outer
surfaces of the freezer (12 in Fig. 1) used for storing virus. This freezer stood
in a corner just inside the entrance door to the animal pox room from the
corridor, Those working in this room as well as visitors would have to pass
within touching distance of it

71. As the entirc pox virus laboratory was closed immediately upon the
diagnosis of smallpox in Mrs. Parker, we did not have an opportunity to observe
the normal working practices, though we did talk to the staff who gave us
detailed accounts of the way their work was performed. However, a team of
‘World Health Organisation inspectors visited the laboratory on 4th May 1978
when it was functioning normally. They had considerable reservations about
the physical facilities in the laboratory and made certain recommendations
concerning the procedures they observed. Professor Bedson responded to these,
agreeing to some of them and rejecting others. The WHO observations are
discussed in detail later in this report.

Conclusions

72. Because of the poor laboratory procedures, the failure to use the safety
cabinet for all open work with smallpox, the failure to use sealed containers to
transport infected materials, and the practice of passing in and out of the
smallpox room during work without changing gowns or gloves or washing
hands, we believe that opportunities existed for virus particles to become air-
borne and to be transferred both in this way and by direct contact to surfaces.
This would have happened in the animal pox room as well as in the smallpox
room. The intention of the laboratory’s safety measures was the containment
of smallpox virus within the smallpox room itself. The result of the unsatis-
factory procedures taking place was that the animal pox room could become
heavily contaminated. This represented a2 major breach in containment policy.
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CHAPTER 5

ROUTE OF TRANSFER OF VIRUS FROM THE SMALLPOX
LABORATORY TO MRS. PARKER

73. There was no evidence to suggest that Mrs. Parker had ever been in the
pox virus laboratory suite, and there was no reason for her to have done so in
the course of her work. We feel that the transfer of virus from the laboratory to
Mrs. Parker must therefore have occurred by one of three routes:—

i. on an air current
ii. by personal contact

iii. by contact with contaminated equipment or apparatus leaving the
laboratory.

An Aerial Route

74. The efficiency of the two safety cabinets in the pox virus laboratory was
tested on our behalf by Mr. G. J. Harper of the Microbiological Research
Establishment, Porton. The one in the smalipox room was intended, in the
typewritten safety instructions issued to each member of the staff, to be used for
all open work with smallpox virus. The one in the animal pox room was used
only for work with animal pox viruses. The tests were done by measuring airflow
and spraying an aqueous suspension of viable spores of Baciflus subtilis var
globigii (BG) inside each of the safety cabinets. Air samples were collected near
the outlets of the cabinets in the East Courtyard and in addition air samples
were collected in the smallpox room and the animal pox room. Full details of
the tests are contained in Appendix 4.

75. The results of the tests showed that the safety cabinet in the smallpox
room was functioning efficiently. No tracer organisms were recovered from this
cabinet’s ouilet and none was deiected in either the smalipox room or the animal
pox room when the cabinet was under test. ‘

76. Other tests showed that when the fan in the safety cabinet in the smallpox
room was switched on, and the door to the room closed with its louvres shut,
the airflow was consistently into the smallpox room from the outer animal pox
room, and that air in the smallpox room did not pass out to the animal pox
room. There was no escape of air from the smallpox room into the duct running
through the room (Duct B) by way of cracks round the duct hatch covers. In
fact air was sucked from the duct into the smallpox room (see Appendix 7).

77. In these circumstances the extract fan in the safety cabinet in the smallpox
room did create the negative pressure in the smallpox room that it was thought
to do, and would have ensured that airborne virus in the room did not pass out
to the animal pox room.

22



78. However, the airflow through the safety cabinet was sufficient to do this
only when the door to the smallpox room was closed. Tests showed that when
the door was open, whether the cabinet fan was switched on or not, air moved
through the doorway from the smallpox room to the adjoining animal pox
room.

79. We arranged for tests on the airflows within and from the pox virus suite
to be carried out by Dr. O. M. Lidwell, and his detailed report is given in
Appendix 8. He found that:

i. When a tracer substance was liberated in the smallpox room it leaked
out into the animal pox room when the door between the two was open,
even if the safety cabinet was in operation. However, when the cabinet
was in operation, the leakage of tracer was very much reduced.

ii. There was a substantial leakage of tracer from the animal pox room to
the corridor outside.

ili. When the fan in the seminar room next door to the smallpox room
was working on extract, there was a considerable transfer of tracer to
the seminar room from the smallpox room by way of cracks round the
sides of inspection panels of the service duct that lay between the two
rooms (Duct B).

tv. There was an indication of a small and irregular transfer to the room
on the floor above next door to the “telephone room™ via Duct B.

v. There was some suggestion of a very small transfer to the subway via
the bottom of the duct in the animal pox rcom (Duct C).

vi. There was no indication of any measurable transfer to Mrs. Parker’s
darkroom via its service duct {Duct D) and the input ventilating fan.

vii. There was an appreciable transfer of tracer from the animal pox room
to the Anatomy Department “telephone room’ on the floor above via
the service duct (Duct C) between the two rooms; the inspection panels
to this duct had cracks round them. There was also appreciable
transfer of tracer to the ““telephone room’ when the tracer was
liberated in the smallpox room with the safety cabinet fan not switched
on, and the door open. When this was done with the safety cabinet fan
switched on, tracer was still found in the “telephone room” but much
reduced in amount.

80. The airflow tests thus showed that virus from the smallpox room could
travel some distance within the East Wing of the Medical School. The tests were
conducted in the smallpox room with its door open. It could be argued that this
door remained closed while smallpox work was in progress and that the tests did
not give a true picture of the actual situation. However, our examination of the
laboratory procedures carried out by the staff showed that they passed several
times in and out of the smallpox room in the course of their work with smallpox
virus in order to use the low-speed centrifuge and to deposit or retrieve
inoculated eggs, cell cultures or virus stocks from the incubators and freezer in
the animal pox room. We have established that smallpox work was taking place
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on the open bench in the smallpox room, outside the safety cabinet. The opening
and closing of the smallpox room door and the passage in and out by whoever
was conducting work on the virus would have created the opportunity for any
airborne virus to escape into the animal pox room. The failure to take off and
leave behind in the smallpox room gowns worn during work with smallpox virus
also meant that if virus had contaminated the gowns during work outside the
safety cabinet, or the sleeves of the gowns during work inside the safety cabinet,
the virus could have been shaken off the powns and become airborne.,

81. The airflow into the safety cabinet situated in the animal pox room (see
Appendix 4) was found to be about half the recommended value for Class 1
cabinets, and viable spores of the tracer organism were recovered from the
cabinet’s air outlet. On removal, the filters were subjected to further tests and
themselves were found to be working satisfactorily. We also found very heavy
airborne contamination in both the animal pox room and the smallpox room
shortly after the start of spraying of the tracer organism inside this cabinet.
This heavy contamination was still present 15 minutes after turning off the
spray inside the cabinet. The tests demonstrated that aerosol particles generated
in this safety cabinet could spread within the rest of the laboratory suite and to
the courtyard outside. We were told, however, that this cabinet was not used for
work with smallpox viruses. It was purchased in March 1966, its filters had not
been changed nor had it been regularly tested or serviced since. We informed the
Department of Health and Social Security about this so that other laboratories
employing the same type of safety cabinet could be advised to carry out
efficiency checks on them,

82. Tests were conducted on the two centrifuges in the pox virus laboratory
by Mr. G. J. Harper of the Microbiological Research Establishment, Porton
(see Appendix 9). These were the MSE 25 high speed centrifuge used in the
smallpox room and the MSE Super Multex, referred to in our report as the low
speed centrifuge, used in the animal pox room. The object of the tests was to
measure aerosol generation by the centrifuges. The plastic tubes used in the
MSE 25 high speed centrifuge and glass bottles used in the low speed centrifuge
were filled with an aqueous suspension of viable spores of Bacillus subtilis var
globigii (BG), they were placed in sealed buckets and centrifuged. Neither
centrifuge produced an aerosol during the tests. Further examination of the low
speed centrifuge is referred to in paragraph 91.

83. Given that the whole laboratory suite might have been contaminated with
smallpox virus, we considered the possible exits by which virus could have
escaped. These, we noted, were the door leading to the corridor; the two large
windows in the animal pox room which opened on to the East Courtyard; a
service duct in one corner of the animal pox room (Duct C), and a similar duct
{(Duct B) which ran through the smallpox room, next to the laboratory bench.
Both ducts had inspection panels set into them, these were double-layered and
though efforts had been made to make them as close fitting as possible, there
were a number of gaps,

84. The duct in the smallpox room (Duct B) had its inspection panel situated
just under the laboratory bench. The panel was not properly fixed in place.
Pipeite pots containing used pipettes were stored on the floor next to this panel.
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The duct contained a large number of pipes of various sizes running through it.
On an adjacent wall of the duct there was another inspection panel which faced
into the Medical Microbiolology Department seminar room. This room was
used for weekly meetings of staff in the Department. Above the smallpox room,
the duct entered a laboratory in the Anatomy Department, a distance of about
8’, and finally vented to the outside through a grille facing the East Courtyard
in the wall, above window height, on the Anatomy Department floor. Below
the smallpox room the duct entered the lower ground floor.

85. The duct in the animal pox room {Duct C) was situated in the far corner,
adjacent to the small office that led off the laboratory. A laboratory bench was
positioned to one side of the duct, and the low speed centrifuge was situated and
operated about four feet away. There were traces of putty sealing some of the
gaps between the inspection panel and the duct, and we were told that this was
intended to prevent steam issuing from the hot pipes inside the duct. On remov-
ing the inspection panel we saw that this duct had been sealed with cement at
floor level and was therefore open only to the animal pox room and to a room on
the floor above. It too had a ventilation grille fixed outside the building and above
window level on the Anatomy Department floor.

86. This animal pox room service duct (Duct C) connected with a room in the
Anatomy Department above that had not been occupied since June 1978 and
which was being used as a repository for surplus laboratory furniture and
materials. The duct in this room had inspection panels. The room also contained
a telephone which could be used for calls outside the building. This telephone
was used regularly by Mrs. Parker for ordering photographic supplies, since her
telephone was only capable of internal calls, For ease of identification in this
report we have called this room the “telephone room”.

87. A further vertical duct (Duct D) ran through the darkroom where Mrs.
Parker worked and the darkroom contained a two-way exhaust fan which was
set into the duct. All the vertical ducts in the building connected with a large
horizontal duct that ran through the basement. It was concetvable that if the fan
was set to exhaust into the darkroom it would draw air from the other ducts,
including Duct B in the smallpox room.

88. The tests had demonstrated that if airborne particles of virus were
released within the smallpox room they might be able to travel a considerable
distance beyond the confines of the pox virus laboratory saite. This could place
any person using the corridor or the seminar room in the Medical Micro-
biology Department, or the “telephone room” in the Anatomy Department on
the floor above at risk of infection from smallpox virus. Staff working in the
Medical Microbiology Department and other members of staff who had
regular contact with the pox virus laboratory were, however, protected by
regular vaccination. This policy did not extend to all staff working in the
Anatomy Department on the floor above the pox virus laboratory or to staff in
the other Departments of the Medical School.

Mrs. Parker’s Movements
89. Our enquiries into Mrs. Parker’s movements about the Medical School
showed that she had never been in the pox virus laboratory suite. However, we
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believe that she visited another darkroom belonging to the Anatomy Department
which was situated on the same corridor as the pox virus laboratory and with an
entrance about 15 feet distant from it. This darkroom was for the use of students,
and Mrs. Parker is thought to have visited it in connection with photographic
assistance she was giving to an MSc student. It was also suggested to us that she
might have visited an enquiry office, situated opposite the darkroom on this
floor, in order to deliver some photographic prints, about the last week in
July.

90. We have also established that Mrs. Parker was a very frequent user of the
telephone in the “telephone room” which lay directly above the animal pox
room and shared Duct C. As far as we know, two other persons in the Anatomy
Department used this telephone besides Mrs, Parker, but only very occasionally.
During the last two weeks in July and the first week in August we were told that
Mrs. Parker used this telephone several times a day, every day. The Depariment’s
accounting year ended on the 31st of July, and Mrs. Parker was busy telephoning
suppliers to order photographic materials. A check of the orders placed by
Mrs, Parker during this period reveals that on 25th July she placed an unusually
large number of orders. The relevant strain of smallpox virus, Abid, was being
handled in the smallpox room on the 24th and 25th July.

91. Tests conducted in the pox laboratory showed that it was possible to
recover inside this “telephone room” tracer particles liberated in the smallpox
room outside the safety cabinet, or in the animal pox room, whether the safety
cabinet was functioning or not. The telephone in this room is situated a few feet
from the inspection panel on Duct C that links with the animal pox room.
Anyone using the telephone would have been close to this panel and the tests
also revealed a strong airflow emanating from it. We know that the centrifuge in
the animal pox room was regularly used for work with smallpox virus. This
centrifuge was situated a few feet from the hatch on the duct leading to the
telephone room. Even though the smallpox virus was centrifuged in sealed
containers, these containers and the centrifuge were being handled with
potentially contaminated gloves and it is possible that the containers and the
centrifuge itself’ were contaminated. Tests we conducted on this centrifuge (see
Appendix 7) showed that shortly after it was switched on, a strong airflow
escaped from under its lid and was drawn towards the hatch on the duct. The
centrifuge operated at 3,000 r.p.m, and at this speed it seems possible that any
virus clinging to the outside of the sealed cups or the frame of the centrifuge
itself, would be dislodged into the atmosphere. The airflow from the centrifuge
might also be powerful enough to dislodge any virus on the gown of the user.

92. It is possible that Mrs. Parker could have inhaled smallpox virus while
visiting the main corridor outside the pox virus laboratory, but so could many
others. If she was infected by airborne virus we feel it is more likely that she was
infected while using the telephone in the “telephone room” just above the
animal pox room and connected to it directly through Duct C. There are some
experts who have worked with smallpox virus who would doubt whether air-
borne dissemination of the virus during laboratory work is a credible route for
the transfer of infection, and it is true that we know of no proven case of airborne
spread of smallpox from laboratory cultures. That such a route is possible for
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the natural disease was demonstrated in 1970 in Meschede, West Germany*,
where a smallpox patient admitted to the ground floor of a hospital infected
patients on the first and second floors despite having no direct or even indirect
contact with them. The pattern of the spread of the secondary cases pointed to
airborne transmission of virus as the route by which they were infected, and this
was confirmed by smoke tests.

Personal Contact

93. We also investigated the possibility of virus being transferred from the
pox virus laboratory to Mrs. Parker by direct contact with a member of staff.
Our enquiries among all the members of staff in both the Medical Microbiclogy
and the Anatomy Departments revealed only one known direct link between
the pox virus laboratory and Mrs. Parker.

94. The coniact was a member of the Medical Microbiology Department who
visited the animal pox room on most days to give advice on experimental work
being undertaken, but who never entered the smallpex room. On these visits
a laboratory coat was not always worn, and the hands were not washed when
leaving.

95. The visitor had consulted Mrs. Parker in her studio and darkroom at
least once, and perhaps twice, during the last week in July. The purpose of the
visit was to discuss with Mrs. Parker the technical details of a photographic
process she used for making contact prints which might be applied to some work
then going on in the Medical Microbiology Department. With the lapse of time
it was not possible to establish if the visit to Mrs. Parker took place immediately
after leaving the animal pox rcom or not.

96. As a member of the staff of Medical Microbiology Department, the visitor
was regularly vaccinated every two years and would therefore run little risk of
contracting smallpox. There is, however, the possibility that the visitor’s hands
or clothes were contaminated in the animal pox room from smallpox virus
deposited on surfaces or perhaps airborne, and that in this way virus was
carried to Mrs. Parker.

97. Ttis, perhaps, possible that no close contact between Mrs. Parker and the
visitor was needed for transfer of the virus. Experiments with foot and mouth
disease virus have shown that following the examination of infected animals,
some virus was present in the examiner’s nose. Sellers, Herniman and Mann
(1971)1 carried out work to see if those who had examined infected animals
could transfer the virus to other animals by artificially coughing near them,
and with one animal were successful. We are not aware that a similar route has
been demonstrated for smallpox, or if it is possible, and we consider this an
unlikely path.

98. Qur enquiries also revealed a more tenuous human connection between
Mrs. Parker and the pox virus laboratory. Two of Mrs. Parker’s friends with

*WHO Weekly Epidemiological Record 1970, 249-256.

1R. F. Sellers, K. A. J. Herniman and J. A. Mann. “Transfer of Foot and Mouth Disease
Virus in the Nose of Man from Infected to Non-infected Animals.”” The Veterinary Record
(1971) 447,
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whom she regularly took her coffee, also occasionally visited the Medical
Microbiology corridor and made contact with the staff working there. However,
they had never been in the pox virus laboratory. It is just possible that on one
of these visits smallpox virus was deposited on their hands or clothing and
subsequently transferred to Mrs. Parker. This, however, scems to us to be
highly unlikely. Neither of Mrs. Parker’s friends had been vaccinated against
smallpox and would therefore have run a greater risk of contracting the disease
themselves.

99. We also established that Mrs. Parker occasionally undertook private
photographic work, mainly taking passport photographs, among the staff in the
Medical School. As far as we are aware, and examination of the negatives
appears to confirm this, she did not take any photographs of the staff in the pox
virus laboratory or of the Medical Microbiology Department in the last fortnight
of July and the first week of August 1978.

100. Mrs. Parker’s visitor, who had regular contact with the pox virus lab-
oratory, establishes a direct contact link between her and the laboratory during
the relevant period. If the visitor was contaminated in the course of visiting the
laboratory, it is possible for this contamination to have been carried to Mrs.
Parker via clothes or hands.

Contact with Infected Equipment

101. Mrs. Parker did not underiake any photographic work for the Medical
Microbiology Department. However, we made enguiries to trace any equipment
or apparatus which may have originated from the pox virus laboratory and with
which Mrs. Parker may have come in contact,

102. We found that an item of apparatus used for gel electrophoresis, which
might occasionally have been used in the animal pox room, was borrowed
regularly from the Medical Microbiology Department by a PhD student in the
Anatomy Department, who used it to study the changes in cytosol proteins. His
laboratory was situated across the corridor from Mrs. Parker’s studio and she
was known to have visited it on occasion.

103. However, our enquiries reveal that the student had not borrowed the
apparatus from the Department of Medical Microbiology after June, as he had
arranged for an apparatus of his own to be constructed. We were also told that
the apparatus was always at the back of his laboratory, furthest from the door,
and there was no evidence that Mrs. Parker had ever made contact with it.

104. It is unlikely that this piece of apparatus was a source of Mrs. Parker’s
infection because it was not in use in the Anatomy Department after June, it
was not used with live virus samples, and there was no evidence that Mrs. Parker
made contact with it.

Conclusions

105. The evidence points to two possible routes by which smallpox virus was
transmitted from the pox laboratory to Mrs. Parker: by the airborne route,
either through the duct in the “telephone room”™ or while visiting the Medical
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Microbiology corridor; or by the personal contact route, transfer being by the
visitor from the Medical Microbiology Department who regularly entered the
animal pox room. We are unable to say with certainty which of these two
routes might have led to Mrs. Parker contracting smallpox. Both are possible
though neither seems capable of delivering a large dose of virus unless an
accident occurred involving the liberation of virus, which was not recognised
or recalled. Nevertheless, from what we know smatl doses of virus could have
been liberated from time to time which could have been responsible for Mrs.
Parker’s infection. We believe that the airborne route through the duct to the
“telephone room” is the most probable way by which Mrs. Parker was infected
because this seems to be the one route that could have selectively affected her.
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CHAPTER 6

INVESTIGATION OF THE SOURCE OF MRS, PARKER’S INFECTION—
THE 1966 OUTBREAK OF SMALLPOX

106. In 1966 there was an outbreak of smallpox in the West Midlands in
which seventy-three people were infected. The disease was due to Variola minor,
a less virulent form of smallpox virus. Its clinical presentation was in general
mild and many of the early cases were at first diagnosed as chicken pox or
influenza. By the time the diagnosis of smallpox had been made, in April 1966,
the disease had already progressed into at least a fourth generation of cases.
The last patient suffering from smallpox in this outbreak was discharged from
hospital on 1st August 1966. There were no deaths.

107, Epidemiological analysis showed that probably the first person affected
in the outbreak developed the disease in February 1966 and was a photographer
employed at the Birmingham University Medical School in the studio and dark
room of the Anatomy Department. This was the identical studio and darkroom
in which Mrs. Parker subsequently worked, In view of the similarity of the
events in 1966 with those in 1978 we considered it was important to re-examine
the events of 1966.

108. In 1966 the outbreak of smallpox caused less public concern than the
recent one. There were other cases of smallpox occurring in the United Kingdom
in 1966 that had no apparent connection with the West Midlands cases. At that
time, the WHO smallpox eradication programme was in its infancy and the
disease was still endemic in many parts of the world. Birmingham and the West
Midlands had a growing immigrant population, and the common reaction to
the outbreak was that it originated among travellers from overseas rather than
to suspect an escape of virus from a smallpox research laboratory. In this
particular instance, by the time it was confirmed that the outbreak was of
smallpox, the Medical School photographer had already returned to work.

109. The feeling at the time is summed up in the following extract from a
press notice issued on lst May 1966, by the Birmingham Regional Hospital
Board: “It is obvious that the risk to the public is quite minute and certainly
does not warrant any clamour and anxiety for vaccination. Supplies of vaccine
are adequate to protect those who are at definite risk and those who have been
in contact with infection. This policy of vaccination will be adequate to prevent
the spread of this mild disease.”

110. We searched with care for records of the 1966 outbreak. A clinical
account of the epidemic was published in the Lancet in June 1966 and we also
obtained a detailed report that had been prepared by the National Communic-
able Diseases Center, Atlanta, U.S.A., and a report published in 1966 by the
Chief Medical Officer of the Ministry of Health. One might have expected a
formal enquiry to trace the source of the outbreak to have been held by the
Medical Officer of Health in Birmingham. We were told that no such enquiry
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had been held. We did obtain a record of a meeting held by the health authority
in May 1966, the purpose of which was to study the smallpox outbreak. Present
at the meeting were representatives of the Ministry of Health, the University
of Birmingham, and the Regional Hospital Boards in the area. The Department
of Virology of the University of Birmingham had played a valuable part in the
control of the outbreak and the diagnosis of cases. We obtained from the
University and from Professor Bedson’s files detailed clinical records of the
cases that had occurred and of the epidemiological analysis that had taken
place. We also spoke to a number of members of staff who had been working
in the Medical School at the time.

111. We went to considerable trouble to ascertain exactly what enquiry, if
any, took place in the University at that time, but there is no evidence to suggest
that the University held any formal enquiry into the source of the photographer’s
infection. On this point we have the assurance of the present Vice-Chancellor
of the University, confirmed to him by his predecessor. We also traced and
interviewed the photographer, and he cannot recall a formal enquiry being held.
This is also the recollection of all who were there at the time, to whom we have
spoken. Furthermore, we have not found any record or mention of a formal
enquiry in documents we have seen from the files of the Department of Health
and Social Security, or from the files of the Department of Virology (now
Medical Microbiology) of the University.

112. In May 1966 as an observer from the National Communicable Diseases
Center, Atlanta, U.S.A. was in this country, he was invited by the Ministry of
Health to observe the investigation and containment procedures being con-
ducted by the Medical Officer of Health in Birmingham. Their report was not
intended to be definitive or comprehensive, but rather to provide information
to the United States Health Authoritics. The following extract from the
observer’s report describes what took place:

“The earliest case identified occurred in J.A.M., a 23-year-old male photo-
grapher employed in the anatomy department of the University of Birming-
ham Medical School. He fell ill on February 18 with fever, headache,
backache, and vomiting, and developed a generalized rash four days later.
During the first week of illness he remained at home; when the rash
appeared he felt better and returned to work a few days later. He was seen
by a physician while the rash was evolving and was thought to have drug
eruption. He denied contact with chickenpox, with persons exhibiting a
rash similar to his, and with recently arrived immigrants or travellers from
foreign countries; he had never been outside the United Kingdom.

During the weeks prior to his illness he had photographed monkeys from
India in the course of experiments in the Anatomy Department. Before his
illness was recognized in late April all of these monkeys had been sacrificed
and were not available for examination. None had appeared ill to their
lab handlers.

The Department of Anatomy is situated on the floor immediately above
the virology department. At the time of the outbreak, experiments with
strains of Variola major and minor were in progress. However, detailed
investigations did not disclose any link between the virology department
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and the photographer. None of the virology personnel knew or had any
association with JLA.M., and he denied having visited the department.
There was no investigation of possible connections between the ventilating
system of the two laboratories.”

113. We learned that following the outbreak of smallpox, those working in
the Department of Virology of the Medical School felt that it would be wise to
have somebody from outside to examine the safety measures in the smallpox
laboratory. The head of the Department at that time, Professor P, Wildy, has
told us that: “There was no official enquiry into the means by which the photo-
grapher in 1966 became infected but naturally as head of a department in which
smallpox virus was being investigated I was concerned that his infection might
have originated from our work.” (See Appendix 10).

114. Professor Wildy accordingly asked Professor A. W. Downie, then
Professor of Bacteriology in the University of Liverpool and a leading inter-
national smallpox expert, and Dr. A. D. Macrae, then in charge of the Virus
Reference Laboratory of the Central Public Health Laboratory at Colindale, to
visit the smallpox laboratory. Both their reports (see Appendix 10) showed they
were satisfied with the safety measures in force in the laboratory. A query in
Professor Downie’s report about disinfection of an ultra-centrifuge was answered
to his satisfaction in a later letter by Professor Bedson. A copy of the report
was sent to the Medical Officer of Health of the City of Birmingham.

115. In 1966, the layout of the pox virus laboratory differed from that in 1978.
What in 1978 was the smallpox room was then being used as an office and zall
smallpox work was done on open benches in the main outer laboratory. At that
time, safety cabinets had not yet been installed. The windows in the outer
laboratory were not sealed. Although the laboratory would not qualify by
present day standards as a secure containment area, its facilities were no different
from those to be found in 2 number of other smallpox laboratories in the U.K.
and abroad in 1966,

116. We interviewed the photographer concerned in the 1966 outbreak. He
had been employed in the Medical School for about a year, and had left in June
1966 to take up other employment. His work in the Anatomy Department
inciuded the photography of diagrams and occasionally of human and primate
specimens. Some of his work was conducted in the Anatomy Department
primate colony. He said that his job was a busy one and he spent about seventy-
five per cent of his time in the darkroom. He shared his studio with an artist,
who was also employed by the Anatomy Department.

117. Questioned about his movements around the Medical School, he said
that he had never been into the pox virus laboratory and had never ventured
through the swing-barriers that cordoned off the pox virus laboratory on the
Medical Microbiology Department corridor. He had daily contact with members
of the Medical Microbiology Department and also staff from other departments
through meeting them in the canteen in the basement of the Fast Wing. He also
visited friends of his who worked in a histology laboratory (not the “telephone
room””) which was situated a few doors down from his studio. Our enquiries
established that this histology laboratory lay next door to what is now the
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“telephone room” and was directly above a room connected to the pox virus
laboratory which was then an office and which has since been converted to the
present smallpox room. A service duct (Duct B) ran through both the office and
the histology laboratory.

118. The photographer enjoyed a full and varied social life and said that he
had frequent contact with immigrant communities through visits to parties and
public houses. In 1966 this was considered to be the likely source of his illness.
He could not, however, recall any of his immigrant friends having been ill with
smallpox. He described his general state of health just prior to his infection
from smallpox as good, and said that he was not at that time undergoing any
medical treatment. He had never been vaccinated against smallpox. He stated
that as far as he could recall, there had been no University investigation into
how he contracted the disease and that the only person to contact him for such
a purpose was a doctor acting, he thought, for the World Health Organisation.

119. There were several routes by which smallpox virus could have escaped
from the smallpox laboratory in 1966, particularly as work with smalipox virus
was carried out on the open bench, without the use of a safety cabinet, and the
photographer had regular contact with staff from the Virology Department.
Our interview with the photographer established that he was occasionally present
in the histology laboratory situated directly above an office that is now the
smallpox room with a service duct (Duct B) running through both rooms. We
therefore enquired further into the state of the service ducts in 1966 and were
assisted in this by the recollections of Professor Wildy who said, “When I
arrived in Birmingham in 1963 the present pox virus laboratory was in use as
a medium room. It was in a bad state; in particular the plywood panels were
rotten and steam actually leaked into the room. I saw at once that the only
thing to do was to move the medinm making and completely renovate that room.
This was done early in 1964. Curiously the one item left off the plan of altera-
tions was the need to replace panels and seal them. Henry Bedson arrived in the
early summer of 1964 and we held up all work on smallpox virus until the panels
had been made good. Unfortunately [ have no record of when the smallpox
work actually began, but I remember that work was confined to vaccinia virus
until we were satisfied. The plywood panels were replaced with asbestos sheet
which [ believe was embedded in mastic. Because mastic is apt to crack we had
flexible adhesive tape put over the outside of the joints. Until this was done I
remember that the small room (then used as an office by Henry Bedson and
Tan Cruickshank) had been hot and steamy, and since this was cured I conclude
that the panels in the small room were satisfactorily sealed as well as those in
the larger outer laboratory.”

120. As we have indicated, there were several other routes to consider. It
was impracticable for us to trace and question all the members of the Anatomy
and Virology Department staff who were working in the Medical School in 1966
about personal contact, movements of staff and equipment or of any possible
accident that might have occurred in the pox virus laboratory. However, our
air tests on the laboratory under the present containment conditions, have
shown that if virus did escape it could have travelled a considerable distance
in the Medical School.
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121. The photographer fell ill on 18th February 1966. We have a note in
Professor Bedson’s handwriting, saying that on 7th February 1966 thirty tissue
culture dishes were inoculated with a strain of Variola minor, and that on
10th February 1966 these cultures were harvested. This information is confirmed
by the entry in the laboratory day book. Both dates are within the probable
period of exposure of the photographer. Confirmation that the laboratory was
working with Variela minor is also given in the report by the National Com-
municable Diseases Center, Atlanta.

122. The Variola minor strains isolated in the 1966 outbreak still exist as does
the strain being worked on in the laboratory at that time, We have sought
advice as to whether it would be practicable to distinguish these strains from
each other, but we have been told that with present techniques this could not
be done.

123. Mrs. Parker could not have been infected by contact with virus lying
dormant in her studio or darkroom since 1966 as her infection was Variola
major; the 1966 strain was Variola minor.

Conclusions

124. A lot of emphasis has been placed on the coincidence that two photo-
graphers working in the identical darkroom but twelve years apart were both
primary cases in an infection of smallpox. It is our opinion that after twelve
vears it is impossible to say if the photographer was infected from the smallpox
laboratory. Nevertheless we believe it to have been likely since our own recent
enquiries into the working conditions of the pox virus laboratory have shown
that it would have been possible for the photographer to have been infected
from this source.

125. There is no evidence that a formal enquiry was held by the University
into how the photographer became infected with smallpox. Although, in retro-
spect, we think an enquiry might have revealed the source of the infection, it is
understandable that no such enguiry was held in view of the epidemiological
situation and the climate of opinion regarding safety at that time, and the fact
that the techniques in use in the smallpox laboratory were similar to those in
use in laboratories elsewhere and were considered to be safe.

126. It is considered impossible that Mrs. Parker was infected from the same
source as the photographer who was ill in 1966 through virus lying dormant in
her studio or darkroom since that time. It is, however, possible that virus
reached both of them by similar routes. Each photographer shared the studio
with an artist. Neither artist contracted the disease and, as far as we know,
neither was vaccinated against smallpox. Others may have been exposed too
but it is known that smallpox attacks capriciously those exposed te it.
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CHAPTER 7

INVESTIGATION OF THE SOURCES OF MRS PARKER’S
INFECTION: VARICLA SINE ERUPTIONE, CONTACT WITH
PRIMATES, DELIBERATE REMOVAL OF VIRUS FROM
THE LABORATORY,

127. When our enquiry began, we determined that there were five possible
sources of Mrs. Parker’s infection (see paragraph 12). The investigation into
two of these possibilities has already been detailed in this report, and this
Chapter records our investigations into the remaining three.

The Possibility that Mrs. Parker became infected by Centact with a Case of
Variola Sine Eruptione QOceurring in a Vaccinated Member of the Medical School
Staff.

128. Clinical diagnosis of smallpox may be difficult when it occurs in a mild
form or when the course of the disease is modified by previous vaccination.
Few of the characteristic skin lesions may be seen, and in the extreme form,
known as Variola sine eruptione, a febrile illness occurs but no rash follows
the onset of illness. Even these patients may very rarely transmit the infection
by droplets from the mouth.

129. We considered the possibility that a member of the stafll of the Depart-
ment of Medical Microbiology had developed smallpox modified by vaccination
and had then infected Mrs. Parker. Questioning of the 28 members of the staff
of the department showed no evidence of febrile illness in the latter half of July.

130. Successful vaccination against smallpox induces antibodics in the re-
cipient’s blood stream, but commonly at a lower level than those induced by
the disease itself. We therefore asked Dr. M. S. Pereira of the Central Public
Health Laboratories of the Public Health Laboratory Service to examine 90
blood samples provided voluntarily by the staff of the Department of Medical
Microbiology, and the adjacent Department of Anatomy {Appendix 11). Tests
were made for antibody to vaccinia by haemagglutination inhibition. 86 of these
individuals had antibody titres ranging from less than 10 to 80, which fall well
within the range of a normal response to vaccination. Four members of staff,
all working in the Department of Anatomy, had antibody titres of 160 which
could be considered to lie within the range following smallpox. However,
on interview we learned that all four had been re-vaccinated in August 1978,
which probably accounted for the high titres, and none had had a febrile iliness
late in July. They did not have contact with the pox virus laboratory.

131. We took advice from experts in this country, WHO in Geneva, and the
Communicable Diseases Center, Atlanta, as to the possibility of distinguishing
between antibody produced by vaccination against smallpox, and that produced
by the disease, We were told that at present this would not be possible.
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132. We have, therefore, found no evidence to support the possibility that
Mrs. Parker was infected from a member of the staft suffering from smallpox
modified by vaccination and do not consider this a likely source,

The Possibility that Mrs. Parker Derived her Infection from a Monkey in the
Department of Anatomy’s Primate Colony.

133. In the course of her work as departmental photographer, Mrs. Parker
was asked to take photographs of animals in the Department of Anatomy’s
primate colony. On these occasions she would enter the colony with her equip-
ment, do what was necessary and then go away. She was not thought to visit
the colony other than for professional reasons. The last occasion she was known
to have visited the colony was on 2nd May 1978. Since that date she was not
thought to have photographed dead tissues or tissue cultures from the primate
colony,

134. Blood samples from all the 200 primates in the colony have been ex-
amined for antibody to vaccinia by haemagglutination-inhibition tests (Appendix
12). All had titres of <10 except for one, which had a titre of 40. This animal
had been in the colony for 3 years. It was healthy on arrival and had remained
so. We have been advised that in the circumstances the blood antibody titre
was probably due to an old infection, almost certainly with an animal pox virus.

135. We consider that Mrs. Parker had not derived her infection from the
primate colony.

The Possibility that Mrs. Parker was Infected through Virus Removed from the
Laboratory.

136, Since we set out to investigate all the possible sources by which Mrs.
Parker could have become infected with smallpox, we thought it necessary to
consider whether there could have been deliberate or accidental removal of the
virus from the pox virus laboratory.

137. We did not find any evidence that work with smallpox virus had been
conducted in the Medical School other than in the pox virus laboratory itself.
Neither did we obtain any evidence to suggest that the virus had been deliber-
ately removed from the laboratory. Smallpox virus was stored together with
other viruses (being used elsewhere in the Department of Medical Microbiology)
in the freezer in the animal pox room. We have described how it was the practice
to place smallpox virus stocks in this freezer without disinfecting the outsides
of the containers after they had been in the smallpox room and this, in our
opinion, could have led to contamination of the outside surfaces of other
containers in the freezer. Anyone subsequently removing virus stocks from the
freezer for use elsewhere in the Department could therefore have accidentally
removed smallpox virus from the pox virus laboratory via contamination on
the outside of containers. Furthermore, the storage of other viruses along with
smallpox virus was an unsatisfactory practice because it could have also led
to the wrong container being accidentally removed from the laboratory.

138. We were told by a member of staff that on one occasion the laboratory
was found to be unoccupied with the entrance door unlocked despite the fact
that the keys of the laboratory were held only by a few selected persons and
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a policy of restricted access to the laboratory was in force. In our view, such a
lapse of security could have provided an opportunity for unauthorised entry
to the laboratory, but we have no evidence that such entry occurred.

139. We concluded that smallpox virus could have been accidentally removed
from the pox virus laboratory, cither by taking a wrong container or on the
outside of a contaminated container, there was however no evidence that this
occurred or that Mrs. Parker came into contact with such material.
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CHAPTER 8
CONCLUSIONS ON THE SOURCE OF MRS. PARKER’S INFECTION

140. We have no doubt that Mrs. Parker was infected with a strain of smallpox
virus used in the smallpox laboratory, probably in the last week in July. Working
conditions were such that it could have become airborne or could have been
deposited on surfaces in both the smallpox room and the outer animal pox room.
We cannot be certain by what route she was infected.

141. Tt is possible that Mrs. Parker became infected by the airborne route.
The most probable route was through the duct in the outer animal pox room to
the “telephone room” immediately above, as this was the shortest in distance
and time. The distance through the duct (Duct C) of the animal pox room from
the “telephone room™ was about 8 feet. Mrs. Parker made almost exclusive use
of the “telephone room™ and during the relevant period she was using the
telephone there several times a day every day. When seated at the telephone
she would have been close to the ill-fitting inspection panel of the duct.

142, Tests also showed that tracers liberated outside the safety cabinet in
the smallpox room also reached the main corridor outside the pox virus lab-
oratory suite and if Mrs. Parker visited the enquiry office or the darkroom at
the end of this corridor, and we believe she may have done, she might have
inhaled smallpox virus while there. This is a less likely route and furthermore
this corridor was also used by many other persons, some of them unvaccinated.

143. We cannot be certain the airborne route was involved. Indeed some
experts who have worked with smallpox virus are of the opinion that normal
working conditions would not be likely to generate sufficient amounts of
airborne virus for infection io occur. However, very large quantities of virns
were being used in this laboratory and the procedures being employed were far
from satisfactory. That airborne spread of smallpox virus from an infected
patient is possible was demonstrated by the outbreak in 1970 of smallpox
among the patients in a hospital in Meschede, West Germany (see paragraph 92).

144, Tt is also possible that Mrs. Parker became infected by direct or indirect
contact transfer. One member of the Microbiology Department who was a
frequent visitor to the outer animal pox room visited Mrs. Parker at least once
during the relevant period, and it is possible that this visitor picked up the virus
on hands or clothes from the outer animal pox room and carried it in this way
to Mrs. Parker.
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PART II
THE LESSONS TO BE LEARNED

CHAPTER 9

ADMINISTRATIVE ARRANGEMENTS FOR THE CONTROL OF WORK
WITH SMALLPOX VIRUS IN LABORATORIES

145, The recent history of the containment of smallpox in laboratories in
the United Kingdom is an unhappy one. In 1973, again in 1978, and possibly
also in 1966, there have been escapes of virus which on two occasions have
resulted in the death of affected individuals.

146. In 1974 the Cox Committee reported on the outbreak of smallpox that
had followed the escape of smalipox virus from a laboratory in the London
School of Hygiene and Tropical Medicine in 1973. The Committee’s recom-
mendations included the setting up of a permanent group of experts who would
designate a list of dangerous pathogens, including smallpox virus, and formulate
a code of practice for working with them. The Committee also recommended a
number of requirements for inclusion in such a code and in addition set out an
Interim Code (see Appendix 13) for laboratory work with smallpox virus. This
interim code was agreed by virologists from a number of establishments, includ-
ing Birmingham University. Copies of the Code were sent to Directors of
Departments of Microbiology in Universities, Teaching Hospitals and Research
Laboratories by the Chief Medical Officer (DHSS) on 8th June 1973. It should
be noted that this Interim Code included the recommendation that regular
vaceination and re-vaccination should be offered to members of Departments
working in the same building in which a smallpox laboratory is situated. This
was an important recommendation which, although implemented by the
Birmingham Medical School in 1973, was not vigorously pursued.

147. Following the recommendations of the Cox Report, a Working Party
was set up in November 1973 under Sir George Godber’s chairmanship to report
on the measures to be taken to ensure better laboratory safety in relation to the
handling of dangerous pathogenic organisms. The Working Party covered a
range of pathogens, against many of which vaccination was not possible and
as a result more emphasis was placed on the requirements for containment.

148. In 1973 there was no recognised list of organisms that should formally
be regarded as dangerous, and no complete list of laboratories holding or
working with such organisms. The Working Party accordingly set out by means
of a questionnaire to seek this information. They identified over seventy
organisms that they thought should be handled with special precautions, and
for good reason. Of these, they called thirty-nine Category A Pathogens because
they were so dangerous as to present great risks to the health either of laboratory
workers or of the human or animal communities such that material containing
live organisms should not be accepted knowingly or held at all in this country
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without authorisation. Five of these Category A Pathogens—herpes B virus of
monkeys, Lassa fever virus, Marburg virus, rabies virus and smallpox virus,
presented hazards primarily or significantly to the human community. The
remainder presented hazards only to animals. The Working Party found that
one hundred and fifteen of the establishments that answered their questionnaire
held Category A Pathogens, and that ninteen held smallpox virus.

149. At the time of the survey, responsibility for safety in handling human
Category A Pathogens rested entirely with establishments where pathogens
were handled. The Working Party were aware that while in many places
this responsibility had been taken seriously, and codes of practice drawn
up and appropriate safeguards adopted, in some cases this had not happened.
The agriculture departments had exercised rather more direct control over
animal pathogens by a mixture of statutory power and voluntary controls but
a number of important gaps still existed.

150. The Working Party therefore recommended* for Category A Pathogens
that “a system of control for work with pathogens in this category should be
set up as soon as possible. Such a system of control could only be voluntary in
the first instance and in due course it would need to be reinforced by appropriate
statutory powers. It involved the establishment of a confidential system whereby
any laboratory holding or handling (or intending to hold or handle) pathogenic
micro-organisms included in Category A would apply to the appropriate
Department. The Department would then seek the advice of a Dangerous
Pathogens Advisory Group on the desirability of that laboratory’s continuing
with or undertaking the work proposed and on the conditions under which the
work should be done. The Dangerous Pathogens Advisory Group would be a
small independent body of experts consisting of individuals whose experience
would command the confidence of those working in laboratories™. The Working
Party also formulated a comprehensive Code of Practice for use by laboratories
working with Category A pathogens (see Appendix 15) by which DPAG could
exercise its system of control,

151. Following the recommendations of the Godber Working Party the
Dangerous Pathogens Advisory Group was constituted, and held its first
meeting on 14th November 1975. Its terms of reference were:

“To advise on the suitability of particular laboratories to work on the
specified pathogenic organisms of the most dangerous kind indicating
precautions they should observe, and on the advisability of particular work
projects with such organisms in relation to hazards presented; and to advise
generally, as appropriate, on questions of prevention of infection resulting
from laboratory work with dangerous pathogens and on classification of
pathogens according to the dangers they present.”

152. The group consisted of 18 members at whose meetings there were
observers from the Health and Safety Executive, Ministry of Agriculture,
Fisheries and Food, the Scoitish Home and Health Department, the Welsh
Office, the Northern Ireland Office and the Department of Health and Social
Security.

*Cmnd 6054, May 1975.
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153. At the same time WHO was engaged in an active programme for
eradicating smallpox throughout the world and was recommending a reduction
in the number of laboratories heolding smallpox virus. In August 1977 they
published a Workshop Report on Safety Measures in Laboratories Retaining
Variola Virus which contained recommended safety procedures relating to the
physical construction and administration of these laboratories. The Birmingham
smallpox laboratory did not fully meet the conditions and was inspected by
WHO in May 1978.

154. It is a matter of great public concern that the escape of virus in 1978
from the Birmingham laboratory should have occurred despite the expert advice
on the control of laboratory safety that had been given since 1973 following the
outbreak of smallpox originating from a laboratory in the London School of
Hygiene and Tropical Medicine. The Cox Committee in 1973 made recommenda-
tions designed to prevent a recurrence of that incident, in 1974 the Godber
Working Party made further recommendations on laboratory safety. In 1974
the Health and Safety at Work Act had imposed statutory obligations with
regard to safety that would have applied to Birmingham University and to its
employees, in 1976 the smallpox laboratory was inspected for DPAG and on its
recommendation approved for smallpox work by DHSS, in 1977 WHO had
produced its own recommendations on safety in laboratories holding variola
viras and in May 1978 they had carried out an inspection of the smallpox
laboratory. We therefore examined the circumstances in which the bodies most
directly concerned, DPAG, WHO and Birmingham University, had failed to
ensure that work with smallpox virus in the Birmingham laboratory was carried
out in conditions of complete safety.
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CHAPTER 10

DPAG’s DECISION TO RECOMMEND THE APPROVAL OF THE
BIRMINGHAM LABORATORY

155. One of the first tasks of DPAG when it was formed in November 1975
was fo begin the inspection of laboratories notified to the Godber Working
Party as holding Category A pathogens. It also began the formulation of the
requirements and code of practice for laboratories holding Category A patho-
gens, basing its work on the recommendations of the Cox Committee and God-
ber Working Party. The Code of Practice was produced in October 1976.

156. The Birmingham smallpox laboratory was inspected on 4th February
1976. The inspection report (see Appendix 18) showed that the laboratory was
carrying out research work to extend the basis of identification of unknown
viruses related to smallpox, to compare smallpox viruses with animal pox
isolated in Africa and to undertake research on whitepox and other viruses of
the pox family. The laboratory also functioned as the Regional Smallpox
Laboratory and examined twelve to thirty specimens a year from suspected
smallpox patients. The facilities of the laboratory and the safety practices said
to be in use were based on the recommendations of the Interim Code of Practice
of the Cox Committee, with the exception of recommending smallpox vaccina-
tion of all those in the building where the laboratory was situated. However, it
fell short of the full proposals of the Godber Working Party, particularly in
the absence of an air-lock, shower, changing facilities and double-ended auto-
clave for sterilization of material from the smallpox room. The inspector
reported that the safety precautions appeared to be very thorough and that
there was a comprehensive programme of vaccination within the Department
of Medical Microbiology which was said to be carried out conscientiously.

157. The inspector recommended that approval be given to the laboratory
for continued work with smallpox virus for the following reasons, despite its
being unable to comply in full with the requirements of the Godber safety code.
First, Professor Bedson was a very reputable, experienced and safety-conscious
virologist. Second, all smallpox work was restricted to a few named members of
staff working under Professor Bedson’s personal supervision. Third, a highly
efficient vaccination programme was in force in the Department. Fourth, the
safety procedures in use were very thorough. Finally, the laboratory served in
its diagnostic capacity a large and important area in the Midlands with a con-
stant flow of people to and from tropical and sub-tropical parts of the world
where smallpox was not yet fully under control.

158. After discussion, DPAG decided that in view of the recommendations
of its inspector and of the experts’ view of the long history in this country and
elsewhere of safe work with smallpox virus under conditions frequently less
adequate than those in Birmingham, it would be safe for work with smallpox
virus to continue in Birmingham despite the laboratory’s inability to comply
fully with the requirements of the Godber Safety Code. DPAG felt justified in
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taking such a view since it involved the excerise of its discretionary power with
regard to the conditions of the safety code along the lines recommended in the
Godber Report.

159. The safety code was not intended according to the Godber Working
Party to be implemented fully and absolutely in every case. An element of
discretion was allowed in deciding whether selective application of the code
would be more appropriate in relation to certain laboratories. The Godber
Report stated that:

“The code we have drawn up is intended as appropriate to work on very
dangerous pathogens presenting a hazard to humans, for example as Lassa
fever or Marburg viruses. It is intended that it should be suitably amended
to take account of the different properties of other Category A pathogens.
The Dangerous Pathogens Advisory Group should have the unguestioned
authority to advise the reinforcement or relaxation of the code as appro-
priate to the pathogens held and to the work proposed in any individual
laboratory.™

and

“As Category A pathogens are not a homogenous group but display
widely differing properties, it is not expected that the whole code would be
applied in all circumstances.”

and

“The Dangerous Pathogens Advisory Group would be able to exercise
discretion in advising Departments either if it were satisfied that the ends
which the code sought to achieve were fully met by other means or if it
decided that the hazards presented by a certain type of work on a specific
pathogen in a particular laboratory required either reinforcement or re-
laxation of the barriers laid down in the code.”

160. ITn August 1976, DPAG recommended to the DHSS that work with
smallpox virus should continue in the Birmingham smallpox laboratory. They
added the following rider:

“Fresh clearance should be sought in the event of significant changes in
staff, facilities or work programme.”

161, Professor Bedson was given formal approval by DHSS in September
1976 for his laboratory to continue to work on smallpox virus (see Appendix 18).

162. In October 1976 DPAG published a Handbook on the control of danger-
ous pathogens incorporating 2 Code of Practice which was almost identical to
that of the Godber Working Party. It was distributed to all Iaboratories where
pathogens of any kind were held or handled, including the Birmingham smallpox
laboratory. In this Handbook it was stated that “The Ministers hope that the
heads of all laboratories which as a matter of deliberate policy, hold or handle
or might in future hold or handle Category A pathogens, and anyone else who
may do so, will be able to co-operate in establishing the system of safeguards
now described.” (See Appendix 16).
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163. The 1978 escape of smallpox virus from the Birmingham laboratory
resulting in the infection of someone outside the laboratory was the sort of
event which DPAG was set up to prevent. We looked, therefore, into the cir-
cumstances by which DPAG arrived at the wrong recommendation.

164. The report on which DPAG based its recommendation was the outcome
of a half day visit to the Birmingham laboratory by DPAG’s inspector. During
his visit no work was being done in the smallpox room (although subsequent
examination of the laboratory day book showed that a considerable amount of
work was done that day), and the time was spent inspecting it, and talking to
Professor Bedson about the work in progress. The inspector was vaccinated by
Professor Bedson at the start of the visit. The Inspector did not compare the
facilities and procedures in the laboratory against the detailed list of require-
ments in the safety code contained in the Godber Report.

165, The airflow through the safety cabinet was tested with an anemometer
and found to be satisfactory, but no other physical tests of airflow or apparatus
were done. Attention was not drawn to the inspection panel covering the service
duct in the corner of the smallpox room, and it was not noticed. No mention
was made of the 1966 outbreak of smallpox or the possibility that it might have
originated in the smallpox laboratory. Stress was laid on the fact that work
with smallpox virns was done by four nominated people; Professor Bedson and
his technician Mrs. Durham, with Dr. Skinner and Dr. George in reserve for
diagnostic work. Professor Bedson had the reputation of a meticulous and
careful worker and the inspector accepted his assurances about the safety
precautions in use in the smallpox room; these included the use of the safety
cabinet, the disinfection of the working surfaces in the room with formalin at
the end of a session, the changing of gowns and the washing of hands in the
laboratory sink before leaving the room.

166, In retrospect it is clear that what did not emerge from the interview was
the range and extent of the work being done, In particular the inspector was
not told, nor did he ask, about work with tissue cultures, and he thought, but
again did not enquire, that the methods in use of harvesting smallpox virus did
not require the use of a low speed centrifuge. These points seem to us to be of
considerable importance since one of the unsatisfactory features in the practice
of the laboratory as described to us, was the necessity to pass in and out of the
smallpox room during the course of work with smallpox to place cultures in the
incubators and to use the low speed centrifuge. Assurance should have been
sought from Professor Bedson that it was not necessary to leave the smallpox
room regularly during the course of work.

167, It will be clear from the earlier part of our Report that since the in-
spection in February 1976 changes in the practice of the laboratory had taken
place that had not been notified to the Department of Health and Social Security
or DPAG, despite the requirement that fresh clearance should be obtained in
the event of significant changes in staff, facilities or work programme. In
August 1976 Professor Bedson was appointed to the Chair of Medical Micro-
biology and from then on was heavily engaged in teaching and the administra-
tion of his department. Although directing the work on smallpox, Professor
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Bedson delegated the actual experimentation to a PhD student who was not one
of the four people he had originally specified should work on smallpox and
who told us that since she had begun her work with smallpox viruses in the
smallpox room she was on no occasion supervised at her work with live smallpox
viruses by Professor Bedson. The development of unsafe practices, including the
failure to use the safety cabinet for some open work with smallpox virus, and
the handling of equipment outside the smallpox room with unwashed and
undisinfected gloves, coincided with the introduction of new techniques necessi-
tating the preparation of greater quantities of virus, and culminating in the
early summer of 1978 with the examination, under conditions of urgency in
view of the decision to cease smallpox work at the end of the year, of twenty-
two additional strains of Variola major. It was one of these strains that we
believe infected Mrs, Parker. DPAG were not informed of the transfer of these
strains to Birmingham from St Mary’s Hospital Medical School smallpox
laboratory, as required by the Godber Working Party and by DPAG, nor was
the rule observed which required the despatching laboratory to obtain con-
firmation from the receiving laboratory that worked with the particular material.

168. It is now clear that the inspection report on the Birmingham smallpox
laboratory did not provide enough information for DPAG to obtain a complete
picture of the laboratory and not enough questions were asked about the actual
working of the laboratory. As DPAG was set up to implement the safety code
recommendations in the Godber Report it should have insisted on an inspection
report that listed the facilities and procedure in the laboratory against those
contained in the Safety Code*. We feel that it is vital to obtain as much informa-
tion as possible on which to base recommendations. WE RECOMMEND that
DPAG should compile a detailed checklist to be followed by their inspector in
carrying out his inspection of Category A laboratories; and that the inspector
should aiso examine any laboratory records and interview the staff who are to
undertake Category A pathogen work.

169. We endorse the recent decision of DPAG that the inspection of labora-
tories should be carried out in conjunction with the Health and Safety Executive
and, where appropriate, the Ministry of Agriculture, Fisheries and Food who
also inspect Category A laboratories in fulfilment of their statutory duties.
These combined inspections will help to provide DPAG with much more detailed
and diverse information on which to base their recommendations.

170. The DPAG recommendation reflected the firmly held belief of experts
that work with smallpox virus could be carried out safely within the Interim
Code of practice of the Cox Committee, and without all the provisions of the
Godber Working Party, and it was on this basis that DPAG exercised their
discretion. It is our opinion that if the safety recommendations of the Cox Com-
mittee and of the Department of Medical Microbiology itself had been adhered
to, no escape of smallpox virus from the laboratory would have occurred, There
is, however, no substitute for safe methods of working, and this episode has
now emphasised that human skill and behaviour should not be relied on as a
substitute for structural or mechanical barriers to the escape of a dangerous

*A comparison of the specifications of DPAG’s Safety Code with facilities obtaining in the
Birmingham laboratory is given in Appendix 17.
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pathogen. If the Birmingham laboratory had had the facilities on which DPAG
exercised its discretion, primarily the provision of an airlock, a shower, changing
facilities and double-ended autoclave, these facilities would have made con-
siderably more difficult to develop the bad practices that led to the escape of
smallpox virus. WE RECOMMEND that in future, discretion should be
exercised by DPAG only if alternative arrangements are in force in a Category
A laboratory which are able to achieve a degree of safety equivalent to that
sspecified in the Safety Code.

171. It is our opinion that the wrong guidance given by DPAG to the DHSS
stemmed from three sources. The first was the lack of knowledge of the precise
conditions in the Birmingham smallpox laboratory. The second was a failure
to foresee the possible development of unsafe laboratory practices and un-
announced changes of work after the inspection, and the third was the mistaken
use of the Group’s discretionary powers.

172. Inview of the gap that has emerged between the findings of the inspection
report presented to DPAG and the work actually taking place in the Birmingham
smallpox laboratory, we think the public are entitled to be concerned whether
DPAG’s approval of the other laboratories holding Category A pathogens was
based on less than adequate information. (A list of these is given in Appendix 19.)
WE RECOMMEND that DPAG carry out an immediate and comprehensive
inspection and review all of other laboratories holding and handling Category A
pathogens. The Committee has noted the advice published by HSE for all
establishments working with Category A pathogens.

173. At present, the Safety Code is observed by laboratories on a voluntary
basis. It was always the intention of the Godber Working Party that the voluntary
measures controlling laboratories holding dangerous pathogens would eventu-
ally be made compulsory under legislation. They said, “We hope and expect
that improvements will be introduced as a result of close co-operation and
constructive discussion between the laboratories and the Advisory Group.
Nevertheless, we consider that the public has a right to expect powers of enforce-
ment to exist,”” These powers already exist with the Health and Safety Executive
who enforce the requirements of the Health and Safety at Work etc. Act 1974.
The Act imposes duties on those at work to avoid endangering the health and
safety of workpeople and the general public. Under the Act, the HSE Inspec-
torate have extensive powers to enforce these duties as well as any relevant
precautions recommended by such bodies as the DPAG. We feel, however,
that the present system of voluntary registration of laboratories is unsatisfactory.
WE RECOMMEND that regulations be made to require laboratories to notify
their intention to hold or handle Category A pathogens, together with details
of their proposed work and other supporting information, to HSE, DPAG and
the appropriate Health Departments and that reconsideration be given to the
arrangements for approval of laboratories holding or handling Category A
pathogens.

Regional Diagnostic Laboratories

174. DPAG was set up to advise laboratories holding and working with
Category A pathogens. While we are recommending re-inspection and
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arrangements for the compulsory registration of these laboratories, we realise
that there will be some practical problems in relation to Category A pathogens
where diagnostic laboratories are concerned.

175. In the normal course of its clinical work any diagnostic laboratory may
receive a specimen containing a dangerous pathogen from a patient for whom
the clinical diagnosis has not yet been made. For the examination of specimens
from patients suspected of suffering from smallpox or Lassa fever, arrangements
have been made by DHSS for them to be sent to designated laboratories. They
are listed in Appendix 19,

176. Most of the specimens will be from patients with other infections and
in whom the chance of the illness being due to a Category A pathogen is slight.
It may be very necessary to determine the true nature of the patient’s illness
with as little delay as possible. In some forms of malaria there is, for example,
great urgency to establish the diagnosis and to begin treatment if life is to be
saved, and any appreciable delay in the examination of laboratory specimens
would not be acceptable. We believe it will be inevitable that some specimens
will initially have to be examined in certain diagnostic laboratories that lack
full Category A facilities.

The Role of the Department of Health and Social Security (DHSS)

177. DPAG was set up to advise the Department of Health and Social
Security on the suitability of particular laboratories to work with specified
pathogenic organisms.

178. Following consideration of the inspection report on a laboratory, DPAG
makes its recommendations to DHSS. The responsibility for accepting, rejecting
or modifying, and in any event acting on, that advice is the Department’s. It is
clear that DHSS would not, other than in the most exceptional circumstances,
act contrary to the advice given to it by a panel of independent experts set up
for this purpose. The expected course for the DHSS is to accept and act on the
advice given to it by DPAG in every normal case, DPAG’s advice being qualified
by —*“While the DPAG and those who assist in its work act of course to the
best of their ability, responsibility for the precautions taken or omitted in any
laboratory must rest with those concerned in its operation. This report is made
only on the basis that peither the DPAG nor its inspecting officer has any legal
liability for the advice given or the consequences of following it.”

179. DHSS formally wrote to Professor Bedson on 10th September 1976
informing him that they had accepted DPAG's recommendations that his
laboratory was suitable for work with smallpox virus and in addition for the
examination of specimens from possible Lassa fever patients for bacterial and
malarial infection. The letter also instructed Professor Bedson, along the lines
suggested by DPAG, “It is requested fresh clearance should be sought if there
is significant change in staff, facilities or work programme.”

180. Approval for work with Category A pathogens is given at present by
the DHSS, and in the short period that the voluntary system for control of
Dangerous Pathogens had been working no action had been taken in respect of
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monitoring or re-inspection of approved laboratories. Reliance had been placed
on laboratories informing the Department of significant changes in people or
work in the laboratories. Our examination of the Birmingham Jaboratory
showed that in the two years since inspection considerable changes had taken
place in staff, facilities and the work programme. Indeed it would be reasonable
to assume that after a period of two years, changes would have occurred; we
would have been surprised had they not. We therefore feel that frequent and
regular reviews of laboratories should be carried out to ensure that they con-
tinue to operate within the Safety Code. WE RECOMMEND that Category A
laboratories should be subject to annual review and should notify DHSS
immediately of any significant changes in their staff, facilities or work programme.

The Future of Smallpox Work in the UK.

181. Smallpox no longer exists anywhere in the world. Smallpox virus
however is held in a very few laboratories; the only one in this country is
St. Mary’s Hospital Medical School, London. This laboratory was re-inspected
by WHO and DHSS soon after the events in Birmingham and was found to be
satisfactory. However, it seems to us that no matter how good the measures of
containment may be in laboratories, it is impossible by these means alone to
guarantee safety.

182, A choice must therefore be made—whether work with smallpox virus is
to continue in this country or not. With the eradication from the world of human
smallpox there is still concern that unknown animal reservoirs of smallpox may
exist and that pox viruses as yet confined to animals may begin to infect humans.
The recent discovery of variola-like viruses has emphasised the need to identify
and differentiate them from other pox viruses and this has stimulated a great
deal of research. This work is currently being done at St. Mary’s Medical School
and is important to the WHO smallpox eradication campaign.

183. If it is decided that work with smallpox virus must continue so as to
monitor the occurrence of pox viruses following the apparent eradication of
smallpox, we think it no longer makes sense to have the country’s remaining
smallpox laboratory in a densely populated part of London. Vaccination
against smallpox is not without risk to those vaccinated, and for this reason too
we believe that the laboratory should be moved to an isolated position where
fewer people will require vaccination and where the control of visitors will be
more practicable.* WE RECOMMEND that urgent consideration be given to
re-siting this laboratory in a place where facilities for containment are stringent
and which is situated where the number of staff who have to be regarded as
potential contacts is smaller than in a Medical School.

*Examples of the complications that could arise as a result of vaccination against smallpox
are recorded in the report on the 1966 outbreaks of smallpox by the Chief Medical Officer of
the Ministry of Health—See Appendix 10.
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CHAPTER 11
THE WORLD HEALTH ORGANISATION

184, With the eradication from the world of human smallpox, there is concern
over the possibility that there may exist unknown animal reservoirs of smallpox
and that viroses as yet confined to animals may begin to infect humans. Professor
Bedson’s laboratory was engaged in attempting to improve methods of dif-
ferentiation and identification of recently discovered variola-like viruses of
animal origin. His work was important to the World Health Organisation’s
smallpox eradication campaign and was supported by them through the
provision of annual research grants.

185. In March 1977, Professor Bedson asked WHO to designate his laboratory
as a Collaborating Centre. This followed a policy decision by WHO that
variola virus should only be retained by designated WHQ Collaborating Centres
in order to minimise the danger of laboratory accidents by decreasing the
number of laboratories holding the virus.

186. In August 1977, WHO produced a list of recommendations on safety
measures to be taken by laboratories holding variola virus (sece Appendix 20). The
recommendations covered safety procedures, physical construction and the
administration of these laboratories. We would suggest that DPAG consider
these recommendations against those contained in their own Safety Code
handbook.

187. In September 1977, WHO informed Professor Bedson that his laboratory
was not to be made a Collaborating Centre. The inference from this would be
that his work with smallpox virus would soon have to end. However, WHO
emphasised that the laboratory’s rescarch work was important and ought to be
supported and indicated that they were satisfied that the laboratory was
suitably equipped for variola virus work. They offered Professor Bedson a
research grant of $7,500 for 1977.

188. The decision that the Birmingham laboratory should not become a
Collaborating Centre came as a blow to Professor Bedson. In October 1977 he
wrote to WHO saying that he had assumed that the work in his laboratory
would end in 2 or 3 years and that then the laboratory at St. Mary’s Hospital
Medical School, London, would become the sole U.K. smallpox laboratory.
He suggested that he should continue his smallpox work till the end of 1978.
WHO, after consulting with their “International Commission for the Certifica-
tion of Global Smallpox Eradication™, confirmed that they were satisfied with
this timetable and indicated that they had made it known to the U.K. Depart-
ment of Health and Social Security.

189. Following a decision by WHO to inspect the smallpox laboratory in
May 1978, Professor Bedson wrote to them on 31st March 1978 saying, “T hope
that it is clearly understood that, while we are satisfied that what we are doing
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is sensible and secure and has been approved by our National Bodies, our
facilities in no way match those set out for the definitive smalipox labs in your
workshop report SME 77/2. (See Appendix 20). It would be expensive and
very costly in time if we were to try to establish such a laboratory and quite
unjustified in view of our projected halt to the smallpox/whitepox work at the
end of the year.”

190. WHO replied to this letter on 14th April 1978, stating, “With regard to
your laboratory safety, simply the expected benefit of your work far exceeds
the minimal risk which is currently present in your laboratory and I believe your
rationales will be well understood by the visiting team.” They wrote again on
27th April saying that the inspection team had been fully briefed on “the
circumstances concerning your situation.” Professor Bedson was also asked
whether he required WHO funding for 1978.

191. On 4th May 1978 WHO inspectors visited the Birmingham smalipox
laboratory. Cn 15th May WHO wrote to Professor Bedson reporting the results.
The inspection team had said, “Dr. Netter, Dr. Wahba and I (Dr. Richardson)
have considerable reservations about Dr. Bedson’s facility. While surveillance
and immunisation practices are very good, the physical facilities clearly do not
meet the WHO recommendations. Laboratory facility and practices do not
meet with recommendations. Recommendations were made: Prohibiting all
(WHO’s underlining) mouth pipetting in lab; using back fastening gowns which
will remain in laboratory; the use of chemical (hypochlorite solution) as
permanent barrier in sinks, and gloves to be worn for all activities in BSC
(biological safety cabinet) involving infectious materials. The use of tabletop
hot water sterilisers was questioned.” WHO went on to say in the letter that for
the time being some of the safety measures could be applied and improved upon.
They added, “Whilst your study is important, I would like to receive your
assessment of the risks involved.” Professor Bedson was advised by WHO that
it would be difficult to invest additional funds to remodel his laboratory but
WHO felt that “further modification in technical procedures and management
in the laboratory will certainly lead to strengthening of the safety measures.”
The WHO inspectors did not comment on those aspects of technique which we
have criticised in this report nor on the potentially hazardous service ducts.

192. Professor Bedson’s reply dated 2nd June about the inspection team’s
comments said, “Their reservations about our physical facilities were of course
expected. I have already told you of the respects in which they do not match the
recommendations of WHOQO.” He felt that the WHO criticisms were unfair and
pointed out that they had not distinguished between practices affecting work on
smallpox viruses and those affecting work with “ordinary” pox viruses. He pointed
out that mouth-pipetting had not been used with smallpox for about 10 years. That
observed by WHO was “in connection with an “‘ordinary” pox virus and was a
temporary aberration which we will ensure does not recur.” With regard to
back fastening gowns, these were worn in the smallpox room but front fastening
gowns were worn in the outer laboratory when dealing with ordinary pox
viruses and elsewhere in the building, and the local Safety Committee had
thought the distinction an important safety factor. About the use of hypo-
chlorite solution and the wearing of gloves, he said that he was happy to adopt
them “even though one could argue about the extent to which they affect the
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safety of the work.” He defended the use of hot water tabletop sterilisers saying
that there had been nec evidence of cross contamination from them and that
data showed that pox viruses were killed at temperatures lower than boiling.

193. Continuing his reply, Professor Bedson answered WHO’s request about
his assessment of the risks involved in his laboratory saying, “‘the risks must be
minimal. In support of this, I would cite 1) the long history of laboratory work
with smallpox viruses, 2) the progressive decline in the scale and diversity of our
operations, particularly since 1973, 3) the marked increase in the level of physical
containment which has been introduced, again in the period since 1973 and 4)
the maintained high level of our surveillance and immunisation practices.”

194. WHO replied to Professor Bedson’s letter on 1st August. However, he
did not receive this letter until 24th August, when he returned from holiday, and
by which time Mrs. Parker had been taken ill. WHO indicated that Professor
Bedson’s comments had been passed to Dr. Richardson of their inspection team
who had said: “T agree with Dr. Bedson’s assessment that the risks are probably
minimal and feel that there is a reasonably effective surveillance system in
effect. It is also apparent that actions to upgrade the containment capability of
his laboratory have been minimal. I am still concerned over the following:

1. Absence of a shower for routine or emergency use.

2. The lack of secondary containment in the outer laboratory where the
smallpox stock viruses are stored.

3. The performance capability and certification and maintenance of the
biological safety cabinet in the isolation cubicle.

The laboratory falls short of the WHO Standard and should be upgraded to
meet the Standard or should discontinue work with variola at the earliest
possible date.” WHO added, “1 believe you are making every cffort to modify
the safety procedures wherever possible.”

195. Professor Bedson replied on August 24th. (Mrs. Parker’s illness had not
yet been identified as smallpox). He said that there was no question of his being
able to upgrade his laboratory to meet WHO standards and he was therefore
proceeding with his plan to complete his studies with variola/whitepox viruses
by the end of the year. Should comparisons with smallpox/whitepox viruses be
required after that, he was hoping to arrange to use the smallpox laboratory at
St. Mary’s Hospital Medical School, Paddington. (That night, Professor
Bedson examined specimens of vesicle fluid taken from Mrs. Parker and her
illness was diagnosed as smallpox).

196. What is evident from this exchange of letters, covering the period March
1977 to August 1978 (reproduced in full in Appendix 21) is that the Birmingham
laboratory did not comply with the safety standard laid down by WHO and
had no plans to do so. Operating under such vulnerable conditions, we would
have expected the staff in the laboratory to take especial care to observe the
existing safety precautions, but, as the WHO inspection report discloses,
unsatisfactory laboratory procedures were taking place. We are surprised at
the statement made by Professor Bedson in his letter of 2nd June 1978 that
there was a “‘progressive decline in the scale and diversity of our operations,

51



particularly since 1973.” Our findings do not support this. We also found that
after this letter was written the pace of work increased still further because of
work done on the 22 variola strains received from Professor Dumbell on
26th May 1978.

197. WHO should have advised DHSS after the visit in May 1978 that the
laboratory did not come up to WHO standards and that they would not be
prepared to support it as a collaborating laboratory. The decision not to request
immediate cessation of smallpox work appears to have been influenced by the
importance of the laboratory’s work for their smallpox eradication campaign
and the fact that the laboratory was to cease work with smallpox virus at the
end of 1978. This decision is all the more surprising because WHO were engaged
in a policy of reducing the number of smailpox laboratories since the success of
the smallpox eradication campaign meant that these laboratories were the only
remaining sources for smalipox infection. Further the 1977 WHO recom-
mendations provided that governments anthorising smallpox work should
assure WHO that safety standards were met, yet WHO accepted the Birmingham
situation which did not meet their own standards.

198. It is anomalous that though WHO had decided the work could not be
supported after the end of 1978 this was not communicated to DHSS or the
University. Professor Bedson did not bring WHO’s findings to the notice of
DPAG or DHSS, and he did not bring them to the attention of the Birmingham
University until after Mrs. Parker had been diagnosed as having smallpox.

199. DHSS has a formal relationship with WHO and we feel that they ought
to have had some way of finding out about WHO’s visit to inspect the
Birmingham smallpox laboratory. They told us, ‘It is normal practice for the
World Health Organisation to be in direct contact with many of the collaborating
units and other establishments which it supports financially or otherwise in
Member countries; there are in fact over 50 such establishments in this country.
That is what happened in this case, and the Investigation should be aware that
no copies of the World Health Organisation/Professor Bedson correspondence
were sent to the Department at that time. When the Department became aware
of their existence following receipt of the report of the local Source of Infection
Committee which Dr. Nicol had set up under his auspices early on, the Depart-
ment requested and obtained copies of the relevant documents from the World
Health Organisation. The Department realises that there is here a source of
weakness in our relationships with the World Health Organisation, and will
take steps to remedy this.” WE RECOMMEND that in future WHO should
maintain a closer liason with the responsible government authority regarding
its dealings with Category A pathogen laboratories and in particular with regard
to the safety of those laboratories.
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CHAPTER 12
SAFETY IN BIRMINGHAM UNIVERSITY

200. The responsibility for the operation, maintenance and safety of the
smallpox laboratory in the Medical School rested ultimately with the University
of Birmingham. The University had established a structure of safety committees
to monitor, advise and act on all aspects of safety within the University in
order to ensure that high standards were achieved and maintained. In the course
of our investigation we examined the workings of the safety structure, both in
general and with particular reference to the Department of Medical Micro-
biology and the pox virus laboratory.

201. In April 1975, in fulfilment of its requirements under the Health and
Safety at Work Act 1974, the University issued a document ““Safety” setting out
its safety policy and arrangements (see Appendix 22). The policy laid down
in that document was still in operation in the University during the period of
our enquiry. The document gave detailed guidance on the safety responsibilities
of individuals, supervisors, Heads of Departments and also the various Safety
Committees. In our examination of the University’s safety structure we not
only referred to the “Safety” document but were also given free access to the
minutes of the various safety committees, going back over a period of some
years, and received evidence from the University’s administration and also
from representatives of the staff.

202. Safety within the University rests with the University Safety and
Environmental Health Committee (USEHC) which is a joint committee of the
Finance and General Purposes Committee and the Senate. This Committee
advises both the Finance and General Purposes Committee and the Senate on
safety policy and is also responsible for ensuring that University safety policy is
properly implemented. It must also ensure that an adequate safety structure
is established, that safety information is circulated, and that advice on safety
matters is available. More detailed consideration of specific safety problems is
given by a number of other committees and sub-committees:

a. Committee for the Control of Pathogenic Organisms and Infectious
Materials—this is a sub-committee of USEHC.

b. Committee for the Control of Radiation Exposure—this is also a
sub-commitiee of USEHC.

¢. Faculty of Medicine and Dentistry Joint Services Board Safety
Sub-Committee.

d. Faculty of Science and Engineering Safety Commitiee.

e. Works and Maintenance Committee—responsible for fire precautions,
emergency lighting, safety of maintenance and grounds personnel, etc.
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203. The Committee particularly relevant to our enquiry was the Committee
for the Control of Pathogenic Organisms and Infectious Materials. The
Committee was set up in 1966, and its terms of reference are:—

a. Control of species of micro-organisms which might be studied in the
University together with precautions needed for particular species.

b. Safety measures in animal houses as well as laboratories.
¢.  Prophylactic measures.

d. Contact with general practitioners.

e. Legal aspects.

The Committee is composed of members of the Academic staff and there are no
representatives of other University staff. The University Safety Oflicer also
attends its meetings.

204. The Committee required all departments to provide it with a list of the
organisms they were working with and a register was compiled. In October 1974,
Professor Bedson became a member of the Committee. In 1975 the Committee
visited all the departments with micro-organisms on register so that their
arrangements could be examined and appropriate recommendations made.
Follow-up action was taken where necessary. In 1976 the Committee began
preparing a document listing immunization requirements in the University
although in the case of smallpox, immunization requirements had been
recommended in 1973. The document was approved in 1977. Professor H. Smith
was the first Chairman of the Committee in 1966 and remained Chairman until
1977 when Professor Bedson succeeded him. The Committee last met on
22nd February 1977, and before that on 20th October 1976.

205. We were told by the University that in their view safety in microbiological
laboratories depended on:—

i. Provision of proper facilities.
ii. The design of safety codes of practice for particular micro-organisms.
iii. Operating the codes efficiently.
The USEHC, or its approptiate sub-committee, was responsible for monitoring
(i) and (ii), but Heads of Departments were responsible for (iii).

Safety in the Medical Micrebiology Department

206. The University’s document, “Safety”, sets out the responsibilities of
Heads of Departments:—

“The Head of Department has the duty to ensure that proper safety
arrangements are made in conformity with University policy. This should
not be taken to imply that the Head of Department is personally responsible
for each and every detailed aspect of safety. However, included, for example,
among his duties should be to ensure:—

a. that a safety conscious attitude is encouraged, particularly with regard
to technical operations;
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b. that safety information and instructions are adequately disseminated
in his Department;

c. that a proper mechanism exists within the Department for raising
safety matters and that this is well publicised;

d. that proper arrangements are made for the disposal of hazardous
wastes.”

207. Professor Bedson became acting head of the Department of Medical
Microbiclogy in October 1975, After his appointment, he continued to retain
charge of the smallpox laboratory and remained responsible for the safety in it.
We were told that there were two Departmental Safety Officers, Dr. G. R. B.
Skinner, a senior lecturer, and Mr. G. J. Barson, Senjor Chief Technician and
Laboratory Superintendent, but their duties did not extend to the smallpox
laboratory whose safety was under the personal supervision of Professor Bedson.
We were told of an incident which we felt illustrates this division; in 1977 one of
the smallpox laboratory staff dropped a tray containing dishes of vaccinia
virus on the laboratory floor. The incident was reported to Professor Bedson
but the Departmental Safety Officers had no knowledge of it and indeed we were
unable to trace any record of the incident in the Department’s accident records.

208. The Department also had a Staff Committee composed of representatives
of academic, technical, clerical staff and students. The Committee was formally
set up in 1974, but a Staff Committee had been meeting occasionally since at
least 1972, In 1978, the Committee met on 2Ist June and before that on
25th April. At neither meeting was there any mention of WHO’s inspection of
the smallpox laboratory. Prior to the April 1978 meeting, the Committee had
met in March 1977 and before that in October 1975.

209. A Departmental Information Book which contained details of safety
procedures was distributed among staff. A separate set of safety instructions
was distributed to staff working in the pox virus laboratory. The pox virus
laboratory safety instructions (already discussed in Chapter 3) stated that
safety depended upon:—

i. Vaccination and regular re-vaccination of all concerned.
ii. Restrictions of access to protected individuals.
iii. A check on illness occurring in departmental staff.

tv. Containment of the virus while it is being handled.

210. Vaccination: Staff working in the pox laboratory were vaccinated every
year and all others in the Department, including stafl in other Departments
who had contact with the pox virus laboratory or who worked on the same floor
within that wing, were vaccinated every two years. We are satisfied that this
policy was meticulously maintained by Professor Bedson. Vaccination was not,
however, extended to staff working in other Departments elsewhere in the
building although a decision was taken to do so in 1973. This is discussed in
detail Jater in this Chapter,
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211. Restriction of access: We were told that both keys to the pox virus
laboratory were available only to the staff working in the laboratory, the
cleaners, and a lecturer in the Department. However, on one occasion the
laboratory had been found unlocked, and empty. We also found that the cleaners
were allowed to work unsupervised in the laboratory. They were responsible
workers but we doubt if it was right that one of the keys they held was for the
smallpox room.

212. We were told that despite swing barriers and warning notices restricting
access to the Medical Microbiology Department corridor, there was an inter-
mittent flow of people passing through. There was no procedure for stopping
this unauthorised use, except dependence on the chance sighting of the visitor
by a senior member of the departmental staff. Some visitors from inside and
outside the University, on finding nobody on duty in the enquiry office at the
head of the corridor, went through the swing barriers in search of the person
they wished to see. Qur tests showed that it was possible for this corridor to
have been contaminated with smalipox virus and therefore these people, if
unvaccinated, could have been at risk. Unauthorised persons who entered the
animal pox laboratory were warned off by being shouted at by the laboratory
staff.

213. A check on illness occurring in departmental staff: All staff working
on the Medical Microbiology floor received a card for their general practitioner
to be filed with their NHS records. In addition they carried a card to be shown
to their doctor in case of illness; it notified him that they worked in close
proximity to a laboratory handling dangerous organisms. Staff were also
required to notify their Department immediately of any absence through
illness. This was meticulously followed. This system, however, did not apply
to others working in the East Wing of the building and thus Mrs. Parker’s
general practitioner had no way of knowing whether she worked close to a
smallpox laboratory. We also examined the accident records of the department;
these were properly and satisfactorily maintained only when they related to
injuries to staff. There were no records of virus spillages and, as indicated
earlier in this Chapter, there was no record of the major vaccinia spillage
that took place. We considered that all laboratory accidents and not only
those relating to staff injuries should be recorded because their effects may
only become apparent after a period of time and because a regular examination
of such records provides useful information on the efficiency of safety procedures
and of the staff themselves.

214. Containment: According to the written instructions, containment
depended on “careful forethought and planning in experimental work, the
highest standards of technique, and strict attention to detail, particularly in
the matter of disposal of infected items.”” This applied to all staff working in
the pox virus laboratory, whether they were engaged on smallpox work or not.
In our view, containment would also rely on the proper functioning of equip-
ment and therefore requires regular checks on equipment. Containment also
relies on good laboratory procedures, having well-trained staff and arranging
proper supervision of those staff.
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215. Our own check on the equipment revealed a safety cabinet in the outer
pox laboratory that did not function efficiently. The filters in this cabinet had
not been tested since it was purchased in 1966, nor was there a scheme of
maintenance for it. We were told by the staffl that they regularly checked the
airflow through the safety cabinet in the smallpox room and we found it to be
satisfactory, We also found that the laboratory made regular use of a type of
low-speed centrifuge that was prone to structural failure of its casing. The
DHSS had issued a circular in December 1975 warning laboratories of this
fault and advising them to discontinue using this type of machine, This centrifuge
was regularly used for smallpox work and was used outside the smallpox room
in the main animal pox room. We found that the ultra-centrifuge, situated in the
smallpox room, was regularly serviced and maintained.

216. It is a statutory responsibility of the University to ensure the proper
training of its staff and we therefore enquired into the training and experience
of the staff who undertook smallpox work. In our view it was inadequate, The
most experienced member of staff was a technician who had been employed in
the pox virus laboratory for about eleven years. She had been instructed in
smallpox work by Professor Bedson. The next most experienced was a former
PhD student who had joined the laboratory in 1974 and, as far as we know,
although she started her work on animal pox viruses, she was never formally
trained in the special precautions required for work with smallpox viruses. The
third member of staff, a trainee technician, had joined the laboratory immedi-
ately after leaving school and had been working there for about a year. She was
being trained by the other technician. We learned that only nine months after
she had joined the laboratory she was aliowed to work with smallpox virus and
had access to the smallpox room.

217. We were told that since he became acting head of the Department at
the end of 1975, Professor Bedson spent very little time in the pox virus lab-
oratory because he was preoccupied with administration and teaching. The PhD
student told us that from the time she began smailpox work in 1975 she was on
no occasion supervised at work with live viruses by Professor Bedson, Thus
it appeared that work in the smallpox laboratory had been inadequately super-
vised since 1975. Professor Bedson was responsible for the safety in the smallpox
laboratory both as Head of Department and as the safety oflicer for that
laboratory; the fact that he was not supervising the laboratory throughout this
period is not recorded in any of the Committee minutes we have studied.
Neither was this fact brought to the attenfion of DPAG and WHO yet both
these bodies had been heavily influenced in their decisions concerning the
safety of the laboratory by the assurance that all smallpox virus work would be
conducted under Professor Bedson’s personal supervision.

218. We examined the financial records relating to the pox virus laboratory,
and also the minutes of the appropriate University Committees to see if adequate
funds were made available for safety equipment or for maintenance of the pox
laboratory or whether there had been any delays in either because of financial
constraints. There was no evidence that applications for funding beyond the
departmental budget were made or refused or that there had been delays in
providing funds.
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Vaccination Policy in the Medical School

219. We know that staff in the Department of Medical Microbiology and
any staff having regular contact with that Department were regularly vaccinated
against smallpox. However, from our interviews with staff in the Anatomy
Department we found that they were not offered vaccination. The Minutes of
the meeting of 16th July 1973 of the University Committee for the Control of
Pathogenic Organisms and Hazardous Biological Substances show that following
the smallpox outbreak at the London School of Hygiene and Tropical Medicine,
the Committee considered a policy for smallpox vaccination. Vaccination was
to be offered to staff in “‘all departments of the Medical School” and to their
families. A circular was issued in the Medical School drawing attention to this.
The Pathogenic Organisms Committee reported on its action to the USEHC
on 5th November 1973. It appeared therefore that in 1973 it was decided to
offer smallpox vaccination to all the Departments in the Medical School. This
decision does not appear to have been vigorously pursued at the time. In June
1974 the Cox Report recommended in the Interim Code of Practice that
vaccination should be offered to all members of departments in the same
building in which the smallpox laboratory was situated. This recommendation
was agreed to by Birmingham but does not appear o have been implemented
fully. Evidence that the policy had lapsed was given by members of the staff of
the Anatomy Department who could not recall being offered vaccination. In
September 1977 the USEHC presented a new set of immunization requirements
for the University and these do not contain any requirements for smallpox
vaccination to be offered to staff in other departments in the Medical School.

Conclusions

220. In our examination of the University of Birmingham’s safety policy, we
have concentrated on its operation with regard to the Medical Microbiology
Department and its smallpox laboratory. The University had received re-
assurance from the DHSS, on the advice of DPAG, about continuation of work
with smallpox, but our enquiries have shown that there was no effective system
of determining whether both the University’s and the Department of Medical
Microbiology’s own safety policies were being regularly implemented.

221. We appreciate the difficulty facing a university or similar institution in
monitoring from a central committee the activities of a specialised department
accustomed to act as an independent unit. But the safety of those working in
such a department and those outside is too important to allow the central
committee to obtain its information on a voluntary basis from individual
departments.

222. The University told us that they considered that safety in microbio-
logical laboratories depended on the USEHC or its appropriate sub-committee
providing the proper facilities to carry out such work and devising a suitable
safety code. The responsibility for operating the safety code efficiently lay with
the Head of Department. Nowhere in this structure is there mention of the need
for the Committee to make regular inspections to determine whether the
facilities it had provided were adequate and the safety code was being correctly
implemented. We were told that in 1975 the University Committee for the
Control of Pathogenic Organisms and Infectious Matetrials arranged inspections
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of all Departments working with micro-organisms to examine their arrange-
ments. The inspections were carried out by Professor Bedson, Mr. Bush the
University Safety Officer, and Dr. P. Brown. The Department of Virology (now
Medical Microbiology) was also inspected and, with regard to the pox virus
laboratory, they recommended that the arrangements whereby undisinfected
materials such as smallpox-infected egg membranes were being removed to the
basement for autoclaving should be discontinued. Since 1975 no further inspec-
tions of these Departments have been carried out by the University’s Safety
Committees. The inspections in 1975 did make a valuable contribution to safety
in the Departments visited and we feel that they should have been continued on
a regular basis. WE RECOMMEND that the University carry out regular
expert safety inspections of facilities and working methods of Departments
handling micro-organisms.

223. We also feel that the independent nature of the inspections is an im-
portant feature, and the University should ensure that the Head of Department
should not be a member of the team that inspects his own Department. We
appreciate that Professor Bedson was included in the 1975 inspection team
because of his particular expertise in microbiology, but it should not be
difficult, given the expertise available in the University of Birmingham, to find
others capable of undertaking the task.

224. At present the University Committee for the Control of Pathogenic
Organisms and Infectious Materials is composed solely of the Academic staff
but it ought to have representatives of the other University staff to give it the
widest possible perspective on safety. This Committee is a sub-Committee of
the USEHC, which is composed of representatives of both Academic and other
University staff,and it should reflect this basic composition. WE RECOMMEND
that the University reconstitute the composition of their Committee for the
Control of Pathogenic Organisms and Infectious Materials to include rep-
resentatives of other University staff.

225, We were disturbed to learn that the University did not appear to have
been told about, or to have known of, the WHO inspection in May 1978, or
the arrival in the smallpox laboratory of the twenty-two strains of Variola
major at the end of the same month. We learned that the details of WHO’s
inspection were only made known to the University after Mrs. Parker had been
diagnosed as having smallpox. The responsible Safety Committee, the Committee
for Control of Pathogenic Organisms and Infectious Materials, had not met
since 22nd February 1977. We also noted that the Medical Microbiology
Department’s Staff Committee met on 21st June 1978, and there was no record
in the minutes of that meeting of these items being raised. The University should
take steps to ensure that in future they are fully aware of any reservations on
safety that may be expressed with regard to any of their Departments. Other
institutions may also wish to follow this adviceand therefore WE RECOMMEND
that in future institutions should ensure that all dealings with outside bodies
concerning work with safety implications in their Departments are monitored
by the central administration of the institution rather than handled on a private
basis by the Heads of the Departments concerned or by other individuals.
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226. The training of the staff working in the pox virus laboratory was
inadequate. WE RECOMMEND that the University reviews its policy for
ensuring that proper instruction in laboratory techniques and safety precautions
is given to all laboratory staff before they are allowed to begin work on patho-
genic organisms and to ensure that the staff are not permitted to carry out
such work without appropriate arrangements for supervision.

227. We received representations that there was inadequate consultation on
safety matters within the University. Under the Health and Safety at Work Act
etc. 1974, the Safety Representatives and Safety Committee Regulations 1978
came into effect on lst October 1978, giving recognised trade unions the right
to appoint safety representatives who, among other things, will be entitled to
make regular inspections of the place of work. We understand that discussions
along these lines are currently taking place in the University of Birmingham,
and we sincerely hope that they will contribute to improving the monitoring and
implementation of safety procedures within the University.

The conflict of responsibility on Professor Bedson

228. Our investigation has revealed the conflict of responsibility that lay on
Professor Bedson. He was a member of DPAG and one of the expert advisers
who played a major role in formulating the code of practice for handling pox
viruses. He was in charge of a laboratory which was carrying out work of
international significance and which formed part of the programme of WHO
for eradicating smallpox throughout the world. He had teaching and admini-
strative duties within his own department. At the same time, he was responsible
for safety within that department and he was Chairman of the Committee
responsible for supervising safety in respect of dangerous pathogens throughout
the University of Birmingham. It is a matter of deep regret to the Committee
that this train of events probably contributed to the tragic death of Professor
Bedson.

229. Equally, we sympathise with the Parker and Whitcomb families for the

tragedy and suffering that came to them with the sequence of events described
here.
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CHAPTER 13
GENERAL OBSERVATIONS

230. The Report has dealt with the charge given to the Investigation under
its Terms of Reference and the way in which it approached this task; the scientific
evidence on the Birmingham incident has been recorded and the relevant
activities of various organisations critically reviewed.

231. We believe that Mrs. Parker was infected with smallpox virus that was
in use in the Medical Microbiology Department of the Birmingham University
Medical School.

232. The smallpox virus escaped because measures designed to contain it
while it was being handled were not fully carried out.

233. We do not know how the virus reached Mrs. Parker, but we believe one
of two routes to have been the most probable, The first involved airborne
spread, the virus travelling in a service duct to a room immediately above the
pox virus laboratory suite. This room contained a telephone that was frequently
used by Mrs. Parker. The second was by direct or indirect contact transfer from
a visitor from the Department of Medical Microbiology to Mrs. Parker in her
darkroom.

234, We have considered at some length the administrative arrangements
concerned with the escape of smallpox virus from the laboratory. These have
included :—

i. the steps taken in the Department of Medical Microbiology for
supervising work and the prevention of hazardous practices
(Chapter 12).

ii. the exercise of discretion by DPAG in respect of parts of the Safety
Code (Chapter 10).

iii. the part played by WHO following their inspection of the laboratory
{Chapter 11).

iv. the role of the DHSS in respect of a laboratory recognised as handling
a dangerous pathogen (Chapter 10).

v. the arrangements within the University of Birmingham by which they
coordinated and monitored the safety arrangements for which they
were responsible (Chapter 12).

235. We have made recommendations that we trust will remedy the weaknesses
in the various arrangements we have described.
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236. We think the main lesson to be learnt for the future is that containment
of dangerous pathogens within laboratories working with them depends on
adopting safe methods of working with adequate training and supervision and
the correct use of physical containment facilities. Even so, no written code of
practice, no matter how comprehensive and rigid, can in itself guarantee
complete safety. Safety depends on people, and on the conscientious behaviour
of both those working in laboratories with dangerous pathogens and those
making the administrative arrangements in support of the work.

237. Although the facts speak for themselves, the Committee considers it
right to express a general opinion on the situation revealed by the Investigation.
We wish to record our deep concern at the failure to follow the agreed safety
rules of the Department of Medical Microbiology. In addition, WHO failed to
appreciate the extent of the hazard, which was not also recognised by the
visiting inspector of the Dangerous Pathogens Advisory Group, and was
unchecked by DPAG, by DHSS or by the University. The Commitiee gained a
sense of a lack of information or consideration within and between the various
bodies concerned. Only chance and the efficient control measures of the preven-
tive safety authorities prevented a wider spread of infection. The report does
not deal in detail with the statutory aspects of the Health and Safety at Work
etc Act.

238. Our Report has not conveyed the unhappiness and disruption that
followed in the wake of the escape of smallpox virus. It brought tragedy and
loss of life to the Parker and Bedson families, disrupted the daily lives of over
300 people who were quarantined, affecting general and hospital practice in
the area, placed an enormous burden on the Area Health Authority and caused
widespread concern both in this country and abroad. A consequence of this was
that travellers going abroad, many of them for their summer holidays, were
required to be vaccinated against smallpox often at very short notice.

239. Finally, we feel that if the situation like that found at Birmingham exists
elsewhere, the need for identification and remedy is urgent.

Summary of Recommendations
The Dangerous Pathogens Advisory Group

1. DPAG should compile a detailed checklist to be followed by their
inspector in carrying out the inspection of Category A laboratories. The
inspector should also examine any laboratory records and interview staff who
are to undertake Category A pathogen work (paragraph 168).

2. In future discretion should be exercised by DPAG only if alternative
arrangements are in force in a Category A laboratory which are able to achieve
a degree of safety equivalent to that specified in the Safety Code (paragraph 170).

3. DPAG should carry out an immediate and comprehensive inspection and
review of all laboratories holding and handling Category A pathogens
(paragraph 172).

4, Regulations should be made that require laboratories to notify their
intention to hold or handle Category A pathogens, together with details of
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their proposed work and other supporting information, to HSE, DPAG and
the appropriate Health Departments. Reconsideration should be given to the
arrangements for approval of laboratories holding or handling Category A
pathogens (paragraph 173).

5. Category A laboratories should be subject to annual review and should
notify DHSS immediately of any significant changes in their staff, facilities or
work programmes (paragraph 180).

The World Health Organisation

6. WHO should maintain a close liaison with the responsible government
authority regarding its dealings with Category A pathogen laboratories, and in
particular with regard to the safety of those laboratories (paragraph 199).

The University of Birmingham

7. Birmingham University should carry out regular safety inspections of
Departments handling micro-organisms (paragraph 222).

8. Birmingham University should reconstitute the composition of their
Committee for the Control of Pathogenic Organisms and Inspection Materials
to include representatives of other University staff (paragraph 224).

9. Birmingham University (and other institutions) should ensure that all
dealings with outside bodies concerning work with safety implications in their
Departments are monitored by the central administration of the institution
rather than handled on a private basis by the Heads of the Departments con-
cerned or by other individuals (paragraph 225).

10. The University should review its policy for ensuring that proper instruction
in laboratory techniques and safety precautions is given to all laboratory staff
before they are allowed to begin work on pathogenic organisms and to ensure
that the staff are not permitted to carry out such work without appropriate
arrangements for supervision (paragraph 226).

The holding of Smallpox Virus

11, The remaining smallpox laboratory in the United Kingdom, at St. Mary’s
Hospital Medical School, London, should no longer remain in a densely
populated part of London. It should be re-sited in a place where facilities for
containment are stringent and where the number of staff who have to be
regarded as potential contacts would be smaller than in a Medical School
(paragraph 183).

We would like to put on record our appreciation of the work done for this investiga-
tion by our two Secretaries, Dr. Desmond Robinson and Mr. Owen Thorpe. Their
sustained labours and unfailing good humour have been much appreciated by all of
us, It is only by their total commiiment that the Committee has been able to deal
with the very large amount of information that had o be collected and studied in
the short time since it was constituted.
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We would alse like to record our thanks to Mrs. Mary Moorat who throughout
the investigation has dealt most expeditiously with the considerable amount of
paper work it generated. :

R. A. Shooter
C. C. Booth
David Evans
J. R. McDonald
D, A. J. Tyrrell
Robert Williams
E. J. Morris
R. Owen

18th December 1978
(Secretaries)
D. L. H. Robinson
O. C. L. Thorpe
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APPENDIX 1
BIRMINGHAM SOURCE OF INFECTION COMMITTEE

The first and only meeting of the Committee was held on 28th August 1978,
shortly before the Ministerial Investigation was set up. The Committee’s
information is given below.

I. Source of Infection Committee
Preliminary Report

The Source of Infection Committee held its first meeting on Monday, 28th
August 1978, at 10.30 hours. The members were: Professor H, S. Bedson,
Professor M. R. W. Brown, Dr. A. B. Christie (Chairman), Dr. E. Lowbury
and Dr. G. Skinner.

The purpose of the committee was to enquire into and try to establish the
source of infection of the patient Mrs. Janet Parker.

Members felt there were three main possibilities:
1. That virus spread from the smallpox laboratory to the Anatomy Depart-
ment either—

(a) on an air current from the smallpox laboratory to the photography
section of the Anatomy Department, or

(b) by direct physical spread on persons.

2. That Mrs. Parker was infected by a missed case in either the Anatomy
Department or the Microbiology Department. Such a missed case would
have been a patient ill during the last few days of July.

3. That Mrs. Parker might in her photography work have handled material
(e.g. slides) from the Medical Microbiology Department.

The committee understood that Mrs. Parker had not been abroad and they
assumed that the possibility of contact with people from abroad had been
investigated thoroughly and that there was no such contact.

The Medical Microbiology Department

1. Professor Bedson answered many questions regardingthe work of thedepart-
ment. Work on smallpox virus had been done on most days during July. During
the last week of July Professor Bedson was working with variola major virus.
There had been no change in the nature of the work and no change in personnel
for several months, nor was any unusual incident known to have occurred.

Because the question of photographic procedures had been raised, Professor
Bedson described in some detail the process of disrupting virus particles into
their constituent polypeptides and subsequent autoradiography. Professor
Brown suggested that there is a very slight risk that not all particles would be
rendered non-infectious and that therefore infectious aerosol conditions might
be caused. Professor Bedson agreed and the committee accepted that there were
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other procedures which could result in aerosols of infectious particles. But this
was a hazard of every laboratory and this was one of the reasons for special
precautions.

The pox laboratory conmsists of two rooms: an outer, where various pox
viruses are handled and used smallpox virus is stored or incubated, and an inner
room where smallpox virus is handled and where all processes other than storage
or incubation are carried out, There are strict security measures in both rooms.

The smallpox Iaboratory is ventilated through vents in the door between the
inner and outer room. There is no ventilation through windows. The safety
cabinet connects through a filter with the outside air and there is negative
pressure from the room to the cabinet. The air-flow has been intermittently
checked and is adequate. The safety cabinet is not in operation all day or for
prolonged periods, but only when work is in progress. Surfaces in the inner
room have been intermittently checked for virus contamination and these tests
have always been negative. The air-flow as checked by anemometer was 150
linear feet per minute.

There is a portable Baird & Tatlock autoclave in the inner room for materials
and articles contaminated or liable to be contaminated—for example white
coats, towels, waste paper, etc. Glassware, pipettes, petri dishes and the like
are chemically treated.

When smallpox virus is taken from the inner to the outer room for incubation
or storage the door of the outer room is locked.

The laboratory was visited by the Inspectorate of the Dangerous Pathogens
Advisory Committee in 1976 and subsequently approved by the DHSS for
continued work with variola viruses.

The laboratory was visited in May 1978 by the WHQ Inspectorate. A first
letter from WHO contained certain recommendations and those have been
adopted by Professor Bedson. A second letter was received by Professor Bedson
only on 23rd August-—it refers to the lack of provision of showering, to the lack
of containment in the outer room and also asks for further information about
the safety cabinet.

When asked if he considered the safety procedures in the laboratory to be
adequate, Professor Bedson replied that had he been asked the question one
week earlier (i.e. before the diagnosis of smallpox on 24th August) he would
have said that he regarded them as adequate.

Ideally of course a purpose-built unit would have been desirable but there
was no question of providing this as the decision to cease variola work at the
end of 1978 had already been taken.

For comment on physical contact between the anatomy and microbiology
departments see afternoon session.

2. A register of all illness is kept of the staff of the department. Five members
of staff had been off duty through iilness at the end of July. Three of these had
had “colds”, one had menopausal symptoms and the fifth was suffering from
the vomiting of pregnancy. These illnesses had occurred between 21st July and
Ist August. The committee felt that these five members of stafl should be
interviewed and examined as soon as possible.
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Two cleaners are employed in the department. They enter the outer but not
the inner smallpox room. They work only in the Microbiology Department.

3. Mrs. Parker did no photographic work for the department. Professor
Bedson said that there were doubtless slides of smallpox virus in the department
but that they did not leave the department under any circumstances.

The committee discussed the possibility of aerial spread from the inner room,
through the vent of the safety cabinet and into the photography room of the
Anatomy Department.

The committee were aware that in the 1966 outbreak of variola minor a
photographer working in the same room as Mrs. Parker had caught the disease
and that he may indeed have been the first case. They considered the possibility
of virus persisting in the room from 1966 to 1978. Dr. Skinner said he under-
stood that there had been some “spring-cleaning” in the Department of Anatomy
and wondered whether dust from books etc. containing virus might have been
disturbed. The committee was of course aware that the outbreak in 1966 was
of variola minor, this of 1978 is of variola major. Professor Downie and Dr. A. K.
MacRae visited the laboratory by invitation at this time and made proposals
about centrifuging procedures which were adopted and suggested no major
changes in the way in which the work was carried out.

This ended the discussion of the morning session. The second meeting would
be held at 14.30 hours at the University, when Professor Kevin McCarthy of
Liverpool would be present.

1I. The second meeting of the Source of Infection Committee was held at the
University at 14.30 hours when Professor Bedson, Professor Brown, Dr.
Christie, Dr. Lowbury and Professor McCarthy were present. The afterncon
was spent studying the courtyard, the photography section of the Anatomy
Department and the smallpox laboratory. Mr. Steer, the Safety Officer of the
Anatomy Department, accompanied us.

1. The Courtyard

On the external wall of the smallpox laboratory there is a short extract duct—
a blue metal tube about 18" long. This is on the first floor of the building
housing the Medical Microbiology and Anatomy Departments, and is the third
room from the near end of the building. The window of the photography section
of the anatomy room is on the second floor of the building at the far end of
the wall where there is a right-angled corner. (“Near™ and “far” as applied to
us as spectators.) The distance might be about 15 yards.

The inner room of the smallpox laboratory has no opening window: it is
ventilated through the door from the outer room. Above the false ceiling of the
inner smallpox room there is provision via a vent duct and from the ventilation
from outside the tissue culture room which opens off the outer room. The outer
room of the pox laboratory is ventilated by windows which open but are
protected by fine gauge mesh against the ingress of insects etc.

The photography section of the Anatomy Department has windows which
open and which are often wide open. The windows of the rooms on the anatomy
floor, except the photography room and the one next to it, have two-way
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ventilators. On a platform on the “necar” side of the laboratory extract duct
there is a very large ventilation extract duct, which extracts air from the
Anatomy/Microbiology Building and pumps it with considerable force into the
courtyard.

We observed pieces of flull floating in the air of the courtyard. They drifted
away from the Anatomy/Microbiology Department diagonally across the court-
yard, i.e. away from the photography window. We noticed however a small green
plant on a platform lower than this big duct and a short distance on the far
side from the laboratory duct: it was fluttering in a different breeze and there
was obviously some turbulence in the courtyard.

The only opening into this square courtyard is through a relatively narrow
gateway, The courtyard might therefore not be greatly influenced directly by
the wind outside, but wind blowing across the top of the courtyard would
probably suck air out of the courtyard, or cause wind currents in the courtyard.
Whether this would draw air towards the photography window we do not know.

One point may be important, as will be related later, air is intentionally
sucked into the photography room in order to ventilate the dark room.

2. 'The Photography Section of the Anatomy Department

This consists of two rooms: an outer room which has windows which open
to the courtyard but which has no fan ventilation; and an inner dark room
which has no windows at all. There is a fan ventilator in this room high up on
the far wall; this expels air into a duct in the far corridor. This is a two-way fan
but we were told it was always operated as an extractor fan. In its action it
sucks air from the outer room. By using a piece of flufl we were able to see that
there is a fairly strong current of air from the outer to the inner room and some
turbulence in the inner room. There is also an air conditioner in this room, but
it is a self-contained air-exchange unit not connecting with the outside air in
any way. It may add to currents and turbulence.

The room did not look as if it had recently undergone major “spring-
cleaning” and this may not have taken place in this part of the Anatomy
Department.

3a. The Medical Microbiology Department

The inner and the outer rooms of the pox virus section are as already des-
cribed. We saw the incubators and the freezer and we looked through the
window of the door into the inner room. Professor McCarthy suggested that
the temperatures of the incubators should be checked: there is a difference of
only 0.8°C between criteria temperature for variola minor and major. We dis-
cussed the possibility of “typing” strains of varicla major. Professor Bedson
and Professor McCarthy agreed that this was at present a difficult area techni-
cally. The strain isolated from Mrs. Parker can be kept frozen and, if necessary,
this matter could be discussed later.

We discussed the efficiency of the filter of the safety cabinet and we decided
that a test should be carried out. Dr. Hutchison was contacted and he agreed
to carry out a test with phage on Wednesday morning, 30th August. The phage
used will have a diameter half that of variola virus. If it does not pass through
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then variola virus certainly could not. If it passes, then we would have to stage
further tests.

3b. Physical contact between the Departments

During the afternoon we interviewed Dr. A. Buchan of the Medical Micro-
biology Department. He informed us that he frequently visited the Anatomy
Department. He works in the Herpes section of the Microbiology Department
and has access to the outer but not the inner room of the pox virus Department.
He said that in connection with autoradiography work he visited the Anatomy
Department and took with him some apparatus used in the Medical Micro-
biology Department. There is a 1 in 5 chance that one piece of apparatus could
have been used in the Pox Laboratory. Mrs. Parker was interested in this work
but there would have been no need for her to come in contact with the equipment
from the Medical Microbiology Department. Material would have been taken
to her from it for photography. The equipment taken from the Medical Micro-
biology Department had been treated with SDS, a powerful detergent, and
Professor Bedson and Professor McCarthy agreed that there was little chance
of virus surviving this treatment. Professor Bedson later went into detail about
this procedure and the Committee accepted his view that this was a highly
unlikely source of infection.

This concluded the afternoon session. We agreed to meet on Tuesday 2%th
August. Professor McCarthy would not be able to attend but could be contacted
by telephone.

Statements given to Source of Infection Committee and previous emergency
committee meetings.

STATEMENT BY DR. GEDDES

At 7.30 p.m. on Thursday, 24th August 1978 I was telephoned by Professor
H. V. Morgan, Duty Consultant Physician, Department of Communicable and
Tropical Disease, East Birmingham Hospital, who invited me to come to East
Birmingham Hospital to see a case of suspected smallpox. The patient, Mrs. Janet
Parker, a 40-year-old married lady who works as a Medical Photographer in the
Department of Anatomy at the Medical School, University of Birmingham, had
been admitted to a single isolation cubicle in Ward 32 at East Birmingham Hospital
at 3.00 p.m. on the afternoon of Thursday, 24th August. Her illness had started
12 days previously with influenzal symptoms, notably headache and myalgia. She
went to work at the Medical School on the first day of her illness and thereafter
remained either at her home or at that of her parents, to which she was transferred
in her father’s car on 21st August. On the third day of her iliness she developed
“spots” on her limbs, trunk and face and was visited on 15th August by her GP,
Dr. L. E. Arundel, who prescribed an antibiotic. Two duays later she was seen at
home by Dr. Arundel’s partmer, Dr. G. M. Horry, who altered the medication.
She remained unwell with further lesions developing on trunk, face and limbs and
on the afternoon of Thursday 24th was visited by her parents’ GP, Dr. A. R. Price,
who referrved her to hospital with a diagnosis of Rash and Fever.

Mrs. Parker was last vaccinated against smallpox in 1966 and gave a history of
chicken pox in childheod. Her occupation as a Medical Photographer in the
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Anatomy Department at the Medical School principally involves micro-photo-
graphy of fixed slides and during the past two months she has not been in contact
with unfixed tissue or with primates. She had not travelled abroad during the past
year.

On examination the patient was febrile and complaining of aching in her limbs
but fully conscious and lucid. Her temperature was 101°F. There was a generalised
vesicular/pustular eruption on all areas of skin including palms of hands and soles
of feet. Lesions were principally round with surrounding erythema. The rash was
semi-confluent on the face.

I took specimens of fluid from three vesicles and took them to the Smallpox
Laboratory at the Medical School where Professor Bedson undertook virological
examination of the specimens.

Under electron microscopy he demonstrated brick-shaped particles which were
highly suggestive of pox viruses. I immediately telephoned Dr. W. Nicol, Area
Medical Officer, Birmingham Area Health Authority (Teaching) and arranged to
meet him at East Birmingham Hospital. I also spoke on the telephone to Professor
Morgan, who had already made provisional arrangements for the opening of the
smallpox hospital at Catherine-de-Barnes.

On return to East Birmingham Hospital I met Dr. Nicol and we were joined by
Dr. S. Bakhshi, Medical Officer of Environmental Health together with Professor
Morgan, Dr. J. G. P. Hutchison, Director, Public Heaith Laboratory and Mr.
R. B. Payne, Hospital Administrator, East Birmingham Hospital. Arrangements
were made to set up an Emergency Committee comprising Mr. Payne, Dr. J. A,
Innes, Consultant in Communicable Diseases, a Senior Nursing Officer and Dr.
Bakhshi, who was designated Qutbreaks Linison Officer.

At approximately 10.00 p.m. Mrs. Parker was transferred by Smallpox Ambu-
lance to Catherine-de-Barnes Hospital. She was accompanied in the ambulance by
the bedding from her cubicle in Ward 32 and terminal disinfection of the room and
ward lift with formaldehyde was arranged by Dr. lan Farrell. Discussions then
took place regarding comtact listing and vaccination (see Attached List*). The
husband of Mrs. Parker was telephoned by Dr. Nicol, who made arrangements for
him to remain at his wife’s parents’ house. Dr. M. J. Khetani, Clinical Medical
Officer, Birmingham AHA(T), went to the house at 11.00 p.m. on the evening of
Thursday, 24th August and vaccinated Mr. Parker and his wife’s parents. He
placed these three contacts in quarantine and obtained a detailed history regarding
visits to the two houses during Mrs. Parker’s illness. She had been visited by two
neighbours, Mr. and Mrs. Rowley of 11 Burford Park Road and also Mrs. Allen,
Mprs. Parker’s mother’s sister. Other visitors to the house were Mrs. Parker’s GP,
Dr. Arundel (16th Aug.) and his partner Dr. Horry (18th Aug.). The parents’ GP,
Dr. Price, visited once on the day of the patient’s admission to East Birmingham
Hospital.

At 10.00 p.m. on Thursday 24th August Dr. Nicol decided to close East Bir-
mingham Hospital to all admissions and to minimise any movement to or from
the two-ward block containing wards 31 and 32. The Emergency Corumittee was
instructed to obtain u list of the names of all patients, staff and patients’ visitors
who had at any time been in Ward 32 and also Ward 31 during the period of
approximately seven hours when Mrs. Parker was in East Birmingham Hospital
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The Committee was requested to offer immunisation to all of those people, making
sure that parents’' permission was obtained in the case of children (Ward 31 is a
children’s ward and is immediately below Ward 32).

Dr. J. G. P. Hutchison confirmed that his laboratory had 60,000 vials of
smallpox vaccine sufficient to immunise 180,000 people.

On the morning of Friday 25th August the Emergency Committee met at 9.00
a.m. at East Birmingham Hospital and interviewed the medical and nursing staff
directly concerned with Mrs. Parker’s admission to East Birmingham Hospital.
They were instructed to ascertain that all the guidelines laid down in the Memor-
andum on the Control of Outbreaks of Smallpox were adhered to.

At 10.00 a.m. on Thursday, 25th August a meeting took place in Dr. Nicol's
office between Professor H. S. Bedson, Mr. H. T. Mitchell, Mr. R. Redgate, Dr.
Geddes and Dr. Nicol and was followed by a Press Conference in the Conference
Room where the press were given all available information regarding the case.

This was followed by a further meeting in Dr. Nicol’s office where a discussion
took place regarding details of tracing contacts and vaccination including contacts
at Mrs. Parker’s pla