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Torts -- Negligence -- Causation -- Infant suffering serious
neur ol ogi cal deficiency -- Condition diagnosed after

vacci nation agai nst whoopi ng cough -- C ai magai nst physi ci an,
manuf acturer and Crown as distributor -- Burden of proving on

bal ance of probabilities that vaccine could cause, or did cause

damage not di scharged -- Consideration of nethods of
determ ni ng cause.

Torts -- Negligence -- Standard of care -- Common practice --
Physi ci an recomendi ng and adm ni stering vacci ne agai nst
whoopi ng cough -- No warning given of potential side-effects
then believed to exist -- Follow ng conmon practice --
Physi ci an not negligent.

Torts -- Negligence -- Products liability -- Mnufacturer of
vacci ne knowi ng of scientific opinion concerning risk of
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adverse effects -- Failing to inform physicians using vaccine
-- Manuf acturer negligent notw t hstandi ng subsequent change in
scientific opinion.

Torts -- Negligence -- Vicarious liability -- Enployers --
Physi ci an agreeing to arrangenent as |ocumtenens -- Exercising
own professional skill and judgment -- Enpl oying physician not
vicariously |iable.

Limtations -- Professions -- Action by infant agai nst
physicians -- Limtation period not comencing to run until
m nor of full age -- Nothing in health disciplines |egislation
restricting application of rule -- Limtation period in Health

Disciplines Act, R S. O 1980, c. 196 inapplicable --
Limtations Act, R S. O 1980, c. 240, s. 47.

The infant plaintiff was one of twins the other of whom was
stillborn and nacerated. At approximately three, four and five
nmont hs he received i mruni zati on doses of a nulti-purpose
vacci ne (known as a quadrigen) to protect him agai nst
di pht heria, pertussis (whooping cough), tetanus and
polionyelitis. The vaccine was adm ni stered in the office of
the defendant famly practitioner, although two of the three
shots were given by another physician who served fromtine to
time as his locumtenens. Alittle over a nonth after the third
shot it was suspected that the infant plaintiff was suffering
froma devel opmental abnormality. A thorough exam nation by a
nunber of physicians in hospital followed and according to the
hospi tal di scharge note signed by a paedi atric neurol ogi st,

it was felt that on the basis of the results of the
i nvestigations and the history of the parents, the possible
di agnosi s was post pertussis encephalitis". Later, the
neurol ogi st wote a letter expressing the opinion that the
neur ol ogi cal condition was explicable in two ways: either it
had existed since birth or it was a reaction to the
i nocul ation, which produced "a diffuse encephal opathy with
seizures. This is a well recognized entity likely due to the
pertussis conponent and can produce severe brain damage." The
infant plaintiff was blind, alnost deaf and severely retarded,
bot h physically and nentally. He was unlikely to inprove and
woul d require constant care.
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The infant plaintiff and his parents comenced actions
against: (1) the physician who had adm ni stered the vacci ne,

for negligence, especially in failing to warn of the alleged
material risks of the vaccination; (2) the | ocumon the sane
basis; (3) the manufacturer, for negligence in the manufacture
of a product it knew to be inherently dangerous which it had
not made in accordance with current technol ogi cal advances, and
for failing to bring to the attention of the nedical profession
t he i nherent dangers; (4) the Crown, for negligence in

di stribution of the vaccine. A claimagainst the nunicipality
was Wi thdrawn. The actions were tried together, the trial

| asting 74 days, the mmjor issue being that of causation.

Hel d, the actions should be dism ssed. The burden was on the
plaintiffs to establish on a balance of probabilities that the
brai n damage was caused by the vaccine. They had failed to
di scharge the burden. It had not been shown that the vaccine
coul d cause brain damage. Even if it had been established that
brai n damage m ght be due to the vaccine, the evidence
suggested that the infant plaintiff suffered from neurol ogical
deficiencies fromthe beginning and that his condition was
idiopathic. In any event, neither of the physicians nor the
m ni stry had been negligent, although the manufacturer had been
negligent in failing to bring the dangerous effects which
current nedical opinion believed to be present, to the
attention of the physicians.

Even the plaintiffs' expert wtnesses agreed that if a causal
connection existed between pertussis vaccine and brai n damage
-- encephal opathy -- it was extrenely rare. Thus the personal
experience of such cases, even on the part of the nost
speci ali zed consultants, was necessarily limted. The w tnesses
referred to many scientific publications in giving testinony
and annexed themto their reports. The decision had to be based
on the evidence of the witnesses including their reports, but
articles and studies referred to could be used to assess the
evi dence where there was conflict. The question was difficult
and conpl ex.

It is easy to fall into the error of believing that because
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there is a tenporal association between brain damage and
vacci ne admni stration, the one is the cause of the other (the
| ogical fallacy reflected in the proposition post hoc ergo
propter hoc). Tenporal association gives rise to a hypothesis
that should be tested, no nore. Sonme children are born with
neur ol ogi cal deficiencies that go undetected until the age of
si x nmont hs because the deficiency relates to the type of
conpl i cated behavi oural devel opnment which normally takes place
at and after that age. Or defects may not show up until illness
or an exterior stinulus such as vaccine brings themout or
causes themto be observed by a nore attentive observer. Thus

t enporal association could be coincidental. In the absence of a
speci fic pathological condition or clinical syndronme that is
associated only with the vaccine, the possibility of another
cause cannot be rul ed out. Another approach to the question is
t hrough epi dem ol ogi cal studi es show ng the frequency of
occurrence of neurol ogical reaction associated with

vacci nation, as conpared with its frequency of occurrence in a
popul ati on to whom t he vacci ne has not been adm nistered. Wile
not providing clear proof of causation, such studies may give
rise to a useful inference. In drawing an inference there are
ot her factors besides tenporal association to be considered,

i ncludi ng strength, consistency and specificity of the

associ ation, plausibility and coherence.

At the tine the infant's deficiency was detected there was a
w despread belief on the part of the nedical profession that a
causal connection existed between the pertussis vaccine and
brain damage. This belief was causing considerabl e concern
about the vaccination programre for whoopi ng cough which itself
carries a risk of brain damage. No particul ar pathol ogy or
clinical syndronme had been identified in cases of suspected
pertussis vacci ne damage and the opinion was based in | arge
measure on literature arising fromstudies. By the tine of the
trial, however, considerable doubt about the validity of this
opi ni on had been generated. Even the neurol ogi st who had signed
the hospital release note and whose | etter nmay have been the
basis on which the plaintiffs decided to |launch their actions
had changed his m nd and concluded in giving evidence after
being called by the plaintiff that the condition known as post-
pertussi s encephal opathy was "probably a nyth".
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A nunber of mmjor investigations had been conducted in an
attenpt to determne definitively, the risk of encephal opat hy
fromthe vaccine. Mdst were British. Two well-known early
studi es consisted entirely of anal yses of case reports --
descriptions of the circunstances and condition of particular
children with encephal opat hy who had al so been vacci nated --
soneti mes descri bed as anecdotal episodes. They concl uded t hat
there was a risk of destructive encephal opathy arising from
vacci nation. However, as neither study involved a control for
pur poses of conparison, it was inpossible to draw valid
scientific conclusions as to probable causation. It could not
be determ ned, statistically, how frequently encephal opat hy
occurred anong those vacci nated as conpared with a group which
had not been vacci nated. An hypothesis only was suggested
because of the possibility in every case that there was another
cause of the deficiency. Case studies without control are the
weakest form of epidem ol ogi cal study.

For a study to give rise to a significant conclusion, it
woul d be necessary to establish the possibility of chance as
the explanation for the difference in the incidence of
neurol ogi cal injury between the study group and the control to
be |l ess than 5% Even a retrospective case study involving a
control -- a group of children who have been vaccinated is
conpared with a group who have not -- suffers from
met hodol ogi cal flaws, although because of the fact that it may
be the only practical option, it is a type of study often used.
But a case study with a control would have difficulty ruling
out chance, bias, the confounding of results by other
condi tions, and other problens which would tend to skew
results.

A cohort study whereby a group of people it is desired to
study is identified and periodic checks are made of themto see
what happens, is a still nore reliable type of study but woul d
be virtually inpossible in connection with pertussis vaccine
because the expected rarity of the reaction would nean an
enor nous cohort would be needed and it would have to be
observed over a long period. The nost reliable type of study
woul d be a random zed, prospective controlled trial. No study
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of this variety had been undert aken.

A maj or study invol ving 130,000 children which reported 12
cases of inpairnment follow ng the adm nistration of a vaccine
containing the pertussis elenment and only four cases foll ow ng
the adm ni stration of another vaccine inmmunizing only agai nst
di ptheria and tetanus, had not been a true cohort study. In
particular, it had relied on voluntary reports and had studi ed
only children who had been i mmuni zed.

One case study which involved 134,000 children who were
vacci nated for pertussis and 133,000 who were not, was by far
the nost conplete and careful study and yet it had not managed
to elimnate the possibility of bias and chance. Mst of the
participants in it thought that it disclosed no causal

rel ati onship. Sone thought it proved that such a rel ationship
did not exist. Its prelimnary report concluded that nost cases
of damagi ng neurological illness were attributable to causes

ot her than i mmunization, that they occurred within seven days
and particularly within 72 hours of vaccination nore frequently
t han woul d be expected by chance, and that taking account of
possi bl e alternative explanations, it seened |likely that

per manent damage from pertussis vaccination was, if it occurred
at all, a very rare event, nuch rarer than damage caused by
whoopi ng cough; attribution of a cause in individual cases was
said to be "precarious". Sone experts in North America thought
it established a 1 in 330,000 risk of brain danage whereas two
studies had indicated a 1 in 11,000 or 1 in 22,000 risk of such
consequences of the disease.

The expert w tnesses who favoured the view that a causal
relationship existed relied in part on the literature, the
studi es and the conventional wi sdomin reaching their
conclusions. Furthernore, they were not as qualified or
experienced as were the wtnesses who favoured the view that no
causal relationship could be established.

For all of these reasons, the court concluded that no such
rel ati onshi p had been proven.

Even if it had been proved that there was a rare possibility
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that the pertussis vaccine could cause brain damage, the risk
of such danmage from whoopi ng cough was nuch greater
Furthernore, the evidence of the infant plaintiff's condition
frombirth was such as to indicate possible neurol ogical
deficiency. One of twins, the other of whomwas still-born and
macerated, indicating that he had been dead for sone tine, the
infant plaintiff's "jitteryness", his cyanosed appearance on
several occasions as well as the results of a CAT scan and
measur enent of his head size at various intervals pointed to
neurol ogi cal deficiency frombirth. The infant plaintiff's
condition seened to place himin the relatively |arge group of
chil dren whose condition is idiopathic.

Li mtati ons defence

Section 47 of the Limtations Act, R S.O 1980, c. 240,
provides that in the case of a mnor the limtation period
shoul d not begin to run until he or she beconmes of full age.
Nothing in the Health Disciplines Act, RS O 1980, c. 196,
restricts the application of this section, hence the limtation
period in the latter Act was inapplicable. Nor did the
appointment of a litigation guardian affect the limtation
peri od.

Negl i gence of the physician and his | ocum

The def endant physician was not negligent either in
recommendi ng the vaccination or in failing to warn of possible
damagi ng effects. It was at the tinme the practice to recomrend
vacci nation without reference to the rare possibility of
harnful consequences. Three doses of the vaccine were
adm ni stered, two of them by the | ocum and no reaction which
woul d have caused al arm occurred after either of the first two.
Nor was the physician negligent in his choice of physicians to
serve as locumtenens. No evidence of negligence on her part
was of f er ed.

Liability for the |l ocumtenens

Even if the | ocum had been negligent, she was exercising her
own professional skill and judgnment and the fam |y physician
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coul d not be vicariously |iable.

Manuf acturer's liability

The manufacturer's | eading researchers were famliar with the
literature postul ati ng encephal opat hy and grave brai n damage as
possi bl e consequences of adm nistration of the vaccine. Had the
manuf act urer warned the physician the court could not presune
that he would have failed to discuss the possibilities or at
| east nmention them Therefore the manufacturer was negligent in
this respect. It was not negligent in failing to manufacture
t he Japanese version of the vaccine since no tests had been
done which would have led to its acceptance by the scientific
comunity as superior to the product used.

The mnistry's liability

The province reasonably relied on the federal governnent to

I icense and nonitor vaccines. The province's decision not to
exercise the authority it had, and had at one tinme used, to
regul ate and nonitor did not subject it to liability. No other
provi nce issued warnings at the tinme. Only one nonitored drugs
used. Hence no negligence could be found on the part of the
mnistry.

Damages

An appropriate sum for non-pecuniary danages for the infant
woul d have been $209, 000. Hi s conpensation for |oss of future

i ncome shoul d be based, according to the evidence, on a 30-year
life expectancy. For the period 18 to 25 it should be

cal cul ated on the basis of 75% of the average industrial wage
to allow for the "apprenticeship factor" and thereafter on the
average industrial wage. The gross-up for tax should be 5% the
di scount rate 21/2%

The not her and father were each entitled to $50,000 for | oss
of gui dance, care and conpani onship and the nother was entitled

to speci al damages of $25, 000.

Total danages, had the plaintiffs succeeded, would have
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amounted to $2, 000, 000 or nore.

Ref |l ecti on

The cost and duration of proceedings and the strain it added
to the plaintiffs' already heavy burden as well as the prospect
that such problens would likely be litigated again with the
possibility that different evidence or the different
intellectual make-up of the judge mght lead to a different
result suggested that sone other nethod of dealing with the
probl em woul d be attractive. For exanple, some jurisdictions
have statutory conpensation schenes for persons suffering
neur ol ogi cal damage in close tenporal association with vaccine
adm ni stration.

Papanonol opoul os v. Board of Education for Gty of Toronto
(1986), 56 OR (2d) 1, 30 D.L.R (4th) 269, 38 C.C. L. T. 82
10 CP.C. (2d) 176; leave to appeal to S.C.C. refused 58 OR
(2d) 528n, 35 D.L.R (4th) 767n; Crits v. Sylvester, [1956]
OR 132, 1 D.L.R (2d) 502; affd 5 D.L.R (2d) 601, [1956]
S.C.R 991; Davidson v. Connaught Laboratories (1980), 14
C.C.L.T. 251; Lanbert v. Lastoplex Chemcals Co. Ltd. (1971),
25 D.L.R (3d) 121, [1972] S.C.R 569; Buchan v. Otho
Phar maceuti cal (Canada) Ltd. (1984), 46 OR (2d) 113, 8 D.L.R
(4th) 373, 25 B.L.R 225, 28 C.C.L.T. 233; affd 54 OR (2d)
92, 25 D.L.R (4th) 658, 32 B.L.R 285, 35 CC.L.T. 1; Cty of
Kam oops v. Neilsen (1984), 10 D.L.R (4th) 641, [1984] 2
SSCR 2, [1984] 5 WWR 1, 66 BBCL.R 273, 29 CCL.T. 97
26 MP.L.R 81, 54 NR 1, apld

Kennedy v. CNA Ass'ce Co. (1978), 20 OR (2d) 674, 88 D.L.R
(3d) 592, 6 CC L. T. 201, [1979] |I.L.R Paragraphl-1092;
affd 26 OR (2d) 352n, 116 D.L.R (3d) 384n, distd

O her cases referred to

W/ sher v. Essex Area Health Authority, [1988] 1 Al E. R
871; Rogin v. Shannon (1986), 37 C.C.L.T. 181; Lawson v.
Hospital for Sick Children (1988), 65 O R (2d) 132; Swain
Estate v. Lake of the Wods D strict Hospital (1988), 64 OR
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(2d) 206, 49 D.L.R (4th) 447, 26 C.P.C. (2d) 152; Poulin v.
Madon, [1950] O R 219, [1950] 2 D.L.R 303; Hopp v. Lepp
(1980), 112 D.L.R (3d) 67, [1980] 2 S.C R 192, [1980] 4
WWR 645, 22 AR 361, 13 CC. L. T. 66, 32 N R 145; Reibl wv.
Hughes (1980), 114 D.L.R (3d) 1, [1980] 2 S.C R 880, 14
CCLT 1, 33 NR 361; revg 21 OR (2d) 14, 89 D.L.R (3d)
112, 6 CC L. T. 227; revg 16 OR (2d) 306, 78 D.L.R (3d) 35;
Videto v. Kennedy (1981), 33 OR (2d) 497, 125 D.L.R (3d)
127, 17 C.C.L.T. 307; Kenny v. Lockwood, [1932] O R 141,
[1932] 1 D.L.R 507; Andrews v. Grand & Toy Al berta Ltd.
(1978), 83 D.L.R (3d) 452, [1978] 2 S.C. R 229, [1975] 1
WWR 577, 8 AR 182, 3 CC L. T. 225, 19 NR 50; Wpfli v.
Britten (1984), 13 D.L.R (4th) 169, [1984] 5 WWR 385, 56
B.C LR 273, 29 CCL.T. 240; Lindal v. Lindal (1981), 129
D.L.R (3d) 263, [1981] 2 S.C R 629, [1982] 1 WWR 433, 34
B.CLR 273, 19 CC L. T. 1, 39 NR 361; Maclsaac v. Smith
(1987), 58 O R (2d) 289, 35 D.L.R (4th) 451, 39 C.C.L.T.
239, 19 CP.C. (2d) 56; Fergus v. Hamlton G vic Hospitals
(1983), 40 OR (2d) 577, 144 D.L.R (3d) 214, 23 C.C.L.T.

254; affd 50 OR (2d) 754, 18 D.L.R (4th) 638, 33 CC. L. T. 56

Statutes referred to

Courts of Justice Act, 1984, S. O 1984, c. 11, s. 90 (am 1984,

c. 64, s. 7)

Evi dence Act, R S.O 1980, c. 145, s. 35

Food and Drugs Act, 1920, S.C. 1920, c. 27, s. 4 (am 1927, c.
56, s. 2), Sch. B (enacted idem s. 14)

Health Disciplines Act, RS O 1980, c. 196, s. 17

Health Protection and Pronotion Act, 1983, S.O 1983, c. 10
(am 1987, cc. 18, 32)

Limtations Act, R S. O 1980, c. 240, s. 47

Public Health Act, 1882, S.O 1882, c. 29, s. 9 (rep. & sub.
1887, c¢. 35, s. 9)

Public Health Act, S.O 1912, c. 58, s. 6(c)

Public Health Act, R S.O 1970, c. 377, s. 4(c) (am 1972, c.
1, s. 1)

Public Health Act, R S. O 1980, c. 409, s. 7(c) (repeal ed 1983,

c. 10, s. 111(1))

Rul es and regul ations referred to
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Rul es of Cvil Procedure, O Reg. 560/84, rules 7.01, 7.02,
7.05, 31.10

Rul es of Practice, R R O 1980, Reg. 540 EDI TORI AL NOTE: These
reasons for judgnent are abridged starting at p. 507.

ACTI ONS for damages for negligence causing personal injury.

W D. Dunlop and John Cox, for plaintiffs.

C.L. Canpbell, QC , F.P. Morrison and David Haner, for
defendant, Dr. Daniel E Raes.

WS. Wgle, QC., Panela Stevens and Al an West, for
def endant, Connaught Laboratories Limted.

Meredith Flemng, QC., and Howard Brown, for defendant, Dr.
Sheila E. Hall.

D.S. Ferguson and Erin Coffey, for defendant, Her Majesty The
Queen in right of Ontario.
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OSLER J.:-- On January 17, 1979, the mnor plaintiff, Patrick
Rot hwel |, was born at Joseph Brant Menorial Hospital in the
City of Burlington. He was one of a pair of male twins, the
ot her of which was stillborn and macerated. On April 20, 1979,
May 25, 1979, and June 26, 1979, Patrick received inmunization
doses of "DPTP" vaccine in the office of Dr. Daniel E. Raes, a
medi cal doctor with a famly practice in the Gty of
Burlington. The vaccine is known as a quadrigen and is intended
to give protection against diphtheria, pertussis, tetanus and
polionyelitis. The disease pertussis is otherw se known as
whoopi ng cough. The vacci nes were adm ni stered either by Dr.
Raes, Dr. Sheila E. Hall, a famly physician at that tine
filling in for Dr. Raes fromtine to tine as a locum or by a
nurse in the office of Dr. Raes, acting under the instructions
of one or other of the two physicians.

The plaintiff, Donna Frazer now Rothwell, is the nother of

the mnor plaintiff and Colin Rothwell is his father. Since the
birth of Patrick, Colin Rothwell and Donna Frazer have
intermarried and the latter will be referred to throughout by
her present nanme, Donna Rot hwel .

Subject to what will be said below Patrick, prior to his
vacci nations, had been considered to be a healthy, norma
child. By August of 1979, serious devel opnental abnormality was
suspected. He was exam ned by a series of physicians, and
ultimately was hospitalized at the Hospital for Sick Children
inthe City of Toronto on Cctober 8, 1979, at the suggestion of
Dr. Douglas McGeal, a paediatric neurologist. Followng his
hospitalization, the discharge note was prepared by Dr. Judy
Moyes and signed by Dr. McGeal. The conclusion stated was that
it was felt that on the basis of the results of the
i nvestigations and the history of the parents, the possible
di agnosi s was post pertussis encephalitis"”.
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At the request of the then solicitor for the Rothwells, Dr.
McG eal furnished a letter on March 31, 1980, in which he
expressed the opinion that Patrick's neurol ogical condition was
explicable in two possible ways: either that his condition had
existed frombirth or "... that he had a reaction to the DPTP
i nocul ati on producing a diffuse encephal opathy with seizures.
This is a well recognized entity likely due to the pertussis
conponent and can produce severe brain danmage."

The wit of sunmons in the first of the present actions nanes
Dr. Raes and Connaught Laboratories Limted as the defendants,
and in the statenent of claim delivered January 4, 1982, it is
alleged that "... as a result of this reaction” the infant
plaintiff is blind and severely retarded both physically and
mentally. The claimis against Dr. Raes for negligence in
connection with the adm nistration of the vaccine, nentioning
especially his failure to warn of the alleged nmaterial risks
whi ch acconpani ed t he vacci nati on.

As agai nst the defendant, Connaught Laboratories Limted, it
is clained that the danages arise as the result of the
defendant's negligence in manufacturing a product, DPTP, which
it knew to be inherently dangerous and not in accordance with
t echnol ogi cal advances as at 1979, and in failing to bring to
the attention of the nedical profession the inherent dangers
that existed in the use of DPTP, or the contra-indications to
whi ch regard should be paid in its admnistration

On March 25, 1986, a second action was comenced agai nst Dr.
Sheila Hall. In an anended statenent of claimdated May 15,
1986, it is clainmed that Dr. Hall caused or contributed to the
mental and physical injuries suffered by Patrick Rothwell by
reason of the breach of a duty she owed to the plaintiffs to
care for Patrick Rothwell and to advise of the risk involved in
the adm ni stration of DPTP vaccine, as well as in numerous
ot her ways.

On Septenber 16, 1986, the third action was commenced agai nst
Her Majesty The Queen in right of Ontario and the Regi onal
Muni cipality of Halton alleging negligence in a variety of

1988 CanLll 4636 (ON SC)



ways, including, principally, the establishnment and

encour agenent of a system of imunization using DPTP and the
storage and distribution of the vaccine. The claimwas | ater

wi t hdrawn agai nst the Regional Minicipality of Halton when it
was appreciated that distribution of DPTP was arranged entirely
by provincial health authorities without the intervention of
the regional nunicipality.

On April 8, 1987, Master Sandl er made an order that the three
actions should foll ow one another upon the list for trial, "
to be tried as the trial judge may direct". At the opening of
the trial, upon consent of all counsel, | nmade an order that
the trials would proceed together, with all relevant evidence
adduced in connection wth each action applicable to each of
t he ot her actions.

The mnor plaintiff, Patrick Rothwell, has suffered very
severe brain damage. He is, to all intents and purposes, blind
and largely deaf. H s purposeful novenents are |imted, he
cannot speak and he must be assisted and cared for with respect
to virtually every activity of life. It is unlikely that there
will ever be substantial inprovenent. A nore detailed
assessnment of this unfortunate boy's handicaps will be set out
at a later stage.

The probl em of causation

It is apparent that all three of the plaintiffs' actions
depend for their success upon a finding that there was a causal
rel ati onship between the adm nistration of DPTP vaccine and the
severe brain damage or encephal opathy suffered by the m nor
plaintiff. I1f, on the bal ance of probabilities, it is found
that the adm nistration of DPTP can cause encephal opat hy, or
per manent, serious brain damage, the actions may succeed. If it
is found, on a balance of probabilities, that such a causal
rel ati onship can exist, the plaintiffs have the burden of
show ng, again on the bal ance of probabilities, that it did
exist with respect to Patrick. The issue of causation, or the
etiology of Patrick's condition, occupied a major part of the
trial. If it is nore probable than not that there is no causa
connection between the pertussis conponent and severe,
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per manent brain danmage, the actions nust fail.

The first task before the court, therefore, is to determ ne
whet her it has been shown, on the bal ance of probability, that
DPTP vacci ne can cause severe, permanent brain damage such as
Patrick has experienced.

It is not too nuch to state that nedical opinion about the
effect of the pertussis conponent of DPTP vaccine has been in a
state of fernent for at |east the past decade. It is probably
safe to say that at the tine of Patrick Rothwell's birth in
1979 the opinion of virtually all general or famly
practitioners in North Amrerica, and probably in the United
Ki ngdom as well as that of the vast majority of paediatricians
and neurol ogi sts was to the effect that, upon rare occasions,
severe, permanent brain damage resulted fromthe adm nistration
of the vaccine. In the intervening years, much has been witten
in medical journals about these alleged effects and a good deal
of clinical experience has been recorded. Pathol ogi sts,
neurol ogi sts, paediatricians and neonatol ogi sts have worked and
witten extensively in this field. A major contribution to the
present state of opinion on this controversy in the nedical
pr of essi on has been made by the work of epidem ol ogi sts and
statisticians.

It wll be necessary to exam ne a good deal of the evidence
about these undertakings that was presented to ne in the course
of atrial in which 64 days were occupied with the taking of
evidence. It may be a useful illustration of the extrene sw ngs
of opinion that appear to have occurred and to be occurring to
poi nt once nore to the opinion of Dr. Douglas McGeal, which
may wel |l have been the starting point for the devel opnent of
the plaintiffs' clainms. Upon Patrick's discharge fromthe
Hospital for Sick Children on October 18, 1979, and again in
his letter of March 31, 1980, Dr. McGeal referred to the
probability that Patrick had had a reaction to the DPTP
i nocul ati on which produced a diffuse encephal opathy with
"... a well recognized entity likely due to the
" which could produce severe brain

sei zur es,
pertussi s conponent
damage.
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In his evidence before me in Cctober of 1987, Dr. MG eal
stated his agreenent with a view advanced by Dr. J.B.P.
St ephenson, an em nent paediatric neurologist in dasgow,
Scotland, that the condition known as post-pertussis
encephal opathy was a nyth. On the next day, he nodified this to
state that, in his view, it was "probably" a nyth.

The word "encephal opat hy" was used extensively in the
evidence. It is a sonewhat unsatisfactory word in that, as used
by many of the nedical experts who testified, it has no very
preci se content. A very rough consensus would seemto indicate
that it stands for a condition of neurological injury of a
serious nature, not involving infection or inflammuation. Wen
the latter exists, the condition is nore usually described as
encephalitis. For ny purposes, it is useful to have in mnd the
definition adopted in the guide-lines for notification sent out
by the National Childhood Encephal opathy Study (N.C.E.S.), a
maj or study in Geat Britain to which further reference will be
made. In those guide-lines, it was stated that:

The term "encephalitis" is taken to indicate any infective or
i nflammatory cerebral disorder. The nore general term
"encephal opat hy" is used when the cause of the cerebral

di sorder is not inmedi ately obvi ous.

In accordance with the Rules of Practice, reports were
delivered in advance of trial with respect to all the nedica
pr of essi onal s who gave evi dence. The defendants, Doctors Raes
and Hall, were, of course, engaged in Patrick's treatnent, as
were Doctors Brody, N cholson and, to a degree, McGeal. Al nost
all of the many other doctors who testified did so as experts
in various fields whose study or experience could be expected
to be of assistance to the court. Some of them of course,
exam ned Patrick for the sake of giving an opinion, but these
were not directly concerned with his treatnent.

In every case, the report was, of course, available to
counsel and was referred to in the exam nations and cross-
exam nations of the witnesses. One or two brief passages in
a few of the reports were objected to as goi ng beyond the
expertise of the witnesses. Such passages were not relied upon
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by nme in considering and wei ghing the evidence of the
respective witnesses. O herwi se, the reports and the viva voce
testinony formpart of the record and have been taken into
consi derati on.

Causation in general

The central question of the etiology or cause of Patrick's
condition involves an association, at |east tenporal, between
pertussis vaccination and encephal opat hy. Even those w t nesses
who cane down strongly in favour of the view that there is a
causal relationship readily acknow edged that the rel ationship
is a rare one. As one woul d expect, therefore, the personal
experience of even the nost specialized and expert consultants
was |imted and there was nuch reference to the scientific
literature on the subject. Many scientific publications were
annexed to, or becane associated wth, the reports filed and I
have referred and will refer freely to some of such
publ i cati ons.

In what follows, reference to the evidence of a particular
expert witness may generally be taken as including the report
filed.

To a |l arge extent, the w tnesses who concerned thensel ves
with the etiology of Patrick's condition expressed the problem
as one of determ ning when it would be proper to diagnose a
post - pertussi s encephal opat hy. For purposes of this
exam nation, | shall adopt the criteria advanced by two of the
plaintiffs' w tnesses.

Dr. Jerome Vincent Murphy is a highly trained physician, with
specialist qualifications in paediatrics and neurology. He is
presently a professor at the University of M ssouri School of
Medicine in Kansas City, and chief of staff of the section of
neurol ogy at the Children's Mercy Hospital in that city.

Dr. Mark Robin Geier is a nmedical doctor, with a Ph.D. in
genetics, who has worked extensively in the fields of
gynecol ogy and obstetrics. He was at one tine a researcher at
t he Laboratory of General and Conparative Biochem stry at the
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National Institutes of Health, Bethesda, Maryland, and is an
associ ate professor in the psychiatric departnent in the

Uni form Services University of the Health Sciences, in

Bet hesda. In addition, as a private consultant, he sees several
hundred patients a year for genetic counselling.

Dr. Murphy recognizes a clinical entity known as post-
pertussis encephal opathy. At Tr. vol. 8, p. 958, line 18, he
described it thus:

It's a severe problemand, fortunately, extrenely rare. It

i nvol ves the sudden onset of a nmjor neurologic deficit
followng within 72 hours an inmunization with pertussis
vacci ne. The deficit can be seizures, or it can be a weakness
of one side, a hem paresis, or a sudden | oss of previously
acquired skills that the infant had.

Dr. Geier gave his personal criteria for diagnosis of post-
pertussis vacci ne encephal opathy in Tr. vol. 24, p. 2981,
comencing at line 4, as foll ows:

The first is that the child needs to be considered to be
reasonably normal by his caretakers prior to the injection of
t he vacci ne.

The second is that there is an onset of neurologic synptons
in close proximty followng the tinme when the pertussis
vaccine is injected. | use generally 72 hours, although there
are those who would allow up to one week follow ng the
i nj ection.

And third, that no other explanation for the synptons that
are seen is found, on further exam nation of the case.

Those three criteria describe with reasonabl e accuracy the
condi ti ons agreed upon by the experts as being necessary for
the diagnosis -- prior nornalcy, the devel opnent of synptons
within a tinme span of not nore than 72 hours and the absence of
ot her expl anati on.

In 1985, an ad hoc panel of the American Medical Association,
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whi ch was put together to explore the need for a conpensation
system for vaccine-injured patients, published a report in the
Journal of the American Medical Association which appears as
73A in the binder identified as ex. 73. In establishing its
criteria the commttee added the requirenment that:

In these cases, the infant will be so denonstrably ill that
any prudent parent will seek nedical care during the acute
encephal opat hy.

Asked to comment on an excerpt, of which the above sentence

formed part, Dr. Geier indicated, at p. 2986, that the panel's
criteria were very simlar to the ones he had nentioned as his
personal criteria, and he pointed out that the panel drew the

conclusion that, if those criteria were nmet, it was nore |likely

than not that the problens that occurred were due to the
vacci ne and not to other causes.

By way of aside at this point, it should be pointed out that
al nost imedi ately foll ow ng the sentence quoted, the A MA
panel stated that:

It was the opinion of the panel that the probability of
encephal opat hy bei ng consi dered a possi bl e adverse reaction
to pertussis vaccine is 100% In any specific case of
encephal opathy related to vaccine adm nistration, there is
about a 60%to 70% | evel of probability of vaccine causation;
about one in three may have residual brain danmage after one
year.

Dr. Mortiner, a witness for the defendants, was a nenber of
that panel and he stated in his evidence that between drafts of
the report he had the benefit of access to sonme of the data
provided by the NC. E.S., as a result of which he urged that
the figure of 100% be reduced to 90% or 95% Dr. Mortinmer's
doubts are clearly docunented in his evidence between pp. 4153
and 4158, Tr. vol. 31.

Pertussis -- the disease

I n describing the pertussis or whoopi ng cough di sease and, to
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sone extent, the devel opnent of pertussis vaccine, | shall rely
to a | arge extent upon the evidence of Dr. Edward A Morti nmer
and that of Dr. John B.P. Stephenson. Dr. Mortinmer is a

prof essor of paediatrics and vice-chai rman of the departnment of
epi dem ol ogy and bio-statistics at Case Wstern Reserve

Uni versity School of Medicine in Ceveland, Chio. He has nuch

i nterest and experience in epidem ol ogy.

Dr. Stephenson is a consultant in paediatric neurology at the
Royal Hospital for Sick Children, d asgow, Scotland. He has had
extensi ve experience and is one of approximately 20 seni or
consultants in paediatric neurology in the United Kingdom He
testified that he is mainly consulted by other consultant
paedi atricians, and that those on his |evel of paediatric
neur ol ogy woul d probably be limted to about 10 or 12.

Pertussis, or whooping cough, is a dangerous disease, |argely
of early chil dhood, caused by infection with Bordetell a
pertussis, an organi smnaned after one of the investigators who
first identified it. The disease is characterized by sustained
paroxysns of coughing, with a characteristic "whoop" marking
the effort to inhale after prol onged exhal ati on during coughing
spells. Before the wi despread use of vaccine, it is said that
al nost every child in North America had whoopi ng cough. The
di sease was sonetinmes conplicated by seizures, perhaps both
anoxi ¢ and epileptic, by encephal opathy of various kinds and by
deat h.

Dr. Geraghty, one of the plaintiffs' wtnesses, of whom nore
wll be said, stated that there was universal agreenent anong
scientists that the brain danmage from whoopi ng cough di sease
was due basically to a protein, pertussis toxin, in the
pertussis organism Dr. Mrtinmer is of the opinion that the
prime, if not sole, cause of disease-produced brain damage is
the | ack of oxygen caused by the repeated coughing spells. He
stated, at Tr. vol. 31, p. 4126, that:

| find no reason to inplicate anything further than
anoxia. That isn't to say that there isn't, because | don't
know. But clearly, lack of oxygen is a major, if not the sole
contri butor.
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The opinion of Dr. Stephenson is sonewhat simlar. He feels
that pertussis disease may be conplicated by anoxic and
epi |l eptic seizures and that the encephal opathies that occur are
thought to result indirectly, " medi ated by hypoxi a and
i ncreased intracrani al pressure due probably to the paroxysma
coughi ng associated with acute pertussis conpounded by the
effects of the secondary seizures".

Dr. Mortiner tells of two popul ati on-based estimates of the
frequency of permanent brain damage fromthe di sease. A study
in the Borough of Brooklyn, New York City, in earlier years,
suggested that about one in 22,000 cases displayed obvious,
severe brain damage. Sone of the data in the National Child
Encephal opathy Study (N.C. E. S.) gave an estimte of about one
in 11,000 children who devel oped pertussi s-caused brain damage.

It obviously was desirable to devel op an i mmuni zi ng agent, if
this could be done. Treatnent of the disease | acks specifics.
While antibiotics given early in its devel opnent may di m ni sh
severity, they are not satisfactory as a neans of control
because exposure is sonetinmes not recognized and early synptons
are indistinguishable fromthose of the comon respiratory
di seases. Prevention, therefore, is the preferred course.

The pertussis organi sm has been peculiarly resistant to the
efforts of scientists to read its biological secrets. By the
1940s, trial-and-error nmethods had resulted in the production
of a vaccine that is sonewhat crude by the standards of the
m d-twentieth century, but was denonstrated to be effective.

It is Dr. Mortiner's estimate that, in the United States, 80%
to 90% of vacci nated chil dren exposed to whoopi hg cough are
protected. Fromthe public health standpoint, protection is
even greater because of what is known as "herd i munity"
resulting fromthe fact that, when the majority of a popul ation
is imune to a contagious di sease, those who are not imune are
protected to a degree because transm ssion of the disease in
the community is nmuch less likely to occur.

Pertussis -- the vaccine
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As has been stated, the secrets of the pertussis organi sm
have comenced to be discovered only recently, and even today
there is only limted understanding of its conposition and of
t hose conponents which create adverse reactions in animls or
humans exposed to them In the earlier years, therefore, it
seened reasonabl e to produce a vaccine that contained all of
t he conponents of the organism even though many of them would
appear to be irrelevant to the question of imunity. Such a
vaccine is known as a whol e-cell vaccine for obvious reasons
and in contrast to what have beconme known as acellul ar or sub-
cellular vaccines. One of the latter was |icensed and used
in the United States during the 1960s by the Ely Lilly Conpany,
and several varieties are now being produced by Japanese
concerns and have recently been the object of an international
study in Sweden.

There appears to be universal agreenent anong know edgeabl e
medi cal and scientific personnel that so-called "m nor"
reactions are very frequently associated with the
adm ni stration of the whole-cell vaccine, now al nost
uni versally enpl oyed in conbination with other vaccines, as
with the DPTP. The pertussis conponent is known to be highly
pyrogenic, nmeaning that it produces an area of inflammation in
the vicinity of the vaccination site, and it frequently
produces irritability and a noderate degree of fever and even
febrile convul sions of short duration. These are considered to
produce no | ong-term sequel ae and are not a cause for concern.

Reactions to pertussis vaccine

Since the practice of vaccination with pertussis, alone or
conbi ned, has becone w despread, many reports of devastating
brai n damage have been made. Medical and public authorities in
many parts of the world becane concerned because, in their
vi ew, the obvious advantages of i mrunization through
vacci nation were being seriously underm ned by a falling off of
acceptance by parents as a result of such reports. Public
heal th authorities becane greatly concerned that the di sease
itself would once nore increase, as in fact it did in at |east

Engl and, Japan and Sweden, and as a result various studies were
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instituted with a viewto determining in a definitive way the
rel ati onshi p between vacci ne and the brain damage that was
t hought to foll ow.

In assessing this relationship, it had been easy and nat ural
for lay persons, and probably the great majority of physicians,
to conclude that, because there was sonetines a tenpora
associ ati on between vacci ne adm ni stration and the devel opnent
of devastating brain damage, the one was the cause of the
other. The logical fallacy enconpassed in the term post hoc
ergo propter hoc is an error into which it is easy to fall. In
studyi ng the possi bl e causative rel ati onship between DPTP and
brai n damage, a nunber of considerations nust be kept in m nd.
To begin with, DPTP is generally given in North Arerica and in
nost parts of Europe within the first six nonths of life, an
age when di sastrous events, such as S.1.D.S. (sudden i nfant
deat h syndrone) and sei zure disorders such as infantile spasm
are nost likely to occur. It has been said that, statistically,
within any | arge group of the popul ation, the chances of a
nunber of encephal opat hi es devel oping within three days of
virtually any observabl e event are very great.

Dr. Thomas M|l ar Pollock, sonetine director of the

Epi dem ol ogi cal Research Laboratory, Public Health Laboratory
Service, London (retired in June, 1983), and author of sone 98
publ i cations, including 48 on vaccination, imunization and

clinical trials, at p. 11 of his report, ex. 69-7, puts it this

way:

The types of permanent neurol ogical disorder attributed to
pertussis vaccine, e.g., epilepsy or physical and nental
deterioration, tend to becone evident in children at an age
when pertussis vaccine is being given. Mreover, they occur

i n unvacci nated as well as vaccinated children. Thus in any
child popul ation in which nost children are vacci nat ed,
neur ol ogi cal disorder is bound to occur by chance in sone
chil dren who have been recently vacci nated. The appearance of
cases of neurol ogical disorder soon after vaccination does
not in itself prove that the vaccination was responsible, any
nore than the occurrence of a neurological disorder in a
child who has recently been christened proves the existence
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of a causal relationship between these two events.

Next, an infant who fails to devel op normally because of
problens |ater found to have been present frombirth or before,
frequently appears to be normal for the first few nonths of
Iife. Neurological defects can be very difficult to observe
during the early nonths because so little is expected of an
infant. A very primtive central nervous system may well be
capabl e of supporting the normal activities, confined mainly to
sl eeping and eating, masking the fact that there nay be little
or no devel opnent of the portions of the brain associated with
nore conplicated activities. For exanple, as sone of the
experts say was the case with Patrick, it may well be that a
primtive formof vision can be sustained by the area of brain
stemalone but in later nonths of devel opnent genetic
i nperatives conpel this function to be passed to other parts of
the brain, and it may then becone apparent for the first tine
that such parts have not devel oped or are defective.

Dr. Mortinmer testified that in the United States three of
every 1,000 infants born alive ultimately turn out to be
noderately or severely retarded, and in about 40% of those no
cause i s ever recogni zed. Another way of stating it in nedical
terms is that perhaps 40% of cases of noderate or severe
retardation are idiopathic in origin.

A third consideration is that it is possible for children
Wi th pre-existing central nervous system defects to show no
signs obvious to parents or even to fam |y physicians of such

defects until illness or an exterior stimulus such as vaccine
brings them out or causes themto be observed by an observer
made nore attentive by the obvious illness or "mnor" reaction.

As a result of the reappearance of whoopi ng cough in

di sturbing proportions, at |least partly because of public fear
of brain disorders resulting fromthe vaccine, steps were taken
by certain countries to allay public fear and to increase

i uni zation rates.

In Japan, it was sought to increase the rate of imrunization
by del aying adm nistration of the vaccine until two years of
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age as it was believed that older children were less likely to
i ncur severe reactions. The rate of inmunization continued to
be poor and, as a second step, a new acellular form of
pertussis vaccine was licensed in 1981. The type of tests and
studies that would be required in North Anmerica, or in the

Uni ted Kingdom were not carried out and, in addition, several
varieties of acellular vaccine were |icensed. Consequently, as
may be relevant in another section of ny judgnent, no real
conpari son of effectiveness and of reaction rates between the
Japanese acellular and the western whol e-cell vaccines, has,
until very recently, been possible.

In the United Kingdom several major attenpts at definitive
studies were made with a view to determning, on a scientific
basis, the risk of damage from pertussi s vacci nati on.

Epi dem ol ogy in nedici ne

It is necessary to digress to consider the various types of
study that are sonetines perforned, the results of which may be
consi dered acceptable by the scientific community. The design,
organi zation and interpretation of such studies are the
provi nce of epidem ol ogy and they involve, to sone degree, the
di sci pline or science of statistics. The evidence nost hel pful
in these matters was given by Dr. Pollock, Dr. Stephenson, Dr.
James D. Cherry and Dr. Kenneth Duncan MacRae. Dr. Cherry is
prof essor of paediatrics at the University of California, Los
Angel es, and chief of the division of infectious diseases at
that university's nedical centre. For over 20 years he has been
engaged in research concerning vacci nes, experinental vaccines
and new vacci nes, and he has been the designer and director of
a nunber of epidem ol ogi cal studies, including one on pertussis
vacci ne.

Dr. MacRae, a Ph.D. in psychology and statistics and a Fel |l ow
of the Institute of Statisticians in Geat Britain, is
intimately famliar with the NNC E. S., described bel ow.

Epi dem ol ogy may be described as the study, control and
prevention of disease with respect to the population as a
whol e, or to defined groups thereof, as distinguished from
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di sease in individuals. dinical epidemological studies can be
carried out for the purpose of investigating the relationship
between a particular condition existing in the environnent, or
popul ation, and a particul ar di sease or condition of health. A
clinical epidemological study cannot in itself prove causation
but it may justify an inference that a statistical association
reflects a causal |ink.

Dr. MacRae, founding hinself upon a paper delivered by Sir
Austin Bradford Hill in 1965 in connection with the founding of
the industrial nmedicine section of the Royal Society of
Medicine, refers to nine guide-lines for drawing an inference
about causality. These guide-lines are said to be w dely
respected and adopted, and are briefly listed here as strength
of the association, consistency of the association, specificity
of the association, tenporality of the association, biologi-cal
gradients, plausability, coherence, experinent, and anal ogy.

El aboration with respect to sone of these headings nay |ater be
necessary.

Tenporality is probably the nost obvious and conmon
association to give rise to concern about the safety of
vacci nation, and indeed what is clainmed to be the close
association in tinme between one or nore of Patrick Rothwell's
vacci nations and the onset of serious neurological disorder is
a mgjor part of the foundation of the plaintiffs' clains.
However, the epidem ol ogi sts acknow edge only that an
association in tinme gives rise to an hypothesis and ways of
testing the hypothesis that one event causes another, e.g.,

t hat vacci nati on causes severe, pernanent brain danage, nust be
found. As indicated, no epidem ol ogical study can concl usively
prove a cause-and-effect hypothesis. Neverthel ess, evidence of
varyi ng wei ght can be found in various types of study.

Dr. MacRae describes four kinds of epidem ol ogical studies
that may be hel pful in investigating alleged rel ationships of
cause and effect. In his view, the weakest are known as case
reports, sonetinmes described as anecdotal episodes. It was a
series of articles in |earned journals giving such case reports
that first gave rise to the concern anong physici ans that
pertussis vacci ne m ght be responsible for serious neurol ogical
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damage, and that led to further, nore sophisticated studies
such as will be later described. One of the best known of such
series of case reports, and one referred to by virtually every
epi dem ol ogi cal or neurol ogi cal expert who testified, was that
described in the journal, Paediatrics, in April of 1948 by
Doctors Randol ph K. Byers and Frederic C. Moll, entitled
"Encephal opat hi es Fol | owi ng Prophyl actic Pertussis Vacci ne",
hereinafter referred to sinply as Byers and Moll. (Exhibit
73C.) That was a series of case reports of 15 children who
devel oped acute neurol ogi cal synptons after pertussis

vacci nation, and it concluded, at p. 444, that "... an
i mportant risk of encephal opathy attends the use of
prophyl actic pertussis vaccine. ... Efforts to dimnish the

hazard by nodification of the vaccine or new nethods of
adm ni stration seemindicated."

A second article frequently cited by w tnesses was published
inthe British Medical Journal in 1967 by Dr. Justus Strom of
the Hospital for Infectious D seases, Stockholm Sweden.
(Exhibit 73D.) The reported condition was the appearance of
neur ol ogi cal synptons within seven days of vaccination in one
case per 3,600 cases exam ned, and three cases of destructive
encephal opathy in the seven years covered by the survey, that
is, one per 170,000 cases.

A further study involving case reports was nmade by Dr.
Kul enkanpff and others, fromthe Hospital for Sick Children,
Great Ornond Street, London, England, and published in the
Archives of Disease in Childhood in 1974. (Exhibit 73E.) The
aut hors exam ned 36 children seen over a period of 11 years
who are believed to have suffered from neurol ogi ca
conplications of pertussis inoculation (given as triple
vacci ne) ".

Wiile at |east one of the plaintiffs' wtnesses, Dr. Mrk
Ceier, relied heavily on these articles as evidence for the
statenent that there was a causal relationship between
pertussis vacci ne and encephal opathy, in none of themwas there
a control group so that the background of the study could be
assessed. In other words, only vaccinated children were | ooked
at and no conparison w th unvaccinated children was possi bl e.
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Furthernore, in the case of the Kul enkampff article, the
aut hors recogni zed the problemin the foll ow ng sentence,
commenci ng on p. 48:

We do not think that data fromour study are of direct help
for the debate on the nerits of pertussis inocul ati on because
we do not know either the preval ence of natural infection or
t he frequency of inoculation encephal opathy in the popul ation
we serve.

They went on to state that other authorities had reached

di fferent concl usions and acknow edged that "... the

di fferences between our two views nmay be due to differences in
sel ection, and the conflict can only be resolved by a careful
prospective study of the frequency and circunstances of
possi bl e conplications”.

So nmuch for the case reports -- an hypothesis is suggested

but the absence of controls for conparison nmakes it inpossible
to draw concl usions as to probabl e causation. As Dr. MacRae put
it,

and a case report is the weakest form of evidence -- in
fact it's logically invalid. And all it actually can ever do
IS suggest to a doctor that there m ght be a problemthat he
shoul d study. [Tr. vol. 38, p. 5041.]

Going up the reliability scale, Dr. MacRae expressed the view
that the next nost dependable is the case control study,
usual |y described as "retrospective". This is a study in which
a group of "cases" is identified, that is to say, persons with
the formof injury or illness whose cause is being investigated
are grouped together and they are conpared with persons who do
not have the injury or illness, known as the controls. This
type of study is denoted retrospective because it conmmences
with the fact that the injury or illness exists and it | ooks
backwards into the history of the cases and conpares themwth
the history of nmenbers of a control group

Dr. MacRae stated that such a study is subject to many
met hodol ogi cal flaws, which may be exam ned subsequently, but
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it is aformwdely used because it may be the only practical
option available in the circunstances.

Stronger still, in statistical evidentiary value is the

cohort study in which the group of people it is desired to
study is identified and recorded and then periodic checks are
made for as long as may be necessary into the future to see
what happens to them The exanple given by Dr. MacRae as the

cl assic cohort study was one in Britain wherein a questionnaire
was sent to all doctors in the United Kingdom asking themto
detail their snoking habits. Subsequently, the death
certificates of all the doctors recorded were collected as the
deat hs occurred and, in Dr. MacRae's words, "[t]hey found the
death certificates of the doctors who snoked nmade a taller pile
than the death certificates of those who didn't". One of the
problenms with the cohort, of course, is that it may be
necessary to wait for a very long tine for significant events
to enmerge and the study to be conpl et ed.

At the top of the list of reliability conpiled by Dr. MacRae
is what he calls the gold standard, that is, the random zed
prospective controlled trial. The exanple given by Dr. MacRae
concerns a study of breast cancer in wonen in Great Britain
designed so as to make certain that equival ent groups of
patients receive different treatnments so that differences in
results can only be attributed to difference in treatnent,
there being as nearly as possible no other differences between
t he patients.

In Dr. MacRae's view, the random zed trial overcones all the
probl ens associated with the case control and cohort techni ques
save the problem of chance, to be exam ned in nore detai
subsequent | y.

Bef ore proceeding to exam ne individual studies, and in
particular the National Child Encephal opathy Study (N.C.E. S.),
sonmet hi ng should be said of other statistical concepts that may
warp or skew results if not taken into consideration. For ny
under st andi ng of these concepts, | rely, again, on the evidence
of Dr. MacRae, whose evidence in this respect was not seriously
guest i oned.
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The first of these concepts is chance. The possibility that
two events nay coi ncide by pure chance and w thout the
intervention of any necessarily causal effect can never be
entirely elimnated. The effort of those who design statistical
and epidem ol ogical studies is always directed to m nim zing
the probability of chance and the effect that it will have upon
the results of the study.

The inportance of chance in a particular study may vary with
the size of the study and hence chance is a consideration in
deci ding on how | arge a study need be in order to be reliable.

A honely exanple given in the course of the evidence

concerned the case of a barrel containing 10,000 narbles, 5,000
of which were, in fact, black and 5,000 of which were white. If
one were to withdraw blindly, say 50 narbles, it could well be
that sonmething like 30 of these would be black and 20 white. If
t he conposition of the contents of the barrel were to be
reported on the basis of such a sanple, it would, of course, be
erroneous, given the known fact that 50% of the entire contents
was conposed of each col our of marble.

It would be difficult, and it is unnecessary, to go into the
met hods by which statisticians have determ ned how to cal cul ate
the probability that chance is the explanation for a particular
result. It nmust suffice to say, and | do not believe this
assunption was chal | enged by any witness or by counsel, that
medi cal and bi ol ogi cal science has adopted what is called the
5% | evel of statistical significance as the criterion by which
to judge the possible effects of chance. If the probability
t hat chance accounts for the result is less than 5% the result
of a study is said to have statistical significance, neaning
that chance is considered to be an unlikely explanation of the
resul t.

At p. 11 of his report, ex. 124, tab 2, Dr. MacRae points out
that one aimof the analysis of a study is "... to quantify the
probability that any difference found (between cases and
controls, for exanple) could have occurred by chance al one

He states that a study conparing 100 cases and 100
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controls which found that 85% of the cases and 75% of the
controls had had a certain exposure, can be shown by a comonly
acceptable fornula, or statistical test, to have a probability
of 7.7% of such a difference arising by chance alone. If the
study had been twi ce as |large, nanely 200 cases and 200
controls, and the same difference had been observed, the
probability of that occurrence happeni ng by chance woul d be
much | ower, nanely, 1.2%

There are two points to bear in mnd with respect to the
adoption of the 5% level. First, it is a criterion by which the
guestion of whether chance is a possible explanation can be
consi dered. Second, it nust always be renenbered that one may
reject chance by virtue of the 5% custom but it is stil
possi bl e that the unlikely may have happened. Concl udi ng that
there is a difference, when in fact the finding is nerely due
to chance, is one type of error known as a type 1 error, and
the figure of 5% or whatever the probability is, is nerely a
measure of the probability of making a type 1 error when in
fact there is no real difference between the two groups.

By an appropriate cal cul ation which involves a statistic
known as the "standard error” of the difference between two
groups, the accuracy or precision of the result of a study can
be estimted. A conmmon way of expressing the accuracy of a
study's result is to calculate an interval which states the
range of possible "true" differences likely to give rise to the
result found in the study. This is known as a "confidence
interval". Inline with the use of 5% as the |evel of
statistical significance, it is comon to use what is called a
95% confidence interval which gives the range of possible true
di fferences all of which have a probability of nore than 5% of
giving rise to the result found by the study. A value lying
outside the confidence interval has a probability of |ess than
5% of giving rise to whatever difference is found in the study.
|f zero is inside the confidence interval this nmeans that a
true difference of zero is nore than 5%likely to give rise to
the study result, or, in other words, the difference given by
the study is not statistically significant. On the other hand,
if zero is outside the confidence interval it means that a true
di fference of zero has a probability of |ess than 5% of giving
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rise to the study result, and the difference is, therefore,
statistically significant. That is to say, there is a smaller
than 5% probability that a difference such as shown in the
study will appear if in fact there is no real difference.

The other side of this part of the problemis that, contrary
to the case where a spurious difference is shown where no rea
difference exists, a study may for reasons of design weakness
or otherwise fail to detect quite a |arge difference, an error
known as a type 2 error.

The probability of the existence of a type 2 error varies
with the size of the study. If an effect or difference is

t hought to be relatively rare, a very large study is nore
likely to return a true result than is a small one. The term
"power"” is used to describe the probability that a study
will indeed find an effect or difference if it is there to
find. Wth 95% power there is just a 5% chance that the effect
| ooked for will be mssed if it is indeed there to find.

In calculating the appropriate size for a study, the desired
power is a factor to be considered -- the smaller the study the
| oner the power.

Anot her consideration that nust be taken into account in the
design of a study is the question of bias. Bias in this
connection is not the sane as the subjective prejudice that is
sonetimes spoken of as legal bias. Bias in statistical terns is
a systematic tendency in the design, conduct or analysis of a
study that results in overestimting or underestimating the
associ ati on between an exposure and any di sease. Dr. MacRae
gi ves sone potential sources of bias that nmay be of inportance
when the results of various studies wth which we are concerned
are | ooked at, including that of the NNC.E. S. What he calls
"exposure suspicion bias" refers to the probable tendency to
| ook nore rigorously for the suspected cause when an indivi dual
is knowmn to be a "case". Correspondingly, the exam nation may
be less rigorous if the exam ner knows that the individual is a
control rather than a case.

There is then the "diagnhostic suspicion bias" which may cone
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about when the exam ner knows that the subject or individual
has been exposed to the suspected cause.

Anot her circunmstance to be avoided is any that may give rise
to "confounding". This termrefers to the fact that a third
vari abl e may be responsible, in part or in whole, for the
apparent associ ation between a case and the factor being
i nvestigated as a possi ble cause or, on the other hand, that a
third factor has masked a real association between the risk
factor and the case and prevented such association from being
f ound.

An exanple given by Dr. MacRae is that of a case contro

study of the association between cirrhosis of the |liver and
cigarette snoking when, as is known to be the case, snoking and
al cohol consunption are frequently found together, and there is
a known associ ation between cirrhosis of the liver and the

dri nki ng of al cohol.

Anot her problemin connection with case control studies is
that of matching. This is the nost common way of trying to deal
with confounding. If, in the exanple given above, it was
desirable to elimnate the confounding i ssue of al cohol
consunption, one could match the snokers and the non-snokers
for al cohol consunption before determ ning whether there was a
di fference which could be accounted for by snoking or non-
snoking. In practice this is often very difficult.

It wll next be necessary to look at the term"risk" as used
in epidemology. The term "absolute risk"” refers to the rate at
whi ch an occurrence may be found in an entire popul ation or
group. Statisticians have worked up tables for the various
ri sks which occur in life together. As an exanple, the chance
of being murdered during a two-day stay in New York is one in
one mllion. There is a simlar chance of being killed in an
aut onobil e accident if one drives 140 mles, and |ikew se, a
journey of 7,000 mles in a jet aircraft carries a one in one
mllion chance of death. An exanple closer to the field of our
consideration would be if within a particular country it was a
fact that 2% of live births resulted in sonme form of
abnormality, the absolute risk of being born abnormal woul d be
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two i n one hundred.

The term"relative risk™ represents a ratio between two

absol ute risks. The exanple given by Dr. MacRae in his report
is a hypothetical one. Suppose 5% of babies born to nothers who
do not snoke weigh less than the normal weight for their
gestation at the tine of birth, but 15% of the babies of

not hers who do snoke are underweight. The relative risk of
being light weight at birth for the infants of snoking nothers
is 15% over 5%or 3. In other words, an infant whose nother
snokes has three tinmes the absolute risk of being underwei ght
when born than the infant has whose nother does not snoke.

In a case control study a formula known as the "odds rati o"
can be used to calculate relative risk

Anot her term sonetinmes used is that of "excess risk". This is
the difference between the absolute risk for the exposed and
the absolute risk for the unexposed, sonetines called
attributable risk. If, for exanple, the exposed popul ati on have
an absolute risk of three per thousand and the unexposed have
an absolute risk of two per thousand, this produces a relative
risk that is one and one-half tinmes greater for the exposed,
and an excess risk of one per thousand.

One of the criticisns that was nade by sone of the w tnesses,
and particularly by Dr. MacRae, is the way in which the term
"attributable risk” is used in the NNC. E. S. The definition
of "attributable risk”, as found in what has been referred to
as "the Blue Book", filed in this trial as ex. 27, is found at
the foot of p. 97 in these terns:

This is that part of the incidence of a defined condition in
a popul ati on which can be attributed to a particul ar causal
agent (in this case, the incidence of serious neurol ogical
illnesses in young children attributable to pertussis
vaccine). It is the difference between the incidence of the
condition in exposed (i.e. immunized) children and that in
non- exposed (i.e. unimmunized) children.

Used in that sense, "attributable risk"” is indistinguishable
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from "excess risk".

The report goes on to state that "... the attributable risk
can usually only be estimated fromthe results of cohort
studi es". Nevertheless, the report does attenpt to state an
attributable risk.

As we consider the NC. E.S. in detail, we shall exam ne the
criticisns. Here, | content nyself wth referring to Dr.
MacRae's criticisnms, substantially elaborated in his report and
outlined in detail in his evidence. It is perhaps wse only to
state at this point that, in Dr. MacRae's view, there are so
many possible types of bias in the study it would be unw se to
pl ace any dependence upon an estimate of "attributable risk" to
whi ch the whol e popul ation is exposed by reason of the effect
of DPTP vacci nati on.

It was necessary to conduct the above el enentary exam nation
of sonme of the concepts and nethods of the discipline of
epidemology, as it is one of the nethods or tools used by
scientists when a possible causal rel ationship between two
phenonena i s exam ned, and many of the wtnesses referred to
epi dem ol ogi cal studies as authorities for or against their
opi ni ons.

The principal value of the studies, and of the various
articles and | earned papers to which reference was nmade in the
course of the trial, is to act as touchstones which nmay be used
to test the opinions of the witnesses who gave viva voce
evidence and filed their reports before the court. Wile ny
concl usi ons nust be based upon the evidence, and that of course
means that | nmust assess and choose between the evidence of the
experts where they are not in agreenent, | may use the articles
and reports as one of ny neans of assessnent. Wile in nost
cases the reports are not evidence of the truth of the facts or
the validity of the opinions stated therein, they are evidence,
when such is acknow edged by the appropriate w tnesses, of the
fact that they were published, they were circul ated and they
were part of what has been referred to as " t he general
corpus of nedical and scientific |learning on the subject and
can be relied upon and adopted by suitably qualified experts":
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Loveday v. Renton and Well come Foundation Ltd., unreported but
delivered by Stuart-Smth L.J., in the Queen's Bench Division,
Hi gh Court of Justice, England, March 29, 1988.

The distinction just nade is inportant for at |east one
reason that may not be i medi ately obvi ous. When the specific
cl ai rs agai nst the defendant, Connaught Laboratories, cone to
be examned, it wll be seen to be an inportant part of the
plaintiffs' case that Connaught was aware of the existence of
many reports indicating the possibility and even the
probability that serious brain damage could sonetines result
fromthe adm nistration of DPTP vaccine, and that the actions
they took or failed to take in connection wth the manufacture
of their vaccine and the warnings given or not given to
prospective users denonstrate negligence. In this connection,
the publication of the reports is inportant evidence but,

w thout nore, that is not evidence of the truth of their
contents. The conventional w sdom existed; whether it was
founded in fact may be another matter.

Onus and standard of proof

On the issue of whether or not DPTP vacci ne can cause serious
| asting brain damage, as indeed on all issues in the case, the
onus is on the plaintiffs throughout. As to the degree of proof
required, it is the normal civil standard of the bal ance of
probabilities. Is it nore likely than not that DPTP can cause
such effects?

Proof of causation

Causation in scientific and nmedical matters may be easy to
assign or may be extrenely difficult. Causation may be taken as
proved, for all practical purposes, in many di seases when a
specific organismis invariably found in association with a
speci fic physical condition of disease and ot her possible
causal agents can be elimnated. Causation can be assigned when
it has been shown that a specific group of synptons,
characteristic only of a specific agent or disease, is present.
Causati on can be assigned when a specific pathol ogi cal
condition, characteristic only of a specific causal agent, is
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shown to exist in a patient, inlife or at post-nortem
exam nati on

Reverting once nore to the guide-lines proposed by Sir Austin
Bradford H |l and endorsed by Dr. MacRae, the specificity of
t he associ ati on between pertussis vacci ne and maj or permanent
brai n damage can be investigated with respect to a possible
clinical syndrome and with respect to specific pathol ogy.

Specific clinical syndrone

|f a causal relationship in fact exists, it would seemlikely
that the cause, allegedly pertussis vaccine, will produce the
sane sort of damage, i.e., a specific syndronme, whenever it
operates to bring about an effect. The strongest proponent of
the view that it does was probably Dr. Kevin CGeraghty, called
on behalf of the plaintiffs. For the nonent | |eave aside the
guestion of credibility and state only that Dr. Geraghty is a
physi ci an of 14 years' experience, including his residency. He
has recogni zed specialist qualifications in paediatrics, with a
degree in bacteriology and i mmunol ogy, and his specialty is in
allergy and i munol ogy. In his present practice he sees
patients on referral for problens arising out of possible
al l ergies or inmunol ogi cal or toxicological problens. Hs
i nterest and know edge in questions involving pertussis vaccine
have been acquired and fostered mainly by reviews of the
literature on the subject.

Dr. Ceraghty considered that an unusual, high-pitched type of
cry imediately follow ng a pertussis vaccination woul d
constitute a distinct syndronme. He went on to say, however (Tr.
vol . 16, p. 2080) that:

We know, from other neurol ogical conditions, that is the
nature of the cry associated with neningitis, cerebritis.
Certain syndrones are well described with simlar high
pitched cries, the comon denom nator being involvenent to
t he neurol ogical system... in comon parlance, the brain.

Dr. Ceraghty relied upon a paper (ex. 58, tab 1465), produced
fromthe records of the defendant Connaught, in support of the
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assertion that there is a recognizable clinical entity called
post - pertussi s vacci ne encephal opat hy.

Wth respect to that paper, however, Dr. Jack Caneron, the
author, refers at p. 3 to three types of reaction as possibly
due to a pertussis vaccine injection, which does not seemto ne
consi stent wth one uni que syndronme. At Tr. vol. 18, commencing
at p. 2299, Dr. Geraghty was unable to disagree with several
statenents taken fromthe report of the NC E S. (ex. 28) as
fol | ows:

The questions, does pertussis vaccine cause brai n damage?
and, if so, how often?, are difficult to answer because the
neur ol ogi cal disorders allegedly caused by pertussis vaccine
are apparently nost uncomon and have no uni que clinica
features.

Simlarly, at p. 2300, he did not disagree with the statenent
t hat :

the simlarity of the clinical features associated with
different aetiologies, all conspire to create special
difficulties in any attenpt to denonstrate that pertussis
vacci ne rather than sonme ot her agent causes these conditions
in sone cases.

Finally, at p. 2301, he agreed that post-pertussis
encephal opat hy does not have any uni que clinical features and
that the features that have been clained as indications of such
a disorder are shared wth other neurol ogi cal disorders.

Dr. Murphy, called on behalf of the plaintiffs, agreed that
there was no clinical picture, |aboratory test or pathol ogy
that is distinctive for a post-pertussis reaction.

Dr. Curtis is a consultant in paediatric neurology at the
North York General Hospital wth appointnents at other
institutions in the area. It was her opinion that "... this
child likely has a pertussis vaccination encephal opat hy" (Tr.
vol. 9, p. 1115). This opinion will be referred to agai n when
dealing with the question of the specific aetiology in Patrick
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Rothwel | 's case. On cross-exam nation, Dr. Curtis, whose
knowl edge cones to a large extent froma review of the
literature as she has seen no actual case di agnosed as post -
pertussis encephal opathy in her practice, testified, at vol.
9, p. 1168, as foll ows:

Q (By M. Canmpbell) And would you agree, fromyour review
of the literature, that there is no typical reaction to
pertussis so that it can be easily and concl usively
identified?

A. | think, yes, | would agree with that.

Q And would you also agree that there is no typical clinica
pi cture of the manifestation of the encephal opathy?

A. No typical one, no.

Dr. Mark GCeier expressed the view that high-pitched unusua
scream ng, coupled with convul sions, presented "... about as
cl assical description as you can have with the scream
recogni zed as a neurological irritation", but he was unable to
i ndicate that such reactions were unique to pertussis
vacci nati on.

Dr. McGeal, as has al ready been indicated, was of the
opinion by the tinme of trial that the syndrome of post-
pertussi s encephal opat hy was probably a nyth.

Dr. MacRae, in connection with his analysis of the NNC E. S
and particularly the table on p. 167 of ex. 27, stated that:

The concept that there is a specific type of illness uniquely
associated wth the vaccine is patent nonsense on the basis
of this table. So the criterion of specificity does not apply
to this area.

Dr. Stephenson, when asked if there was such a thing as a
syndrone associ ated with encephal opathy foll ow ng pertussis
vacci nation, stated:
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No, | think there is not. And nor could -- the National Child
Encephal opathy Study in the United Kingdomcouldn't find it.
And | don't think there's any good evidence that it exists at
al | .

Dr. Mortiner stated that he had al ways been bothered by the
fact that there is no characteristic syndrone alleged to be
related to DTP:

|f a vaccine is going to produce a particular problem such
as occurred with rabies vaccine in the past, it's usually the
sane di sorder, of one sort or another. It was often, for
exanple, a formof transverse nyelitis, an inflamuation of
the cord, with rabies vaccine. This just has not been
reported with these tenporally associ ated probl ens.

Finally, at Tr. vol. 32, p. 4255, in explaining why he does
not believe that pertussis vacci ne encephal opathy exists, Dr.
Mortimer stated:

And accordingly, | believe, with ny coll eagues, it is
reasonable to expect that if there were pertussis vaccine
encephal opat hy that one would find a characteristic syndrone.

Dr. Janes D. Cherry, professor of paediatrics at the
University of California and chief of the division of
i nfectious diseases at the U C L. A Mdical Centre, was of the
opi nion that there was no evidence of a unique syndrone. He
founded hinsel f principally upon the study carried out by

hi msel f and anot her doctor upon the Meade Panel established by
the British Comnmttee on Safety of Mdicines, and the statenent
inthe NCE S. report that pertussis vaccine-induced brain
damage is "... certainly not a specific syndrone".

Dr. Thomas M|l ar Pollock, described above, one of the
designers of the North-Wst Thanmes Study, a major study in
Great Britain, made the follow ng statenent at vol. 22, p. 2848
of the evidence:

Vell, first of all, we didn't find any syndrone that could be
attributed to DIP vaccine. W didn't find any coll ection of
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synptons which would -- to which anyone could point and say,
"That is a DITP vaccine disorder."

That was the first thing.

Now, it has been clained by Stewart and w dely booted around
that such a syndronme did exist. And we couldn't find it. And
we t hought we probably would have found it if it had been
present .

Dr. Euan Ross testified that the Dudgeon Panel was not able
to identify a specific syndrone. Finally, Dr. Ross, at vol. 20,
p. 2594, in connection with the work of the N.C.E. S. stated:

And we were particularly eager to see if we could find this
syndrone [in the NC E. S.]. And we fail ed.

The report of the NC.E.S. itself (ex. 28), at p. 138, contains
the foll ow ng:

The cases show a very consi derabl e range of clinical
mani festations, all of which are seen in uni nmuni zed
children. Nothing distinctive about illnesses which closely
foll owed pertussis inmuni zati on was observed. In short, no
evi dence was found for the existence of a defined syndrone
w t h neurol ogi cal sequel ae after pertussis immunizati on.

While certain criticisnms of the NC E S. were made by vari ous
w tnesses and wll be referred to bel ow, the evidence of the
experts was overwhelmng in the conviction that the study was
the | atest and nost conprehensive that has been nade.

On all of the evidence, therefore, I am of the opinion that

it is very much nore likely than otherwi se that there is no
identifiable clinical syndrome of post-pertussis encephal opathy
or, to be alittle nore specific, of serious permanent brain
damage caused by pertussis vacci ne.

Speci fi ¢ pat hol ogy

The case for the existence of pertussis vaccine as a
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causati ve agent of severe permanent brain damage woul d be
greatly strengthened if post-nortem or other exam nation were
to disclose a characteristic pathol ogical feature.

| have no recollection of a specific statenent by a w tness,
or by the author of any authoritative article referred to, that
a specific pathol ogy peculiar to pertussis vacci ne damge
exi st s.

Dr. Arthur Zahal sky, called by counsel for the plaintiffs,
was really qualified, if at all, in the field of inmunol ogy and
had no expertise in pathology. He nevertheless, at Tr. vol. 13,
p. 1825, appeared to approach a statenment that there was
hi st ol ogi cal evidence of causation " ultimately leading to
an array of damage which is corroborated histologically when
one takes a | ook". He went on, however, as follows:

There is, however, ny lord, no defined picture that would
represent a well described, highly refined, cellular

hi stol ogi ¢ or pathologic picture of exactly what such damage
woul d produce in every case.

H S LORDSHI P: Whul d you just go over that again. That |ast
st at enment .

THE WTNESS: Yes, ny lord. | did not want to | eave his

| ordship with the view that there is a defined pathol ogic
picture, or a certain pathol ogic state defined by m croscopic
exam nation of tissues or by m croscopi c exam nati on of
sections of organs which are taken at autopsy in the
unfortunate event of children who cone to autopsy for a
variety of reasons, where such events are tenporally related
to the injection of DTP vaccine.

On the question of Dr. Zahal sky's qualifications, | took the
view, as evidenced in Tr. vol. 13, p. 1826 at |line 29, that he
was not tal king about pathol ogy per se, as he was not qualified
to do, but about the appearance of cells on occasion when they
are exam ned. This, if anything, places himeven further from
being able to state that there was a uni que pat hol ogi cal
pi cture that supported the hypothesis of post-pertussis
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encephal opat hy.

The plaintiffs' witness, Dr. Murphy, stated clearly that in
his view, "[t]here's no clinical picture, |aboratory test or
pat hol ogy that's distinctive for this reaction".

Dr. Stephenson, about whose qualifications | have sonet hing
to say in another place, was of the view that central nervous
system di seases generally have a characteristic pathol ogy and
that, "... it doesn't nmake sense to nme that you can have a
di sorder that can be |ike anything, that has no particul ar
features that differentiated in any way from any ot her
di sorder. That doesn't nake sense.”

On reference to the literature, Dr. Stephenson's view was
that what is known as the Corsellis and Janota paper, entitled
"I mmuni zati on Agai nst Whoopi ng Cough: A Neuropat hol ogi cal

Revi ew', published in Neuropathol ogy and Applied Neurobi ol ogy,
Vol unme 9 (1983) (ex. 129-30 and ex. 111-10), was the best paper
on the subject, and he concluded that though the very good

neur opat hol ogi sts who aut hored the paper were | ooking to see
what sort of pathology resulted from pertussis vaccine,

They didn't find any particular features. They found the sort

of things people get when they have acute illnesses with
fever, which are -- we now think are probably virus
i nfections.

Dr. Euan Ross stated in his report, ex. 69-2, that no
characteristic histol ogical post-inmmunization syndronme was
found and stated, with reference to Professor Corsellis' report
that, "... usually if there is a clear-cut entity, you would
expect the majority of specinens to | ook the sane, or to show
simlar changes. And here, Professor Corsellis was not able to
find consistent changes in these brains' sections that he
| ooked at."

Prof essor Wggl esworth, whose qualifications are dealt with
el sewhere, is a pre-em nent pathol ogist, but he acknow edged
little first-hand experience,
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because at no tine have | been referred, for autopsy, an
i nfant whose brain damage was al |l eged to have been caused by
pertussis vaccine. And so, comng newto the subject in
relation to this particular case (Patrick Rothwell), |
carried out a conputer survey of the literature; and | was
not only surprised, actually |I was rather shocked to find
that there was virtually no information on the subject.

Prof essor Wgglesworth went on to state that the only paper
on the subject apparent in the l[iterature was the revi ew by
Corsellis et al., and he stated his concl usions about that in
Tr. vol. 42 at p. 5474, as foll ows:

You can see that there is no pattern which could be regarded
as specific, and in particular no change which one could
recogni ze and either acute cases or chronic cases, which you
could say was typical of this whole group related to
pertussi s i munization.

And this group of workers have foll owed up every case that
they could find in England and Wales, | think it was
since 1960, up to the time at which they made their
study. | think this is up to about 1981, probably, when they
were collecting their material. It was published in '83.

So it's at least twenty years' experience of every single
case they could find, in Britain.

There is no evidence that a uni que pathol ogi cal condition has
been observed and evi dence of sone weight that no such
condition has been found to exist. | nust conclude, therefore,
on a clear balance of probability that there is no specific
pat hol ogy associ ated with post-pertussis brain danmage of a
serious nature.

We nust | ook, then, at the question of tenporal association
and at the epidem ol ogi cal studies that have been made and t hat
are recogni zed, in the opinion of any of the experts whose
evidence | heard, as being valuable or authoritative.

Epi dem ol ogi cal studies
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In the absence of a specific syndrone and specific pathol ogy,
one turns to reports and studi es.

Al though Dr. Ceier pointed to a nunber of the early studies,
such as those nentioned above and referred to as Byers and
Mol |, Strom and Kul enkanpff et al., as being strong evidence of
a causal relationship between pertussis vacci ne and
encephal opathy, Dr. Geier is not an epidem ol ogist nor is he a
statistician, although he has done sone studies in those
fields. The majority of the experts whose testinony | received
agreed with Dr. MacRae's statenent that case reports, however
extensive, wthout controls can do no nore than raise an
hypot hesis for further investigation. Dr. Cherry, for exanple,
poi nted out that of the 15 children found by Byers and Ml
over a period of 10 years to have had neurol ogi c di sease
shortly after imunization, any or all could have been due to
ot her causes. No controls were studied for conparison.

Simlarly, Dr. Cherry holds the view that the Strom study,
whi ch indicated an apparent risk of about one in 80,000
vacci nated children, or one in half a mllion vaccinations,
produced a relatively small nunber and, again, the absence of a
control group neant that other causes, including chance, could
not be elimnated. Simlarly with Kul enkanpff -- no controls
and hence no dependabl e results.

Dr. Cherry was one of the designers and participants in the
study known under the nanme of Cody and Baraff, undertaken for
the U C L. A School of Medicine in conjunction with the Bureau
of Biologics, Food and Drug Adm ni stration, in Bethesda,

Maryl and. The report is entitled, "Nature and Rates of Adverse
Reactions Associated wth DTP and DT | mruni zations In Infants
and Children", published in the journal, Paediatrics, Volune
68, Novenber 5, 1981, having been accepted February 3, 1980.
The report is filed as ex. 73F and contains an extensive revi ew
of the earlier work done by others, as well as a description of
t he study design.

It is categorically stated, at p. 657 of the article, that,
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no encephal opat hy, pernmanent neurol ogi c danage or death
was experienced within 48 hours of inmunization in this
proj ect .

The report also states that its results were in agreenent
wWith previous reports that sinple convul sions, especially
febrile convul sions, follow ng DTP i nmuni zati on are not
foll owed by neurol ogi cal sequelae in the majority of cases. Dr.
Ceier agreed wth this statenent.

Dr. Ceier further testified that, after the concl usion of the
Cody and Baraff study and the publication of the report,
further follow ups indicated that two deaths had in fact
occurred in the group studied. There was no followup to this
statenent before ne and | amleft with no evidence whatever
regardi ng the cause of those deat hs.

| can only be guided by the opinions of the magjority of those
experts whom | find credible and treat the Cody and Baraff
study as anot her inconcl usive exam nati on.

Dr. CGeier pointed to certain of these studies as indicating
that a clustering effect occurred. In other words, nore
reactions were reported within a short period foll ow ng
i muni zation than woul d be expected if chance al one were
responsi bl e. Again, the problemwth trying to draw concl usi ons
fromsuch reports is that problens of size, problens of contro
and problens of bias were not addressed and the figures cannot
be relied on as doing anything nore than giving sone support to
the hypot hesis raised by the case reports thensel ves, demandi ng
further investigation.

Wl | - desi gned case control studies

As a result of well-publicized studies, such as those that
have been di scussed above, anxiety grewin Geat Britain and
el sewhere about the supposed devastati ng consequences of
i mmuni zation with pertussis and in fact in the United Ki ngdom
and el sewhere tribunals were established for the purpose of
analyzing and, if found eligible, paying clains for vaccine-
rel ated danmage. However useful they may be as socia
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instrunments, the experience of such tribunals can be of little
help to a judicial determ nation of probable cause, as
arbitrary criteria were selected and paynent was nade if a
certain degree of handi cap was shown to have occurred within a
certain period of time follow ng i mmunization.

The fact that alarmwas preval ent and many cl ai ns were nmade
gave inpetus to the idea that well-designed studies should be
undertaken for the purpose of proving or disproving, if
possi bl e, a causal relationship so as to satisfy not only the
nmedi cal profession but the public on the question of the
rel ati onshi p between the pertussis conponent of vaccines and
serious, lasting brain danmage.

A maj or study involving | arge nunbers was carried out by
Doctors T.M Pollock and Jean Morris, Public Health Laboratory
Servi ce, Epidem ol ogi cal Research Laboratory, London, and
reported in the Lancet of April 2, 1983, under the title, "A
Seven- Year Survey of Disorders Attributed to Vaccination in
Nor t hwest Thanes Region”. Dr. Poll ock, one of the authors,
testified before ne. Dr. Ross discussed this report, ex. 69-8,
in his survey of the literature.

Commonly known as the Northwest Thanmes Study, the summary
st at es:

Vol untary reporting of vaccine reactions was intensified in a
single large region for seven years. Anaphyl axis and
col | apse, convul sion, and neurol ogi cal disorder were reported
nost frequently after diphtherial/tetanus/pertussis [DITP]. The
greater frequency of recorded reactions after DTP than after
DT coul d have been due to bias caused by the adverse
publicity accorded to pertussis vaccine, since no major

di fference was found when the i nmuni zation histories of
children admtted to hospital with such conditions were
conpared. No convincing evidence that DIP caused mmj or
neur ol ogi cal damage energed fromthis |arge and | engthy

st udy.

Dr. Pollock, in his report, ex. 69-7, made the foll ow ng
statenments about that study at p. 16:
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No single syndronme was found in DTP vaccinated chil dren;

Tenporary or permanent neurol ogical inpairnment was reported
[voluntarily] three tinmes nore often after DTP than DT.

The cases, out of approximately 130,000 children, were twelve
and four respectively. "However, study of the individual
reports of these twelve cases did not provide suggestive

evi dence that the vaccine caused these synptons."” Five cases
concerned infantile spasns, a condition since denonstrated by
others not to be due to pertussis vaccine, and ot her

expl anati ons appear to be possible with respect to the
remai ni ng five.

Reports of febrile convul sions inconsistent with the known
background rate in infants nade the authors suggest that
febrile convul sions were reasonably well reported after DTP but
not after DT. These findings suggested that the reports of
neur ol ogi cal di sorder m ght be biased, an explanation which
seened probable in view of the publicity given to the presuned
dangers of DTP.

The authors of the study therefore switched to an objective
met hod of conparison rather than relying on the original
voluntary reports of physicians, and the hospital records of
all children in the region in the age group eligible for
primary inmuni zation and adm tted for neurol ogi cal disorder
wer e exam ned. The i mmuni zation records of those children were
t hen conpar ed.

O 64 children admtted to hospital with convul sions within
28 days of immunization, 16 had received DIP and 18 DT.
[ D pht heria and tetanus conponents but no pertussis
conponent.] The adm ssions rates for convulsion in children
of the sanme age in both groups were 5.6 and 5.3 per 10, 000
for a 28-day period. These rates are the sane as the
background rate experienced by unvaccinated children viz. 5.2
per 10, 000.

1988 CanLll 4636 (ON SC)



Dr. Pollock concluded, at ex. 69-7, p. 18, that:

when obj ective nethods are enployed for the conparison
there is no difference in the incidence of convul sions and
neurol ogi cal disorder after DITP and DT vaccine. The pertussis
conponent of DTP is not, therefore, a cause of these
synpt ons.

Dr. Ross' conment on the Northwest Thames Regi on study was
that it was not a cohort study in the strict sense, as only
t hose who were i muni zed were included.

As we have seen, a case-control study is an alternative to a
cohort study and is sonetines the only practical nethod
avai |l abl e.

As a preface to his account of the National Chil dhood
Encephal opat hy Study, Dr. Ross stated that such case-control
studies are particularly valuable where relative risk is to be
calculated, "... though the expected small nunber of possible
cases present difficulties in determning attributable risk".

The National Child Encephal opathy Study (N.C. E. S.)

Dr. Thomas Pollock testified after Dr. Ross and acknow edged
t he weakness in the Northwest Thanmes Regi on study and confirnmed
that it was not a true cohort study. Because of the rarity of
t he suspected reactions and hence the necessity for an enornous
cohort and a long period of tine, a true cohort study would be
practically inpossible. He pointed out that the alternative is
a case-control study.

An introduction to the NNC.E.S. may conveniently be found in
the evidence of Dr. Ross, Tr. vol. 20, p. 2576, conmencing at
line 22, as foll ows:

Q Can you just describe for us what is a case control study?

A. Yes. This is a study where an individual is recognized
because sonet hi ng has happened to them
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And in our case, we studied children with a serious
neur ol ogi cal di sease that had presented to a paedi atrician.
So these were the cases: children with serious neurol ogical
di seases. And the controls are two children -- and in our
case, we decided to have children of the sane health
district, of the sane sex, and born either on the sane day or
the next child afterwards.

So they were controls. And so we have cases and control s.

Children in England, Scotland and Wal es who have cone to
hospital with a serious, acute brain illness. And for every
case, two controls of the sanme sex, date of birth, and health
district.

Thus, the National Child Encephal opat hy Study.

The full genesis of that study is set out in the prelimnary
report, commencing at p. 79 of ex. 27, known to all as "the
Bl ue Book'', which contains a nunber of reports fromthe
Committee on Safety of Medicines and the Joint Conmttee on
Vacci nation and I mmuni zation in the United Kingdom

In its statenent, which precedes that prelimnary report, at
p. 77 of "the Blue Book", the Joint Conmttee nmade the
foll ow ng cautious general conclusion which, it should be
pointed out, referred to the prelimnary N.C. E. S. study which
included only the first 1,000 cases anal yzed because of
government pressure for an early report:

| V. 4. Serious neurological illnesses of the kind studied in

the NCES are very rare events and brain damage resulting from

themis even rarer. In the great majority of the children
reported to the Study the onset of their illness had no cl ose
time relationship to i muni zati on nmaki ng a causal
relationship unlikely. During the 3 years of the NCES, from
the 1000 cases anal ysed a total of 35 children were found
whose illness began within 7 days of imunization with triple
vacci ne (DTP). Three of these children were known to have had
neur ol ogi cal problens previously, |eaving 32 who were
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apparently healthy at the tine they were i muni zed. Most of
t hese children when exam ned about a year |ater appeared to
be conpletely recovered and were devel oping normally. Sone of
them probably contracted their illness due to one of the many
ot her causes of such illness. As in previous reports it was
not possible to identify a distinctive pattern of clinical
features associ ated with whoopi ng cough vacci ne. However,
havi ng taken into account the possibility of chance

associ ation between i mmuni zati on and onset of illness due to
ot her causes, the results of the NCES confirmthat their
appears to be a very small risk of serious neurol ogical
reactions occurring within 7 days of inmmunization wth DTP
It can be cal cul ated that these reactions follow ng DIP may
occur after about 1 in 110,000 injections. Serious

neurol ogical illness can occasionally |lead to brain damage
and a few of these children, as with sone of those whose

ill nesses were not associated with DTP, did show evi dence of
sequel ae, but the rate at which this occurred was only about
1 in 310,000 injections. An estimated risk rate to a child
given a full course of 3 injections mght be of the order of
1 in 100, 000.

The report itself, in Chapter 3, outlines the choice of study
desi gn avail abl e, describing the cohort approach and the case-
control approach, the latter being described thus at p. 97:

(b) The case-control approach.

The case-control approach involves the collection of a
series of individuals with a particul ar di sease and conparing
their history of exposure to the suspected agent with that of
an appropriately selected group of individuals who do not
have the di sease.

Then follows a nunber of particulars which it is stated nust
be rigorously defined. The report goes on, still at p. 97:

The case-control nethod has the advantage of sinplicity and
speed. Its main disadvantage is that unknown factors rel ated
to the way in which controls are selected may influence their
i kelihood of being exposed to risk. For this reason the
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results of case-control studies nust be interpreted with
caution and their significance considered in the light of al
rel evant information. However, this was considered to be the
only practical approach to the question of the suspected
causal role of pertussis imunization in serious neurol ogical
il nesses.

Chapter 5 of the report outlines the nethod adopted, as does
the report of Dr. Ross, ex. 69-2, at pp. 17-20. The cases were
made up of the total of all children between the ages of 2 and
36 nonths admtted to hospital under the care of
paedi atricians, infectious di sease physicians or neurosurgeons,
as reported by the physicians in accordance with the guide-
lines set out as Appendix 5 to the report at p. 157 of the
Bl ue Book. They were instructed to notify the study of al
possi bl e cases of acute or sub-acute encephalitis/
encephal onyel i ti s/ encephal opat hy, defined as indicated
earlier in these reasons, all unexpl ai ned cases of |oss of
consci ousness, convulsions with a total duration of nore than
about one-half hour, or followed by coma |lasting for two hours
or nore, or followed by paralysis or other neurol ogical signs
not previously present, lasting 24 hours or nore, infantile
spasns (West's syndrone), or Reye's syndrone (acute
encephal opathy with abnormal |iver function tests).

After the definitions of encephalitis and encephal opathy were
given, the formsent to the doctors indicated that:

the clinical features of both types of illness may
include altered | evel of consciousness; confusion;
irritability; changes in behaviour; scream ng attacks; neck
stiffness; convul sions; visual, auditory and speech
di sturbances; notor and sensory deficit.

To try to avoid overl ooking any case, every participating
clinician was sent a nonthly rem nder requesting the return of
a card confirmng that all children admtted under his care,
who were suitable for inclusion in the study, had been notified
(to the study) or that there had been no suitable case
adm tted during the precedi ng nonth.
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The clinician responsible for a notified case, if the case
appeared to satisfy the study criteria, was sent a clinical
guestionnaire on which to record the child s past history and
clinical condition on adm ssion, the results of investigations,
and the clinical progress or condition of the patient on
di scharge or 15 days after adm ssions, whichever was sooner.

O her steps were taken to ensure, so far as possible, that al
cases that net the criteria within England, Scotland and Wl es,
were included in the study.

To elimnate possible variations in reporting practice, and
in the nethod of assigning a date to the onset of illness, al
case reports and clinical histories were reviewed by an
epi dem ol ogi st and a paedi atrician who, together, assigned for
each case a date of onset which took account of all avail able

informati on. The onset of illness was taken to be the date on
whi ch acute neurol ogical synptonms or signs related to the
current illness first devel oped.

The cases were divided into four categories: those apparently
neurol ogically normal before the onset of the illness that had
led to their adm ssion who had, (a) conplete clinical recovery
or, (b) evidence of neurol ogical damage; and those who had
shown evi dence of neurol ogical abnormality before onset of the
illness leading to their adm ssion, and who showed, (c) no
clinical deterioration or, (d) evidence of further neurol ogical
damage at the tine of their assessnent.

The initial report supplied by the hospital doctor was used

to assess the neurol ogical status of the case before the onset
of illness and a child was considered to have been
neurol ogi cally abnormal if there had been reported the presence
of congenital defects wth central nervous systeminvol venent,
a past history of non-febrile convul sions, neurol ogical

probl ens persisting beyond the first nonth of life, or retarded
not or and/or intellectual devel opnment.

The eventual neurol ogical condition was determ ned by a
series of steps involving an assessnent by the hospital doctor
and, subsequently, either by postal inquiries or by a personal
visit froma paediatrician nmenber of the study team The
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hospi tal doctor recorded the apparent neurol ogi cal condition of
the child at 15 days after adm ssion, or at discharge, under
certain defined headings. Children who were reported not to
show any of the synptons or signs so defined after 15 days or
at discharge were classed as "non-residual” and an inquiry
about the progress of that child was sent to the rel evant
consultant and to the general practitioner concerned after one
nmont h, six nonths and one year follow ng adm ssion.

The group of children who did show any of the defined
synptons after 15 days or on discharge were classified as
"residual" cases. It was presuned that such a group would
i ncl ude nost of those likely to have suffered irreversible
neur ol ogi cal damage and, in addition, all children with Wst's
syndronme were included in the residual group because of the
known poor prognosis and extended natural history of infantile
spasns. (Blue Book, pp. 103-4.)

A control group was selected in such a way as to nmake their
chances of exposure to the factor being investigated (pertussis
I mmuni zation) as simlar to that of the cases as possible.
Difficulty was found wth the idea of matching controls with
cases, and it was decided that, under the circunstances,
control children selected fromthe |local comunity would be the
nost appropriate group for conparison. A specified conmunity
health officer for the area in which each case lived was
requested to select two controls of the same sex, either by
taki ng the nanmes of the next two children of the sane sex as
the case fromthe current imrunization register, whose dates of
birth were within one cal endar nonth on either side of the
birth date of the case, or, if that child had noved away from
the area or had died, the next identified child on the
regi ster. (Blue Book, Appendix V.C , p. 159.)

The study group then obtained the inmunization history of
each case and of each control, both fromthe appropriate
community nedicine officer and fromthe child s genera
practitioner, if any, so as to cover any source which m ght
have been expected to adm ni ster immuni zati on doses to these
children. The requested information included the date of each
i mmuni zation, the type of vaccine given, the nane of the
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manuf acturer and the batch nunber.

Approximately 1,180 of the children reported were assessed as
"cases" under the study criteria. As information on the
eventual condition and other data for some of the children was
not conplete at the tinme of analysis, and government pressure
for a report was strong, the report in the Blue Book is
concerned with only the first 1,000 cases accepted for the
st udy.

Results of the N C. E. S

The NNC.E. S., in the section headed "Summary and
Concl usi ons", of the prelimnary report, nmakes the foll ow ng
statenents, anong ot hers:

Thirty-five case children had been i muni zed with DTP vacci ne
within 7 days before onset of acute neurological illness. By
conparison wth controls, cases showed a statistically
significant increased risk of having recei ved DIP vacci ne
within 7 days before the onset of their illnesses. The risk
was greatest within 72 hours and in those with convul sions or
encephal opat hy. Analysis of the clinical findings did not
reveal any characteristic illness associated with DTP vacci ne
that was not frequently found in uni nmuni zed chil dren.

O the 35 DTP vacci ne-associ ated cases, 32 were regarded as
neurol ogically normal before their illnesses, and 21 of these
recovered conpletely. There were only nine cases (3 with
m nor defects and 6 with major defects) in which no
alternative explanation for their condition was found.

The estimated attri butable risk was one in 110, 000
i mmuni zations for previously normal children irrespective of
eventual clinical outcone, and 1 in 310,000 for those with
evi dence of subsequent neurol ogi cal damage. These figures
must be interpreted with caution owng to the nature of the
under |l yi ng assunptions and the breadth of the confidence
l[imts attached to them [p. 148, para. V(VIII) 7.]

In para. V(VII1) 11 on p. 149 is found the foll ow ng:
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It is concluded that --

(a) Most cases of acute and potentially damagi ng neurol ogi cal
illness in early childhood are attributable to causes other
t han i mmuni zati on.

(b) Such illnesses occur nore frequently within 7 days, and
particularly within 72 hours, after DTP vaccine and within 7
to 14 days after neasles vacci ne than woul d be expected by
chance. Mpst affected children nmade a conpl ete recovery.

(c) Taking account of possible alternative expl anations of
the clinical findings in cases associated wth DTP, and of
the fact that simlar cases occur after DT vaccine, it seens
i kely that permanent damage as a result of pertussis

i mmuni zation is a very rare event and attribution of a cause
in individual cases is precarious.

In considering the report contained in the Blue Book, it nust
be borne in mnd that it is a prelimnary report concerned only
with the first one thousand cases studied. No final report has
ever been produced, although two papers attributed to one or
nmore of the authors of the N.C E S. have appeared and have
nodified in part the Blue Book report. In 1984, a paper was
presented to the Fourth International Synposiumon Pertussis at
Ceneva, Switzerland, and that paper is reproduced as published
in ex. 69-3, "Pertussis Vacci ne and Woopi ng Cough as Ri sk
Factors in Acute Neurological Illness and Death in Young
Children" by D. Mller and others. At p. 392 of that report is
found Table 1V, "Risks of Vaccination with DIP'. Section (b) of
that table indicates that in the entire study seven, or 2.9%
of all cases of previously normal children had died or were
neurologically inpaired after 12 nonths fromonset. O the
controls, three children, or 0.6% were deceased or inpaired.
The table indicates that this shows a relative risk of 4.7
within a 95% confidence interval of 1.1 to 28.0 and an
attributable risk of 1:330,000 with a 95% confi dence interval
of 1/18 mllion -- 1/50, 000.

Sonething nore will be said about the confidence intervals
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bel ow.

Qoviously, the figures and the results continued to be

debated by interested nenbers of the profession, and in
January, 1986, the Archives of Di sease in Childhood published a
letter fromDr. Ross and Dr. MIler which indicates a nunber of
useful things. It first states that, with reference to the
1,000 children analyzed in the prelimnary report, the addition
of the extra 182 subsequently included did not materially alter
the findings. The letter goes on as foll ows:

Qur analysis included all children without regard to any
alternative explanation apart from pertussis inmunisation.
This epidem ol ogically essential approach is not always
understood and has |l ed sone to believe that the study shows
the risks of pertussis vaccine to be greater than they are.
It has al so been suggested that our estimate of risk is too
| ow due to bias in case reporting, but, as explained in our
report, this is unlikely to have materially affected the
results.

W reported two types of risk estinmate:

(a) Relative risk. There was a small but significant excess
risk of children having had DTP vaccine in the seven days
before onset of a serious neurol ogical disorder. Mdst of this
excess was in the first 72 hours. Furtunately, nobst recovered
qui ckly and were apparently normal when followed up at |east
a year later. No recogni sable "post pertussis inmunisation
syndrone" was found.

(b) Attributable risk. The attributable risk of these events
was about one in 140,000, but the central estimate of risk of
deat h or permanent damage cones to around one in a third of a
mllion doses of DTP vaccine in children who were assuned
(but not proved) to have been previously fit

neurologically. W stress that this figure nust be
interpreted with caution because the 95% confidence limts
are very wide and it assunes all relevant cases were
notified. In fact it is based on only seven children found in
a three year period. O these seven, tw died, one with
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Reye's syndronme and one with an overwhel mng viral infection.
One child with major defects had Coxsackie B5 virus isol ated
fromthe CSF, which could have been the cause of ill ness.
This | eaves four children, only one of whom was severely
handi capped when | ast seen, with no alternative explanation
for their illness. The real cause of the handicap in these
children remains in question -- was it a reaction to vaccine
or did they have sone ot her undi agnosed problenf? It nust be
remenbered that pertussis inmunisation is given at the very
age when children are nost |likely to manifest serious
neurol ogi cal disorders. In the circunstances it is clearly
unwi se to attribute a causal connection in individual cases.

Qur view remains, therefore, that the risk of death or
brain damage attri butable to pertussis vaccine, if it occurs
at all, is a very rare event and far |less than the risk of
deat h or damage due to whoopi ng cough

Commencing at Tr. vol. 20, p. 2591, line 30, Dr. Ross
di scussed the NNC. E. S. report with reference to his report, ex.
69-2, and the two papers nentioned above. He indicated that
that exhibit and the two papers nentioned are on the basis of
the full count of 1,182 children rather than the 1,000
contained in the prelimnary report. At p. 2600, line 17, Dr.
Ross agreed that the attributable risk figure of one in 330, 000
given in Table IV (b) at p. 292 of the Ceneva report, is the
nost up-to-date attributable risk figure that has been
publ i shed.

Dr. Ross went on in his evidence to explain that the
attributable risk of one in 140,000 refers to all cases, that
is, all children admtted to hospital with the type of
neur ol ogi cal di sease or damage referred to in the notice sent
to British consultants, and the figure of one in 330,000 refers
to the snmall group who were dead or neurologically inpaired
after 12 nont hs.

He went on to indicate that the seven children with | asting
probl ens nust remain in the analysis because that is how the
study cane out. But he stressed that followup work is still
being done and "... it is inportant that it is understood that
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anong those seven children, at |east half have good | ogi cal
alternative explanations for their disorders”. And, at p. 2605,
line 6, Dr. Ross testified:

So, out of this enornmous study for three years, we find four
children with serious problens and no virus or no other
expl anat i on.

And of those four, only one is very seriously damaged. Only
one is really grossly backward.

Dr. Ross proceeded further to point out that there have been
many i nprovenents in diagnostic technique in the years since
1979, and if it were possible to exam ne these children today
ot her causes m ght be assigned for their condition. He stated
further, at p. 2606, |ine 25, that:

We, at the tine -- it is inpossible, in the light of the
encephal opat hy study, to really make a confident statenent
that there is a brain-damagi ng problemthat can be attributed
t o whoopi ng cough vacci ne.

The fact that we found this small nunber of children with
ti me-associ ated probl enms does not make convinci ng causal
evi dence; and as we've seen, the nore these children were
| ooked at, the fewer that had no alternative expl anation.

| base this both fromthis study -- but | think just as
powerfully fromny everyday work as a clinician as well.

Dr. Ross testified that he would like his final word on the
subject to be considered as that with which he and Dr. Ml er
concl uded the published letter of January, 1986, nanely:

Qur viewremains ... that the risk of death or brain danage
attributable to pertussis vaccine, if it occurs at all, is a
very rare event and far |less than the risk of death or damage
due to whoopi ng cough.

As already indicated, virtually all the experts who testified
on the subject were in agreenent that the N.C.E.S. was regarded

1988 CanLll 4636 (ON SC)



as the nost conplete and accurate study with respect to
attributable risk that has been done. Neverthel ess, there was
criticismfroma nunber of sources. These criticisnms nust be
exam ned.

Dr. CGeier, at p. 3023 of Tr. vol. 24, stated that the study
was "... done backwards". He describes this as the opposite way
of looking at the problemto that in which many of the early
studi es had been done. However, contrary to what first appeared
to be the case, this does not seemto be a criticismby Dr.
CGeier. He explained hinmself by saying:

O those who reported encephal opathy, the first one thousand
that were reported in the British Registry, we were then
going to go back and | ook and see how many of these had DTP
shots. It's the opposite way of |ooking at it.

Both studies are prospective, in the sense the data was
begun before the studies were collected. You say, "let's see,
of the first thousand children that have brain damage in
England let's see what the odds were that they had a DIP in
the close proximty to the report,"” rather than, "let's | ook
at all the children who had DTP and see how many of them had
encephal opat hy".

It would appear that what Dr. Geier is really doing is
conparing a prospective case-control study to a cohort study.
No one questions that a cohort study is regarded as a better
met hod, but, as several w tnesses testified, the enornous
nunbers and the length of tinme required can nmake the net hod
i npractical .

Dr. Ceier does claimsupport for the view that DTP can and
does cause encephal opathies in the report, or at least in the
condensed version of it published in the British Mdi cal
Journal in May of 1981, found as ex. 73(i). He accepts the
relative risk figure given as 2.4 and he stresses the P val ue
of 0.001, making it a probability of less than one in a
t housand that the relative risk figure is wong.

Dr. Ceier believes that there is general agreenent anong
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know edgeabl e people that the N.C. E. S. shows that
encephal opathies are related to DIP

Dr. Ross, one of the authors of the study, acknow edged sone
potential sources of bias init. One of these may be what Dr.
MacRae woul d call inclusion bias or notification bias. It was
likely that the doctors who were asked to notify the study of
cases were fully aware of the purpose of the study if for no
ot her reason than the fact that the notepaper on which they
recei ved notice of the study had on it, "A Study of Serious
Neur ol ogi cal Di sease and | nmuni zation". The result m ght well
be that doctors readily notified the study of children whose
probl ens were tine-associated wth vacci ne and may have been a
l[ittle slower to notify children with the neurol ogi cal
conditions specified for the study but who had not recently
been vacci nat ed.

Dr. Ross acknow edged severe criticismby one paediatric
neur ol ogi st because she had becone aware of a nunber of cases
that were tinme-associated with the vaccine that should have
been notified and were not.

Dr. Pollock also considered that there m ght well have been
notification or selective bias in the study because of his
experience in connection with his own study, referred to
al ready as the Northwest Thanmes Study. He found that, when
physi ci ans were asked to report serious or unusual reactions
whi ch foll owed the adm nistration of DTP or DT, reports of
convul sions in tenporal relation to DIP and to DT began to cone
in and there were many nore reported in relation to DIP than to
DT. Thus, it appeared that DITP was causing nmany nore
convul si ons than was DI.

As time passed, however, Dr. Pollock and his associ ates

di scovered by other neans that there was serious under-
reporting of convul sions associated with DI, far fewer than
woul d have been expected even by chance al one.

Dr. Poll ock hypothesized that because there had been so nmuch
medi a reporting of DIP as causing problens, any cases in which
troubl e devel oped which were tenporally associated with DTP
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were reported even though a | arge nunber of them had conditions
readily attributable to some other cause. The Pol | ock group
therefore arranged to obtain the conputer record of al

children who had entered hospital with any condition that m ght
ever have related in any way to DTP i muni zati on. From a study
of these records, Dr. Pollock testified (Tr. vol. 22, p. 2845)
t hat :

We found that, in contrast of what we had found earlier from
doctors reporting, that using this objective way, we found
that febrile convul sions were just as common after

di pht heri a-tetanus-pertussis as after diphtheria-tetanus.
There was virtually no difference between them

And we also found that wth the serious neurol ogi cal
di sorders, we found just the same nunbers turning up in DIP
and the DT -- as in the DT group.

They found that every case of a serious neurol ogical

condition after DTP which had been found by the conputer search
had al ready been reported by the voluntary system but in
contrast none of the children found fromthe conputer search to
have brain disorders in tenporal relation to DT vacci ne had
been reported.

Dr. Pol |l ock concluded that physicians, |ike everyone el se,
tend to see only what they expect to see and that a voluntary
reporting systemw || contain serious flaws if the reporters
are aware of what is being | ooked for.

Bi as

The report by Doctors Pollock and Morris of the Northwest
Thames Study becane ex. 69-8 before nme. Much of what | have
been saying about it is found in the summary at the
comencenent of that article, as follows:

Vol untary reporting of vaccine reactions was intensified in
a single large region for seven years. Anaphyl axis and
col | apse, convul sion, and neurol ogi cal disorder were reported
nost frequently after diphtherial/tenatus/pertussis (DTP). The
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greater frequency of recorded reactions after DTP than after
DT coul d have been due to bias caused by the adverse
publicity accorded to pertussis vaccine, since no major

di fference was found when the i nmuni zation histories of
children admtted to hospital with such conditions were
conpared. No convincing evidence that DIP caused mmj or
neur ol ogi cal damage energed fromthis |arge and | engthy

st udy.

| add in passing that the study ran from January, 1975 to
Decenber, 1981, during which tinme approximately 134, 700
children conpl eted three doses of DTP vacci ne and 133, 500
children conpl eted courses of DT vacci ne.

The purpose of nentioning the Northwest Thanes report in sone
detail is sinply in recognition of the fact that Dr. Poll ock
had consi derabl e experience wth case reporting before he
undertook to give an opinion about the NC E S. Dr. Pollock's
criticismof the NCE S was mainly that it did not elimnate
bias as a factor reducing the validity of the results. As with
the Northwest Thanes Study, it was a fact that the nedical
profession in Britain, because of nedia prom nence given to the
i ssue and the well-known concl usions reached by such studies as
Byers and Mol | and Kul enkanmpff, were conditioned to believe
that DTP did, on occasion, cause serious neurol ogical
di sorders. Hence they were quick to report cases where such
di sorders occurred in a tenporal association with DTP but not
when they followed DT. It was known at the tinme that many of
the mlder sorts of reaction did in fact follow DT with the
sane frequency as those that foll owed DTP

Incidentally, the Hertfordshire Study (ex. 69-9) went to
greater lengths to elimnate the possibility of bias, and in
passing it is interesting that that study detected virtually no
difference wwth respect to the rare, serious neurol ogical
di sorders in the DIP group of children as conpared to the DT

group.

Dr. Pollock also indicated a possible bias by virtue of the
need to assess the children in the NNC E. S. The classification
was carried out for each case in the NNC E. S. by one
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i ndi vidual, Dr. Bellman, and Dr. Pollock was of the view that
the tendency of Dr. Bellman, and others involved in conducting
the study, was to err on the side of including doubtful cases
if difficulty in classification existed.

The latter suspicion is supported by the evidence of Dr. Ross
at Tr. vol. 21, p. 2714, where he stated:

But we did, the whole tine, try and nake a "worst case"
estimate, so that -- | nean, that it is highly likely that
the [NCES] study will be biased towards children with
probl ens tinme-associated with vaccine, know ng the ways of
human nat ure.

In Dr. Pollock's view the biases that in all |ikelihood
operated in the NC E. S. were all in such a direction as to
overstate the risk of vaccination

It is interesting that Dr. Ross acknow edges that Dr.
Poll ock's criticisns were justified because Dr. Poll ock had
done an independent survey where he found, as we have
di scussed, that if one | ooks at notifications by doctors one
obtains a figure, but if one goes directly to conputerized
hospi tal adm ssion diagnoses quite different reasons for
adm ssi on nay be obt ai ned.

As we have indicated, Dr. Mrtinmer is an em nent

paedi atrici an who has held many i nportant appointnents,
including that of director of the departnent of paediatrics at
Cl evel and Metropolitan Hospital, and he is presently vice-
chai rman of the departnent of epidem ol ogy and bi o-

statistics at Case Western School of Medicine, C evel and,

with privileges at the University Hospitals of O evel and and
Cl evel and Metropolitan General Hospital. Dr. Mrtinmer has done
a good deal of work in the field of epidem ology, both as a
prof essor and consultant to the United States Governnent, as
well as to private organi zations.

At Tr. vol. 31, p. 4035, he stated that, although he
continues as professor of paediatrics and sees patients both in
the out-patient and the in-patient divisions of two C evel and
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hospitals, his "... primary appointnment is not paediatrics any
nmore; it is epidemology. | changed careers so to speak in
1975." He is president-elect of the American Epi dem ol ogi cal
Soci ety. He has been asked by the Anerican Acadeny of

Paedi atrics, which is responsible for making recomendations to

paedi atricians regarding the control of infectious disease in
children, to assist in the preparation of what is known as the
Red Book. This is a publication containing systenmatic
recommendations for the control of disease, including

i mmuni zation, quarantine and treatnent. He has revi ewed and
updat ed the nost recent chapter on whoopi ng cough (pertussis)
and several other diseases. The Red Book is distributed

t hroughout the western hem sphere to all nenbers of the

Aneri can Acadeny of Paediatrics and it is available for
purchase by ot hers.

That portion of the 1977 edition of the Red Book is found as
tab 3 of ex. 101-A

Dr. Mortinmer expressed very concisely, on p. 8 of his report,
ex. 100(A), his view that, "... pertussis vacci ne does not
cause acute encephal opathy with permanent brain damage or, if
it does, such occurs sufficiently infrequently to be
i mreasur abl e". Perhaps the first three of the reasons he gives
for this opinion are nost valuable as illustrating his
criticismof the results of the NNC E. S.

First, although British physicians have a far better
under st andi ng of the requirenents of epidem ol ogi c studies
than do U. S. physicians, there is a strong possibility that
children with acute encephal opathy were nore apt to be
referred to the study if there was a history of pertussis
vaccine admnistration than if there was not. [Dr. MacRae's
"adm ssion bias".]

Second, there is clear evidence in the NCES that sone of
the unfortunate illnesses in these children represented
i nevitabl e mani festations of pre-existing disorders and that
pertussis vaccine, probably because of its well-known
system c effects, either attracted the parents' attention to
t hese synptons or brought themforward in tine. Third, the
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data indicate that there was an el evated risk of these
synptons follow ng diphtheria and tetanus toxoids w thout
pertussi s vacci ne.

We conme next to Dr. MacRae's opinion, but before doing so it
is useful torefer to p. 7 of Dr. Mrtiner's report, as it ties
in with the considerations that concern Dr. MacRae and because
Dr. Mortiner's experience in epidem ol ogy makes hi mone of the
few wi tnesses qualified to cooment on the statistical aspect of
t hese st udi es.

Onp. 7 of Dr. Mortimer's report is found the foll ow ng:

In the United Kingdomduring the years 1978-1979, a conpl ex
nati onw de study was undertaken to try to determ ne the
frequency with which pertussis vacci ne produced permanent
brain damage. This is the only study of its kind, and in ny
vi ew probably could only be done in the United Ki ngdom
because of the organization of its health care system It is
this study that produced the nowfamliar estimate that
pertussis vacci ne i nduces permanent brain damage in
previously normal children once per 330,000 doses. However,
because the nunber of possibly affected children was only
seven, the so-called 95% confidence interval is one in 50,000
to one in 18,000,000, which sinply neans that it is 95%
probable that, if the study were extended to include tens of
mllions of children, the true risk would be sonewhere in
t hat range.

Wth respect to his criticisns of the report generally, Dr.
Mortimer expressed the sanme views in his evidence, as shown in
Tr. vol. 31, comencing at p. 4145, as foll ows:

Q Could you please explain to us your reasons, follow ng the
sequence set out in the report?

A Al right.
The first reason is that the people who conducted the study

wer e dependent upon | earning about every child in Britain,
during the period of the study, who had an acute brain disorder

1988 CanLll 4636 (ON SC)



as defined in the study, of unknown expl anation, or that was
not imrediately evident in ternms of causation.

The study was widely publicized in Britain, and | think it
was known that it had to do with the question of brain danage
from pertussis vacci ne.

Accordingly, as sophisticated as the British physicians are
-- | think they're nore sophisticated than those in the U S.,
inthe min-- 1 think it would be quite understandable if
sone physicians, when such a child cane to their attention,
were nore likely to refer the child to the study personnel
-- in other words, were nore likely to notify the people
involved with the study that, "I have a candidate child for
the study" if that child had recei ved whoopi hg cough vacci ne
than if the child had not.

Dr. Mortinmer went on to say that the NNC E. S. also indicates
that there appears to be an increased risk follow ng di phtheria
and tetanus toxoids w thout pertussis vaccine, even though the
increase is not sufficient to be statistically significant.

That fact al one m ght make one say that when there is an

i ncrease follow ng DTP and al so one followi ng DT possibly sone
of the risk attributable to the pertussis vacci ne m ght have
been due to the diphtheria or the tetanus.

After review ng other aspects of the study Dr. Mortinmer
concluded this part of the discussion on p. 4147 at line 24 as
fol |l ows:

For these reasons, |, and many of ny col | eagues, have
devel oped increasing doubts as to whether the National
Chi | dhood Encephal opat hy Study does i ndeed show that there
truly is a risk of permanent brain danmage from pertussis
vacci ne.

Dr. Kenneth MacRae has al ready been referred to with respect
to sone of the general principles of epidem ology. Dr. MacRae
is critical of the NC. E.S., in which he participated, not so
much fromthe point of view of the study design, although he
does enphasi ze biases which he finds inherent in the study, as
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fromthe point of view of its statistical significance, given
not only the originally small nunber of unexpl ai ned cases but
the reduction of that nunber to the even smaller total of four,
as found by the subsequent investigations. To state his
conclusion at the outset, Dr. MacRae was asked for his opinion,
as a statistician, with respect to the association, if any,

bet ween DTP vacci ne and serious permanent brain damage or
death, as drawn from his exam nation of the study. In Tr. vol
38, p. 5040, line 28, he gave it quite unequivocally in these
terns:

| think the study shows no statistical association between
DTP i mruni zati on and brai n damage or deat h.

He was subsequently exam ned and cross-exanined in detai
respecting his reasons.

In dealing with the study, Dr. MacRae dealt first with the
sel ection of cases. And at p. 5066 he indicated that there were
1,600 odd children notified by doctors to the study, but the
study team decided that 1,182 actually nmet the guide-lines of
the study. As we know, the initial report was confined to the
first 1,000 of these children. As pointed out on p. 5067, with
an annual birth rate of 600,000 and a duration of the study of
al nost three years, the target popul ation from which those
relatively few cases were drawn was approximtely 5.4 mllion
child years over the period.

Expl aining the selection of controls, Dr. MacRae pointed out
t hat what was done was to put together a notified case and two
controls, selected fromthe general population in the way
indicated in the study, and then determ ne whether any of those
t hree had been vacci nat ed.

Dr. MacRae anal yzed the sel ection process, pointing out that
the nere requirenment of adm ssion to hospital under the
classifications described in the study may not be an entirely
reliable method of catching all the serious cases; a bias which
he calls "Berkson's bias" may exist, nmeaning a possibility of
di fferences between children admtted and children who were not
admtted, stemmi ng from such things as extraordi nary parental
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anxiety, or the lack of such, or a previous relationship with
the local health care facilities, or the |ack of such. Thus,
the children admtted to hospital may not be a totally typical
random sanpl e of the popul ati on. However, he did not consider
Berkson's bias to be a major consideration in the N.C E. S.

Dr. MacRae pointed out at pp. 5075-6 that what has already
been described as adm ssion bias may have existed, stemm ng
fromthe fact that the study was undertaken at a tinme when
there was w despread concern about the allegedly harnful effect
of pertussis vaccine and that even the heading on the study's
not epaper could well |ead doctors to be nore ready to notify
i nocul ated children rather than those who had not been
inoculated. He lists also the "exposure suspicion bias" and the
"di agnosti c suspicion bias", both of which cause probl ens of
objectivity when one is attenpting to collect cases in a
scientific way.

Dr. MacRae pointed out in his report, comencing at p. 32,
t hat al though the guide-lines stated that all possible cases
fulfilling an entry criterion should be notified to the study,
Table V.3 (p. 110) of the report shows a substantial variation
in nunbers of cases and in the notification rate per year
across the various health regions of Great Britain. He pointed
out that there is considerable variation in the notification
rate and in the sorts of cases actually notified fromthe
vari ous regions, and he suggested that this inplies selectivity
and i nconpl eteness of notification in at |east sone of the
health centres. It is thus likely that clinicians were
sel ecting cases for notification in different ways and this may
reflect a bias based on the know edge or suspicion that the
respective cases had been recently vacci nat ed.

Dr. MacRae al so pointed out that there are reasons why the
controls selected, renenbering that this was done by | ocal
doctors throughout the country, may not have been fully
representative and the proportion of inmmnized in the controls
mght be alittle bit |ow

Dr. MacRae, at p. 5082, discussed sonething he calls
"retrospective recall bias". Though the nanme may not be
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famliar, the concept is one with which all judges are famliar
because of the length of tine that may el apse between the
happeni ng of an event being described by a witness and the date
of trial or description.

Dr. MacRae pointed to the Blue Book itself, at p. 102, as
recogni zing this problem in the follow ng terns:

Even when the onset of illness was apparently acute, the
significance of possibly m nor prodromal events was sonetines
in doubt, and in these circunstances assi gnnent of a clear
date of onset could be difficult. It was apparent that
clinicians were not consistent in their interpretation of the
histories in such cases, and this presented the NCES with a
serious problem

For purposes of the study, it was necessary to assign a date
when a child was vaccinated and also to recall when the child
started to becone ill. Either or both of these events could be
mont hs or years before the study which asked for the assignnment
of date. He pointed out that, even though the study recognized
this problemand tried to solve it by having an epi dem ol ogi st
and a paedi atrician nmenber of the team assign for each case a
date of onset, those experts were neverthel ess dependent on the
hi story that was given them by the doctors and the parents of
the child cases.

Summari zing the opinions of the experts who testified with
respect to the NNC.E.S. report, therefore, |eaving aside for
t he nonent the question of the confidence factor, all are
agreed that, although the study was designed with great care
and was by a long way the nost exhaustive and systematic study
t hat has been done, it is inpossible to be confident that bias
has been renoved and the operation of chance elimnated. In
Chapter 3 of the report, Blue Book p. 99, the authors

acknow edge that any estimates of attributable risk " shoul d
be interpreted with considerable caution". In their summary at
p. 149, the authors state that:

These figures nust be interpreted wth caution owing to the
nature of the underlying assunptions and the breadth of the
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confidence limts attached to them

The final statenent in the prelimnary report at p. 149, is
t hat :

Taki ng account of possible alternative explanations of the
clinical findings in cases associated with DIP and of the
fact that simlar cases occur after DT vaccine, it seens

i kely that permanent damage as a result of pertussis

i mmuni zation is a very rare event and attribution of a cause
in individual cases is precarious.

I n making his analysis, Dr. MacRae made consi derabl e
reference to the two subsequent docunents al ready nentioned,
the article by Mller et al., at the Fourth Internationa
Synposi um on Pertussis neeting in Geneva in 1984, and the
letter fromDoctors Ross and M| ler, published in the Archives
of Disease in Childhood in January 1986, exs. 69-3 and 69-4
respectively. As both articles nake clear, the cal cul ations of
attributable risk and the concl usions of the study were based
on a total of seven cases found in a three-year period.

Looki ng, for convenience, at Table IV(b), on p. 392 of the
synposi um paper, ex. 69-3, the relative risk is given as 4.7
and the attributable risk as one in 330,000, with 95%
confidence intervals of one to 18, 000,000 to one to 50, 000;
meani ng, as Dr. Mrtinmer pointed out, that if the study were
extended to include tens of mllions of children the true risk
woul d |ie somewhere in that range.

However, Dr. MacRae went on to consider what happens when the
cases and controls are altered, as they were in fact and as
reported on by Doctors Ross and MIller in ex. 69-4. Three of
the seven children died of other causes, nanely, Reye's
syndrone, an overwhelmng viral infection, and Coxsackie B-5
virus. In the words of the letter, "[t]his |eaves four
children, only one of whom was severely handi capped when | ast
seen, with no alternative explanation for their illness".

Comrencing at p. 5102, line 16, Dr. MacRae exam ned the
statistical effect of |osing one or nore of the original seven
cases.
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He indicated, first, wth reference to the table given at p.
47 of his report, ex. 124-2, that the effect of |osing one case
brings the attributable risk to one in 330,000 with 95%
confidence interval of one to 2 billion, 800 mllion to one to
62,000 "... just totally unneasurable", in Dr. MacRae's words.

Wth the loss of two cases the relative risk is reduced to
3.33 with the 95% confidence interval being 0.8 to 18.42 -- the
lower limt is less than one and therefore is of no statistical
si gni ficance.

Following p. 48, Dr. MacRae set out a series of figures
indicating the relative risk and the 95% confi dence interva
with different conbinations of cases and controls.

On p. 1 of the pages of tables, it is indicated that four
cases and three controls, as reported in the Ross-M Il er
letter, gives a relative risk of 2.67 with 95% confi dence
interval of 0.60 to 14.90.

Dr. MacRae al so perforned cal cul ati ons when testifying and
this sheet becane ex. 126. | quote fromhis evidence at Tr.
vol . 39, p. 5105, comrencing at |ine 24:

Yes, what |'ve taken is four cases and three controls, where
the relative risk is 2.67 -- that is 8, 4 tines 2, divided by
3. That gives an attributable risk of one in 446, 676.

And the 95% confidence limts are frommnus 2.9 mllion
if I can put it that way, to 93, 995.

And the mnus neans that it is possible that the vaccine
reduces the risk of brain damage by this anount, by one in
about 2.9 mllion vaccinations.

Now, clearly these nunbers are extrenely | ow rates of
anything, but it is possible that the data could have arisen

froma vaccine which is actually protective.

Referring then to ex. 125, and to the NNC E. S., he went on as
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foll ows:

Yes, section A The absolute risk is that one in a mllion
children will devel op brain damage in any one week.

Q Al right.

A. So -- regardl ess of exposure to anything, but the
background rate is one in a mllion per week.

So it would be about 50 per mllion per year is the
background rate, as estimated fromthe NCES s figures.

Q And then how would that relate to those confidence limts
that you have just cal cul ated on 1267

A Well what it does is, it shows that such a tiny rate as
this, that to estimate rates of one in 446,000 or one in 2.9
mllion --

Q Negati ve.

A. -- a negative rate -- fromjust four cases and three
controls, is an extrenely precarious exerci se.

That to say a vaccine has made a risk increase by a nunber
of one in 446,000, when you just have four cases, seens to ne
really using nunbers in a rather far fetched way.

These are extrenely fragile estimtes of anything.

Q And would you, in the background cal cul ation that you
made, would you end up with sonmething |less than or in excess

of oneinamllion, in relationship to vaccination wthin

one week?

A Well, actually it's just under one in a mllion.
Renmenber, | said that we had 5.4 mllion children, child

years, in the NCES. And we have got four cases out of 5.4
mllion child years, which is just less than one in a
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mllion.

Q As opposed to three control s?

A. As opposed to three controls, yes.

So thisis -- well | nean | don't want to overinterpret
these figures, but this is the sort of magnitude that is
entirely consistent with a background rate of approximtely
one in a mllion per week.

Q And then if you nove to one serious case --7?

A. If you nove to one serious case, the whole thing becones
an exercise in astrononmy. But | can give you the figures if
you' d like to see them

Dr. MacRae then cal cul ated on ex. 127 that wth one case and
three controls the relative risk becane 0.67 and the
attributable risk one in mnus 3,557,667. N nety-five per cent
confidence limts becanme one in mnus 1,255,039 to plus one in
384, 889.

Going on, on p. 5108, Dr. MacRae stat ed:

So, it's now a protective, relative risk, and the
attributable risk that this suggests is a reduction of one in
about three and a half mllion shots of the vaccine.

And the confidence Iimts go fromquite a strong protective
effect -- well, when | say "strong" it's only one in 1.2
mllion, it nustn't be overstated -- to -- it's consistent
also with a nodest harnful effect of one in 384, 889.

On pp. 5109-10 in his dialogue with counsel, Dr. MacRae

stated that the calculations resulting fromone case only neant

that while the unvaccinated risk is one in 1.2 mllion the
vaccinated risk would be one in 1.8 mllion, or a protective
effect -- a slightly smaller |ikelihood of brain damage in the
vacci nated than in the unvacci nat ed.
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Dr. MacRae concluded his exam nation-in-chief, starting at p
5120, line 27, as follows:

It would seemto be that although one hesitates to state his
positive conclusion too strongly, this study seens to show
that this danger which had been suspected from case reports,
when you actually look for it in a controlled objective way,

i nasnmuch as that is possible, you don't find the problem

Q Could you express the |ikelihood in percentage?

A Well I -- 1 wuld think that I would be 99% confi dent that
this suspicion that pertussis vaccine is dangerous is -- is
just a logical fallacy: post hoc ergo propter hoc.

It's -- and there's no cause-effect link underlying this.

Dr. J.B.P. Stephenson was particularly enphatic in his view
that the NNC.E.S. did not establish a causal relationship
bet ween DPTP and serious permanent brain damage. |ndeed, he
went to the extent of expressing the view that the study in
fact found the opposite. He had the advantage of having access
to the MD. thesis of Dr. Bellman, a junior participant in the
study who subsequently did nmuch work with the data. The Bell man
report is referred to not only in Dr. Stephenson's report, but
al so in sone of his evidence and in that of Dr. MacRae.

Dr. Stephenson is a consultant in paediatric neurology at the
Royal Hospital for Sick Children, York HIl, & asgow, with many
appoi ntnments and many publications to his credit. He readily
admtted in cross-exam nation that he has the reputation in
sone quarters of being an extrem st, and indeed his statenent
that the N.C. E.S. showed that there was no causal rel ationship
goes well beyond what is required in the circunstances, and
i ndeed goes beyond | ogical possibility. Nevertheless, Dr.

St ephenson' s evi dence nmust be treated with respect and with
consi derabl e weight attached to it.

Havi ng revi ewed what | consider to be the nost significant
evidence relating to the NNCE S. and to the other studies and
reports that preceded it, as well as sone that foll owed, and
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considering the very small nunber of cases yielded by the
NNCES inrelation to the | arge nunber of infant births
during the relevant period, | amunable to conclude that the
N.C.E. S. or any other epidemological study to which I have
been directed nmakes it nore likely than not that the pertussis
conponent of DTP or DPTP causes serious, permanent brain damage
in infants.

The witnesses who felt that the relationship had been
established had in no case participated in the study or nade a
t hor ough exam nation or analysis of it. The North American
W t nesses, on the whole, were prepared to accept the figure of
one in 330,000 as a reliable estimate of risk to those who were
vaccinated. Dr. Mortiner, however, freely admts that he once
t hought DTP caused brai n damage, though rarely. He now feels
" it probably does not". (Tr. vol. 31, p. 4134.)

The figure of one in 330,000 was m sunder stood by nost of
such witnesses as being an absolute risk. As denonstrated by
Dr. MacRae, the figure was in fact one that denonstrated the
excess risk to a vaccinated child and, even taking it at its
face value, it represents a figure to be added to the absolute
risk run by the popul ation, regardl ess of vaccination status.

It is noteworthy that the witnesses fromthe United Kingdom
who had participated in the study or who had been concerned
with an analysis of the results were at one in the opinion that
the published results, at least so far as attributable risk was
concerned, nmust be treated with great reserve and do not
establish a causal rel ationship.

Fragile as the original findings were, their significance is
so diluted by the subsequent follow up investigations that one
cannot accept them as convincing evidence of causal
rel ati onship and | accept the opinions of the experts who so
concl uded.

The bi ol ogi cal mechani sm

Anot her area with respect to the causal rel ationship about
whi ch nmuch evidence was led is that of the likelihood or
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ot herwi se of a plausible biological nechani sm being
denonstrated. |If the pertussis elenent in the DPTP vaccine is
to cause brain damage, sonme nechani sm nmust exist by which this
can occur. Does the evidence denonstrate as a matter of
probability such a nechani sn?

In exam ning the plaintiffs' position | shall draw freely
upon counsel s' subm ssions and upon portions of the testinony
of witnesses called by the plaintiffs in order that the case
may be stated as accurately as possible.

The plaintiffs' position on this aspect was very briefly
summari zed at the commencenent of argunment at Tr. vol. 68, p.
8535 at line 14, as foll ows:

And the theory of the nechanismof injury, nmy lord, is that
endot oxi n, which is contained in the whol e-cell pertussis
vaccine and situated in the outer wall, cell wall, of the
vaccine, is released into the human body foll ow ng

i noculation and finds its way systematically into the human
body, and nore likely than not crosses the bl ood-brain
barrier, and in consequence of that, damages brain tissue and
creates an injury in the child that has been denonstrated and
mani fested in the infant plaintiff, Patrick Rothwell.

Much of the biological background was given by Dr. Arthur
Cifford Zahal sky, a professor of imunology in the departnent
of bi ol ogical sciences, Southern Illinois University,
Edwardsville, Illinois. Dr. Zahal sky received his Bachel or of
Sci ence degree in genetics fromMGII|I University in 1952, and
in 1967 he received a Ph.D. degree in mcrobiology fromthe New
York University and Medical Centre, New York, N.Y. H's major
field of study was in the area of mcrobiology, particularly in
pr ot ozool ogy.

He was, from 1971 to 1974, chairman of the faculty of
bi ol ogi cal sciences at his university, but in the latter year
he was asked by other nmenbers of the faculty to resign the
position and he did so. He has not taught at the university
| evel since 1986. His principal research interest for sone tine
was a parasite called trypanosoma. Hi s acquai ntance with DTP
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vacci ne and pertussis vaccine generally has been largely by
literature review. In addition, he has testified in connection
with a nunber of actions and, in the course of preparation and
gi ving testinony, has exam ned docunents and protocols produced
by several manufacturers of pertussis vaccine.

Strictly speaking, Dr. Zahalsky is not qualified to testify
as to the nechani sm of encephal opathy and freely agreed with
his own counsel in exam nation-in-chief that this was so. He
did claim in ny view correctly, that he was in a position to
testify as to the biologic activities of the principal
pertussis toxins that would be present in the human body
foll ow ng i mmuni zati on with pertussis.

Dr. Zahal sky's manner of testifying made himan extrenely
difficult witness to understand. Nevertheless, it was apparent
that he spoke to a very large extent in general terns and was
concerned to describe the properties and activities of these
vari ous conponents.

In fairness to Dr. Zahal sky, he was slow to claimthat
speci fic nmechani sns did produce specific danage in the brains
of children inoculated with pertussis vaccine. Instead, relying
mainly on the literature in the field rather than on his own
particul ar experience, he postul ated a nunber of ways in which
it mght be possible for danage to result.

It is inportant to renenber that the plaintiffs nmust prove
their case and in nedical and scientific matters it is not
sufficient to show that a cause and effect sequence is
theoretically possible. For the plaintiffs to discharge their
onus they nust show, on the bal ance of probability, that a
cause and effect relationship does exist.

At p. 144 of his witten subm ssion, para. 196, counsel for
the plaintiffs summarizes well the general description of the
Bordetel | a pertussis organismgiven by Dr. Zahal sky in the
follow ng terns:

The genus species nane, Bordetella pertussis, identifies a
gram negative organismwhich is growm in a certain manner and
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whi ch, when harvested, conprises a collection of organi sns
that are introduced into a vial, with the diptheria, tetanus
and polio vaccine conponents to nake up the conbi ned product
DPTP. During growth, the organi sm el aborates a nunber of
substances within the cell wall, as a result of their
synthesis within the organismitself. There remains sone
doubt as to whether a cell nenbrane exists under the cel

wal | . However, the synthesis of the conmponents conprising the
cell wall illustrates an organi smthat achi eves densities of
many billions of growh in an appropriate nutrient nedi um

Wthin the organismthere is the synthetic capacity to make a
host of antigens, sonme desirable, sonme undesirable, that the
organismitself is capable of generating.

At para. 197, counsel goes on

The outer boundary of the organi smcontains a nunber of
substances including: (a) hemagglutinin; (b) Endotoxin
(Li popol ysaccharide); (c) Agglutinins.

These nol ecul es are produced wthin the organism and form
part of the matrix or structural conponent of the wall of the
organismitself.

The | ast-noted quotation will be of sonme inportance when
consideration is given to the steps taken or neglected by the
def endant, Connaught Laboratories, wth reference to its
treatment of the whole-cell pertussis bacteriumit grows and
the elimnation or the toxoiding of those parts of the
bacteriumcell known to be or thought to be harnful in the live
state.

To toxoid a toxic substance such as endotoxin or exotoxin is
to treat it so as to renpve as conpletely as possible its
toxicity while retaining the properties of stinmulating the
formation of antitoxin. Such a toxoided product is known as a
t oxoi d.

In my opinion, it is unnecessary to reviewin detail the
specific ways in which, in Dr. Zahal sky's view, damage to the
brain mght result. The significance of the word "mght" is not
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to be overl ooked as Dr. Zahal sky was unable to point
specifically or categorically to any such process as having
been shown to produce permanent devastating brain damage, nor
was he able to point to an authority in the literature that has
accepted his views.

The various theories advanced by Dr. Zahal sky were put to
those of the defendants' w tnesses who were qualified to
comment upon them and they were able, in ny opinion, to point
in each case to the nodifications and reservati ons expressed by
the authors naned by Dr. Zahal sky in support of his positions,
and in sone cases they pointed to conclusions reached by the
aut hors opposite to those which Dr. Zahal sky professed to find.

O the several nmechani sns suggested by Dr. Zahal sky, the only
one, in ny opinion, that remains to any degree plausible as an
agent of causation is the theory that an endotoxin is thought
by sonme to weaken the bl ood-brain barrier that exists in the
circulatory systemw thin the brain; it is sonehow able to
attack the brain directly and cause damage, whether by itself
or in a synergistic conbination w th exotoxin.

VWhile the possibility that shock or a shock-1like condition
may be produced in such a fashion is conceded by at | east sone
of the defendants' experts, they assert that shock that would
produce di sastrous permanent brain danmage would be a dramatic
event, calling for imedi ate intervention by a parent or by
medi cal personnel.

Concl usi on

Wil e one dislikes in a case of such serious inport to rely
excessively upon the principle of onus, it cannot be forgotten
that the onus does lie upon the plaintiffs to establish, if
only by the slimest bal ance of probability, that a naned cause
is likely. To denonstrate a possibility is not enough;
probability must be establi shed.

Wiile there are certainly major differences in fact and not
all of the evidence was the sane, Lord Justice Stuart-Smth, in
Loveday v. Wellcone, supra, had to decide the precise question
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of causation that is before ne. In dealing with the question of
proof and with reference to Wlsher v. Essex Area Health
Authority, [1988] 1 AIl ER 871 (H L.), he had this to say, at
p. 16 of the unreported judgnent:

In nmy judgnment the decision [WIlsher] made it clear beyond
doubt that the Court nust decide as a question of fact

whet her the vaccine can cause pernmanent brain damage in young
children and that the onus of doing so rests on the Plaintiff
and the standard of proof is the balance of probability.

That statenent accords precisely with our law, as | viewit:
see, for exanple, Buchan v. Ortho Pharmaceutical (Canada) Ltd.
(1986), 54 O R (2d) 92, 25 D.L.R (4th) 658, 32 B.L.R 285
(C.A), and Rogin v. Shannon (1986), 37 CC L. T. 181 (Ont.
HCJ.).

In my view, the plaintiffs have not discharged the onus of
showing that it is nore likely than not that the pertussis
conponent of the DPTP vacci ne can cause serious permanent brain
damage. The evi dence persuades ne that it cannot do so.

Having, with profound regret, reached the conclusion that |
have, it inevitably follows that each of the actions nust be
di sm ssed. However, while that finding is sufficient to dispose
of the cases, out of respect to the thorough and vol um nous
evi dence advanced pertaining to liability on the assunption
that a causal connection could be nmade, and the excellence of
t he subm ssions of counsel, | shall endeavour to indicate the
findings I would have made had | cone to the contrary
concl usion, and the reasons for such findings. Should the
matter go further it is possible that such findings would
lighten the task of the parties and of the court.

[H's Lordship reviewed the evidence concerning adm ni stration
of the vaccine and concluded that it was adm ni stered on the
advice of Dr. Raes, who injected the first dose. The other two
were given by his locumtenens Dr. Hall. Neither was negligent
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but even if Dr. Hall had been, Dr. Raes woul d not have been
vicariously liable as Dr. Hall had been exercising her own
judgment in dealing with patients comng to the office. The
limtations defence raised by Dr. Hall was unsuccessful since
s. 47 of the Limtations Act, R S. O 1980, c. 240, provided
that the tinme did not begin to run until the mnor plaintiff
was of full age. The Health D sciplines Act, R S.O 1980, c.
196, did not restrict the application of s. 47. The

manuf acturer's | eading researchers were famliar with the
literature postul ati ng encephal opat hy and grave brai n damage as
possi bl e consequences of adm nistering the vaccine and the
manuf act urer woul d have been liable in negligence for failing
to warn the physician. It could not be presuned that he would
have failed to discuss the possibilities with the child's

not her, or at |least nention them It was not negligent in
failing to manufacture the Japanese version of the vaccine
since no tests had been done which would have led to its
acceptance by the scientific community as superior to the
product then in use.

The province reasonably relied on the federal governnent to

I icense and nonitor vaccines. The province's decision not to
exercise the authority it had, and had at one tinme used, to
regul ate and nonitor did not subject it to liability. No other
provi nce issued warnings at the tine. Only one nonitored drugs
used. Hence no negligence could be found on the part of the
mnistry.

Hi s Lordship continued: ]

Damages

| come now to the assessnent of damages whi ch nust be made
regardl ess of ny decisions on liability.

In addition to the evidence that has been reviewed in the

course of these reasons, | have had the advantage of seeing in
court and revi ew ng subsequently in private the video tape, ex.
8, illustrating sone of the normal activities that occur in
Patrick's daily life. I have also heard the testinony of Dr.

Peter L. Rosenbaum and exam ned his two reports, dated June
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10t h and Septenber 22, 1987, respectively, filed together as
ex. 36. Dr. Rosenbaumis a MG I I|-trai ned physician whose
internship was at the Royal Victoria Hospital in Mntreal and
who subsequently took two years of paediatric training at the
Hospital for Sick Children, Toronto, and three years of
fellowship training at the Institute of Child Health
University of London, England. He is presently a professor with
the departnent of paediatrics at McMaster University and

nmedi cal director of the cerebral palsy centre in Ham |l ton,
director of paediatrics at the Chedoke Child and Famly Centre
in Ham | ton, and a nenber of the active staff of the Chedoke
Di vi sion of the Chedoke- McMaster Hospitals.

He teaches students and trainees at all |evels of paediatrics
and he has concentrated on devel opnental nedicine which he
describes as concern with the problens faced by children and
their famlies when those children have devel opnent di sorders,
usually related to the nervous system He further describes
that activity as concern with children who have various types
of brain damage or inpairnents in neurological function which
do or may put their |ong-term devel opnment at risk.

Dr. Rosenbaum saw Patrick on June 10, 1987, for the purpose
of assessing his current status, wth special regard to the
guestion of independence and dependency and | ong-term needs.

As a result of such evidence, it is apparent that Patrick is
al nost entirely dependent on others with respect to al
activities of daily living. He cannot actually feed hinself. He
can to a degree bring a spoon to his nmouth if it has been
filled by others, although this activity involves a good many
failures as well as successes.

He requires daily suppositories for bowel action and
occasi onal enemas. He nmust be bathed, dressed and undressed by
hi s nother, or perhaps another care-giver, and he requires
di apers for bowel control, day and night. He is carried
upstairs and downstairs, is noved fromplace to place in his
speci al wheel chair, and spends his day when not resting or
napping in the wheelchair or in a standing frame, one of which
he possesses at hone and one at school.
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He is conveyed to school daily but his activities there are
entirely passive and he requires constant attention.

He appears to have sone hearing and there is sone indication
that he enjoys listening to nusic and other sounds conveyed
through a special FMtransmtter which has been acquired for
hi m

He has sone perception of light but he is not consistently
visually attentive and it is agreed that he is functionally
bl i nd.

He requires Dilantin and Rivotril several tines daily for the
control of seizures, and during nost of the year he is given
Mogadon at bedtine as a sl eep-inducer.

He has very little responsiveness to his environnent, other
than the general response to nusic and noi se of certain kinds,
referred to above. He displays spastic quadriplegia affecting
the left side of his body nore than the right, with a m xture

of hypotonia, i.e., floppyness of head and trunk and spasticity

in his |inbs.

He has a quiet, systolic heart murmur of no clinical
significance, his blood pressure when | ast taken was 92/58 in
the right arm and the heart, |ungs, abdonen and genitalia
appear to be normal. Patrick's skin is clear and clean and he
gi ves obvi ous signs of being well cared for.

Hi s cerebral palsy results in limtation of passive novenent
at the ankles and knees, contracture at the el bows, and over-
all there is a severe |[imtation of active purposeful
novenent .

Dr. Rosenbaumis of the opinion, as were other physicians who
exam ned Patrick, that the boy will remain totally dependent
Wi th no prospect of any significant functional change fromhis
present habits and limtations.

Patrick is at risk of pneunonia by reason of his feeding
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difficulties and aspiration and his general immbility and
dependency. This dependence and his limted ability to
communi cate with others increases the risk of his being

m sunderstood or ignored at a tinme when sone illness or acute
di sconfort requires attention.

No physician was confortable with an exact prognosis
regarding Patrick's |ife expectancy, but the consensus was that
he woul d be unlikely to Iive beyond the age of 25 or 30 years.

To deal first with Patrick's non-pecuniary danages, one nust
make the assunption that by virtue of the policy declared by
the Suprenme Court of Canada in Andrews v. Grand & Toy Al berta
Ltd. (1978), 83 D.L.R (3d) 452, [1978] 2 S.C R 229, [1978] 1
WWR 577 (S.C.C.), it nust be considered that the upper limt
for non-pecuniary danages is the present equivalent of the sum
of $100,000 in 1978. The evi dence before ne was that as of
Novenber, 1987, that amount woul d have been $199, 200. A further
adjustnent for inflation during the subsequent year would bring
it to approxi mately $209, 000.

Subm ssions were made to ne that | should follow the majority
decision of the British Colunbia Court of Appeal in Wpfli v.
Britten (1984), 13 D.L.R (4th) 169, [1984] 5 WWR 385, 56
B.C.L.R 273, where an award of $75,000, representing at that
time approximately one-half of the permtted maxi rum was nade,
apparently on the ground that the plaintiff's appreciation of
his environnment was |imted by reasons of nental handi cap.
can appreciate that a severely damaged but totally and
permanent|ly unconscious plaintiff m ght properly be awarded no
non- pecuni ary danmages because he woul d have no pain, no
suffering and no appreciation of his | oss of expectation of
life.

Patrick, however, has sone appreciation of his environnment.
As stated, he has sone hearing and apparently enjoys nusic
pl ayed in such a way that he can appreciate it. He is conscious
of his nother's presence and there i s conmuni cati on between
themon a primtive basis; he appears to enjoy the presence of
his sister and he takes pleasure in his bath.

1988 CanLll 4636 (ON SC)



In Lindal v. Lindal (21981), 129 D.L.R (3d) 263, [1981] 2
S.CR 629, [1982] 1 WWR 433 (S.C.C.), Dy ckson J. discussed
at sone |length the principles upon which non-pecuni ary damages
wll be given in cases of disastrous injury, and at p. 274
DLR, p. 643 SCR, is found the follow ng:

We award non-pecuni ary damages because the noney can be
used to make the victims life nore bearable. The limt of
$100, 000 was not sel ected because the plaintiff could only
make use of $100,000 and no nore. Quite the opposite. It was
sel ected because without it, there would be no limt to the
various uses to which a plaintiff could put a fund of noney.

In the present case, after conpensation is given for |oss of
earnings and provision is made for future care, as wll be
dealt with, there are still ways in which noney can be used to
make Patrick's |ife nore bearable, and, as suggested in the
evi dence of several w tnesses, the chance of sone inprovenent
in Patrick's ability to communi cate cannot be rul ed out,
nei ther can the devel opnment of technology that will make it
sinpler for himto do so. As non-pecuni ary damages, therefore,
| woul d have awarded the sum of $209, 000.

As to future earnings loss, as invited by counsel | find
certain assunptions that should be made and |l eave it to counse
to obtain the actuarial figures required.

The assunptions on which the cal cul ati ons shoul d be nade

start with a life expectancy of 30 remaining years. In view of
the great uncertainties that exist, | feel that this assunption
is fair to all parties.

The average industrial wage figure of $23,200, assunmed by M.
Si egel, makes no all owance for the possible "apprenticeship
factor" proposed by M. Wnokur. However, | feel M. Wnokur's
proposed deduction of one-half that wage for the age bracket 18
to 25 i s excessive and the assunption should be made that
earnings from18 to 25 will be 75% of the A l.W, and the
average fromthat age on

As to possible retirement income, for the reasons advanced by
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M. Wnokur | am persuaded that because of Patrick's young age
and the schedul ed increases in the contribution rate, the net
present value of pension incone is nil.

As to the gross-up required for taxes, | accept M. Wnokur's
assunptions of a 5% figure, based only on the statenent in his
report that he had the advantage of reading the presentation of
the M nister of Finance made in Decenber, 1987, subsequent to
the cal cul ati ons being nade by M. Siegel.

Turning to the cost of future care, | agree generally with

Ms. Soi ni's approach. However, a nunber of del etions nust be
made. In the first place, Ms. Soini herself agreed that there
was an error nmade in assigning an additional figure of $2,200
for the years after 1997 and thus $4, 400 nust be deducted from
her "initial outlay".

Next, the evidence of Dr. Blake is that the Assistive Devices
Program (ADP) of the Mnistry of Health would provide for a
nunber of the devices required by Patrick, on the
recommendation of Ms. Soini, in a prescribed proportion.
Deductions of $6,876 and $1, 294.50 should therefore be nade
fromthe nedical equipnment total and the equi ment replacenent
reserve respectively estimated by Ms. Soini.

Ms. Soini's recomendations and estinmate of anounts required
for personal support services took no account of the fact that
vari ous benefits are now available to the famly and Donna
Rot hwel | ' s evi dence was that she had no reason to believe that
t he assi stance she had been receiving would not continue in the
future. There is no precise evidence of the dollar value of the
deductions that should be made because of the existence of such
services, but inny viewit would be fair to deduct 10% from
the claimfor personal support services, sch. 6 of ex. 4l.

At present, prescription drugs are covered by benefit
programmes. As there is no evidence that this practice will be
di sconti nued, a deduction of $1,000 annually should be nade
with respect to sch. 5 of Ms. Soini's estimtes. At present
there is no evidence that Patrick would be able to use a
conputer and its appliances for the purpose of communicati on.
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The amounts included in sch. 3 for these purposes wll
therefore have to be deducted. The contingency that such
appl i ances m ght enable Patrick to derive nore appreciation and
pl easure fromhis environnent is anply provided for in the
award for non-pecuni ary danmages.

It is plain that Donna Rothwell has received a varying
nmonthly sum at present $225, by way of a handi capped
children's benefit. In ny view, this is not a source which
shoul d be used to relieve tortfeasors of an obligation they
m ght ot herw se have and no deduction will be nmade on this
account .

As to contingencies that it would be proper to apply, on

bal ance, in ny opinion, sone slight deduction should be made
fromthe cal cul ati on of future earnings because of negative
contingencies. On the other hand, with the uncertainties
arising fromPatrick's condition, there is the very rea
possibility that Donna Rothwell, whose physical and enoti onal
condition is already cause for concern, nay becone unable to
continue the contribution she nakes to Patrick's care, and
additional help nmay be required. On bal ance, therefore, there
shoul d be no deductions nmade for contingencies.

As to the appropriate figure to be used in calculating the
present cost of future earnings and future care costs, while
there is evidence that in the short termthe 21/2%rate now
prescribed by the rules may be too | ow by a consi derabl e
margin, that prescription is there and the circunstances of
this case are not sufficiently novel to justify a departure
fromthat rate.

Ms. Rothwell clains special damages by way of expenses for
articles required and services provided to Patrick to the tine
of trial. These total $28,051.94. Included in the total is
$4, 600. 46 for prescription drugs. As she has been totally
rei nbursed for these, that anmount will be deducted from her
claim which should otherwi se be all owed.

Addi tionally, Donna Rothwell clains for an injury to her back
resulting fromthe excessive anount of lifting she has to do in
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Patrick's care, and for |ost earning capacity. There would seem
to be no evidence of the cause of Ms. Rothwell's injury,

al t hough there was evidence that it exists. Simlarly, there is
no evidence of a |l oss of earning capacity, although this m ght
al nost be assuned by virtue of the many hours required for
Patrick's care. To quantify such an award would be a matter of
great difficulty. It is, however, a pecuniary |oss, however
difficult to value, and in ny viewit would be proper to award
her a nom nal sum which m ght well be based upon the average

i ndustrial wage, of which evidence has been given. | would have
awarded Ms. Rothwell $25,000 on this account.

As to the derivative clainms of Donna and Colin Rothwell for

| oss of care, guidance and conpani onship, | would have awarded
Donna Rothwel|l the sum of $50,000. M. Rothwell gave little in
the way of evidence. Hs attachnment to the famly nmay be of a
different nature fromthat of Donna Rothwell and his award

shoul d be less. | would have made an award to Colin Rothwell of
$25, 000.
A claimis made for Wiitney Rothwell, a sister born after

Patrick's problens had devel oped. In Maclsaac v. Smth (1987),
58 OR (2d) 289, 35 D.L.R (4th) 451, 39 C.C L. T. 239
(Div.Ct.), the Divisional Court found that a person claimng
under a derivative cause of action nmust have been in existence
when the cause arose. For that reason, no claimof Witney

Rot hwel | is sustainable. Had | been entitled to do so, | would
have made an award in her favour of $25, 000.

| have indicated above certain clains that | woul d have
al l oned and what guide-lines are appropriate for the conputing
of others. Wth the assistance of their actuaries, counsel may
now be able to agree upon the appropriate figures if they are
required to do so. | shall be available to assist in this
regard if requested to do so.

Al'l counsel requested the right to reserve their subm ssions
on the matter of costs until my decision should be known. | am
prepared to hear such subm ssions at the request of counsel on
a date to be fixed by the registrar or, if all counsel agree,
written subm ssions nay be nade.
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In the result, therefore, all actions nust be di sm ssed.
Costs may be spoken to.

Ref | ecti ons
| cannot l|leave this tragic and extrenely difficult case

W t hout expressing the view, perhaps unbecomng to a trial
judge, that the normal process of litigation is an utterly

i nappropriate procedure for dealing with clains of this nature.

As | hope is apparent fromny judgnent, the basic issue that
had to be resol ved was whether or not, as a matter of
scientific fact, a biological substance, wi dely used for the
pur pose of protecting the health of infants froma virul ent
di sease, was capabl e of causing catastrophic brain damage.
Unl ess this could be established on a bal ance of probability
the claimof the parents of a small, grievously handi capped
child to be reinbursed for the extraordi nary expenditures they
have been conpelled to make, and to obtain funds which m ght,
to sone degree, aneliorate the ot of their child, could not
succeed.

Rightly or wongly, | found that the actions failed and, to
t he al ready consi derabl e burden borne by the adult plaintiffs,
the strain of along trial, the suspense of a |long waiting
period, and the di sappoi ntnment of an unsuccessful outcone have
been added. Had the actions succeeded, on the basis of ny
assessnment and the guide-lines | indicated, judgnent for
sonet hing on the order of $2 mllion, or a little nmore, mght
have been obt ai ned.

The expense involved in submtting to the litigation process
has been inordinate. The cost of preparation, including

noti ons, exam nations for discovery and other prelimnary
proceedi ngs, to say nothing of the need for counsel to educate
and prepare thenselves for trial, is alnost inpossible to

esti mat e.

The trial itself occupied 74 days. Fifty witnesses were
call ed, several fromthe United Kingdomand fromthe United
States. Many of themtestified for several days. Two hundred
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and ei ghteen exhibits were filed, nost of them docunents of
sone substance and a good many of them consisted of several
parts. A total of 9,493 pages of evidence were transcribed and
the relatively new process of conputer-assisted transcript was
adopted. This system was of great assistance to the parties and
to the court, but the bare cost of providing transcript was
just under $110,000. Wile the nanes of thirteen counsel are
shown in the transcript, on any given day ei ght or nine counsel
were usually present. In addition, nuch use was nmade by counsel
of support personnel, in and out of court. Assum ng an average
daily counsel fee of $800, no doubt a conservative figure,
counsel fees alone would have anmounted to $473,600. Al in all,
there can be no doubt that the cost of these three actions was
well in excess of $1 mllion.

| suggest these figures, not in any way to be critical of
counsel or their principals but sinply as an indication of the
staggering cost of trying to resolve the questions posed by
this tragedy.

| have found, on the bal ance of probability, the test | was
required to use, that there is no causal relationship between
DPTP vacci ne and severe permanent brain damage. It is too nuch
to hope, however, that this decision and ny judgnent wll set
the matter to rest for all tine. The slightest difference in
the evidence, or a new scientific advance on any one of several
fronts, or even the different intellectual make-up of a
different trial judge, mght easily ensure a different result.
By the nature of the problem there can be no certain or
per manent answer .

In several jurisdictions, including the United Kingdom
statutory provision has been nmade for the recovery of
conpensati on by persons who have suffered neurol ogi cal damage
in close tenporal association with vaccine adm nistration. Such
a programre has been provided for in the United States,
al t hough no fundi ng has as yet been arranged.

The adm ni stration of such schenes and the granting of awards
must, of course, be in the hands of a board or sone such
entity. It will still be necessary to prove certain facts.
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However, though | have found a causal relationship to be
unlikely, there will continue to be cases in which it seens
nore than possible, if not likely, and there still appears to
be a respectabl e body of nedical opinion that considers a
causal relationship likely, even if rare. Surely it would be
worthwhile for our society to agree to a certain adequate,

t hough not | avish, standard of conpensation upon proof of prior
good health, the adm nistration of vaccine and catastrophic
damage within a limted period of tinme. Proceedi ngs before a
tribunal established to adm nister such a schene need be

nei ther protracted nor expensive. My brother Krever in Ferguson
v. Hamlton Cvic Hospitals (1983), 40 OR (2d) 577 at pp
618-19, 144 D.L.R (3d) 214 at pp. 258-9, 23 C.C L. T. 254,

st at ed:

| confess to a feeling of disconfort over a state of affairs,
in an enlightened and conpassi onate society, in which a
patient, who undergoes a necessary procedure and who cannot
afford to bear the entire loss, through no fault of his and
reposing full confidence in our systemof nedical care,
suffers catastrophic disability but is not entitled to be
conpensat ed because of the absence of fault on the part of
those involved in his care. Wile it may be that there is no
remedy for this unfortunate and brave plaintiff and that this
shortcom ng should not be corrected judicially, thereis, in
my view, an urgent need for correction.

| end this protracted exercise by recording nmy whol e-hearted
agreenent with that view

Actions di sm ssed.

Suppl enent ary Reasons for Judgnent
Heard: May 29, 1989
Rel eased: June 1, 1989

OSLER J.:-- Pursuant to the invitation indicated at page 513 of
the reasons for judgnent as reported in 66 O R (2d) 449
counsel attended upon ne today with respect to certain
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guesti ons.

In ny reasons | indicated that a |life expectancy for Patrick
shoul d be the basis of certain of the calculations. To nake the
matter clear, with respect to the loss of future incone, the
standard or normal |ife expectancy should be used. So far as

t he expense of future cost of care is concerned, the assunption
of a 30-year |ife expectancy should be enpl oyed.

Wth respect to the gross-up required for taxes, ny reference to
M. Wnokur's assunptions of the 5% figure was to his preference
for a 5% rate of inflation. It wll therefore be necessary to
calculate the increase required for gross-up on the basis of
that finding.

| woul d have awarded pre-interest judgnent against each

def endant on the basis of the average rate of interest, to which
counsel state they can agree, dating fromthe date of service
or, with respect to the Crown, fromthe date notice was given

The parties have agreed upon the disposition of costs that is
appropri ate.

CSLER J.
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