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When one uses the term "epidem ol ogy" in this audience,
and i ndeed for many involved with studies of disease in
popul ati ons of humans and | ower animals, the name of Calvin
Schwabe is often invoked. O the numerous professiona
experiences Cal and | have shared, | will nmention only one,

apart from his cl assic book Veterinary Medicine and Human
Health, that illustrates his unusual abilities: his
contributions and nmasterful chairing of the WHO Expert

Committee on Veterinary Public Health held in Geneva in 1975
(ref.1). In ny viewthe report of that neeting is the best
overvi ew of a nuch-argued and often overdefined subject, and
Cal steered the talented though somewhat contentious group

safely to shore with an excellent report. W are now sone

20 years later, and | believe that the principles and
precepts contained in that report will continue to exert

their influence for an indefinite future.

When considering epidem ol ogy as a science we shoul d
keep in mnd the contributions of the philosopher, Karl Popper,
whose views were strongly endorsed by the Nobel scientist, Peter
Medawar. Popper maintains that in seeking the truth or
falsity of a scientific statement it nust be stated as a
proposition that can be proven false, for exanple, Einstein's
relativity formulations which were confirmed in the solar eclipse

of 1919. This can be both



easy and difficult for the clains of sone epidemni ol ogists.
| shall revert to this point when discussing sel ected
di seases | ater.
In the exanpl es discussed later | apply the term
epidemiology inits wide sense. By that | nean that any
i nformati on used to exani ne a di sease problemin popul ation

groups should neet tests for validity, which are often

statistical in nature. This applies as well to the design
and results of |aboratory experinments, and to decl arations
and descriptions of such procedures as, for exanple, oral
polls, witten interviews, or the use of shoe |eather to
gat her dat a.

In stating some rather strong opinions, as

epi dem ol ogi sts often do, | hope | am constrai ned by Anbrose

Bi erce's observations to the effect that we often cal
"absurd" a statement or belief manifestly inconsistant with

our own opinion; that we use the term "bigot"” for someone who
is obstinately attached to an opinion that we do not entertain;
and we call a "bore" a person who tal ks when you wish themto

listen. | shall try to avoid these pitfalls.



We all recognize that from shoemakers to theoretica
mat hemat i ci ans, a good technical know edge of the discipline
enpl oyed is essential for any degree of success. My
enphasis here will be on qualitative rather than
quantitative aspects of epidemology, and | will give only
short attention to technical details of the subject, for
exanple statistics. Instead | shall discuss a few di seases
toillustrate the points | wish to nmake, nanely, that
studi es of diseases in populations, i.e., epidemology, have
uses as well as misuses. The diseases | will discuss, tinme
permitting, are rabies, brucellosis, anthrax, influenza,

and bovi ne spongi form enchephalitis.

In a spirited account of who and what to believe in
sci ence and the world around us, the distinguished
bi ol ogi st, Richard Lewontin, recently expounded on shoddy
thinking in reputable scientific circles as well as anong
believers in Scientology (ref. The New York Revi ew of Books,
January 1997, pp. 28-32). He notes that even Lewis
Thomas, the great populizer and proponent of modern

scientific nmedicine, is not blaneless in regard to | oose
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specul ation in epidem ol ogy. He points out that Thomas, in
prai si ng nmodern nedicine for conquering di sease, he
someti mes does so excessively. Lewontin cites as an exanple

that Thormas overl ooks the fact t he unchal | enged

statistical conpilations on nortality show that in Europe

and North Anerica infectious diseases, including

tubercul osis and di phtheria, had ceased to be a major cause of
nortality by the first decades of the twentieth century, and
that at age 70 the expected further lifetinme for a white

male ...[despite vaunted clains in nedicine]... has %ne up

only two years since 1950"

This illustrates to some degree both the use and m suse
of epideniology and its major tool, statistics. It brings
to mnd the observations of an English economi st in the |ast
century that the use of statistics resenbles that of a drunk
| eani ng agai nst a lanp post -- nore for support than for

illum nation

Rabi es



I will begin with a discussion of an aspect of rabies
that may be unfamiliar to you, i.e. WHO s attempt in 1953 to
clarify whether or not rabies antiserum would be effective
in inproving results obtained with vaccine alone in the

preventi on of human rabies.

Studi es on vaccine treatment of humans exposed to rabies
have been notoriously untrustworthy. MKendrew s {QUERY: MK
to verify nanme} | aborious analysis for the League of Nations
of experience in India up to the 1940s indicated that no
concl usi ons could be drawn about the value of vaccine from

the vast number of recorded histories of its use in India.

WHO s own sinmilar appraisal of this situation in 1950 at the

first meeting of the WHO Expert Commttee on Rabies led to
the setting up of a trial inlran. I will first describe the
background of how and why the trial was conducted, its
results, and then the reasons for the decision taken by the

Expert Commi ttee.

There were sone indications -- reinforced by |aboratory



research in animals by Hilary Koprowski and Karl Habel (WHO
Bulletin 1955 - PK: Get reference) -- that rabies antiserum

may have val ue i n post-exposure treatnment in humans. The

Expert Committee designed a careful experinent and entrusted it
to our colleagues at the Pasteur Institute in

Iran, where patients who were severely exposed to the bites

of rabid wolves were often admtted. The plan was to divide

a large group of patients bitten by the same proven rabid
wol f (a not uncommon occurrence) into two groups, one group
to receive the usual course of potent vaccine (21 . inocul ations)
prepared at the Iran Institute, and the other

to be given the vaccine course plus one inocul ation of

Lederle's high-titre anti serum prepared in horses. After
several false alarnms, the inportant day arrived in 1954. Twenty-

nine patients were brought to Teheran from a di stant

mountain village where they had been bitten by a rabid wolf
on a ranpage some 30 hours previously. The results were clearcut:
survivals in the group who were treated with anti serum were
greater than amongst the control group that had received
vaccine alone. (Fig. 1 and 2 and 3 and 4 (rabies figures

1-3, figure 4: wolf bite (PR GET PI CTURE



FROM BALTAZARD), Reference: Baltazard and Ghodssi, WHO
Bul l etin 1955)

There was one small hitch, however. On seeing the
savage wounds inflicted by the wolf, Carlton Gaj dusek, who
happened to be at the Iran Institute during one of his trips

to the Pacific, advised that the small group receiving the

serum be split into two parts, one to receive a single

i nocul ati on of serum and the other two inocul ati ons of
serum several days apart (see rabies figure 3). No anount

of statistical juggling could furnish significant.

di fferences between these two groups. Thus, we were in a
guandry about whether to reconmend one or two inocul ations
of serum The fact that the equine origin of the serumresulted

in a high incidence of serum sickness led us to opt

for the single dose. The anathema we invoked on Gaj dusek
for fouling up our experinment protocol was |lifted only after

he had won the Nobel Prize for his work on kuru

Obviously, a statistically significant result could not be
derived fromthat experinment on the efficacy between one or
two inocul ations of serum and the problem remai ned of what to

do about the unquestionably high nortality of severe



exposures to rabies shown by Iran's experience over the
years, as well as in this experinent, and the poor evidence
avail abl e that vaccine treatnent al one was effective.

The Expert Comrittee nmade a Sol onon-1i ke deci sion.
Evi dence of the effectiveness of serumuse in rabies

prevention in |laboratory aninals was clear. The Comm ttee

t herefore decided to recomend the use of serumw th vaccine
on the basis of the Iran trial. But should one or two doses

of serum be recomrended? The Conmittee chose one dose

because of the frequency and degree of serumreactions from

the use of aninmal serumfor treatnent, the only source of

anti bodi es available at that tine. The conbination of serum
vacci ne for humans remains the standard treatnment today, that
was originally based on the Iran results. Miuch additional work on

ani mal s, of course, has been done since

then that indicates the value of serum so we need not feel

too guilty about naking the early decision on such slimevidence.

But the question remains: is this an exanple of the use

or m suse of epidem ol ogy?



Brucel | osi s

According to numerous WHO publications, brucellosis is
the nost inportant zoonosis in Asia, Africa and Latin
America in ternms of human illness and econom c | osses in
ani mal s. Di agnostic testing and elim nation of positive
reactors in dairy livestock are costly procedures in North

America and Western Europe adding to the worl dwi de econom ¢

toll this single disease exacts, despite the existence of

effective vacci nes agai nst ani mal brucellosis since the

1930s. The malady in humans is usually | ong drawn out and
debilitating, and chenotherapy is expensive and often
unsuccessful. Further research is therefore desirable in
bot h human and ani mal brucel |l osis. Epideniol ogical factors
enter into efforts at research in these areas, and therefore

will be considered briefly.

Vacci nes are of proved efficacy in cattle in the
devel oped world, but in developing countries brucellosis

takes its greatest toll in humans and goats and sheep
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Therefore, efforts have continued to inprove the situation

in those cases. Brucella nelitensis causes the greatest

harm in both humans and ani mal s and, consequently, efforts

have focussed on effective chenot herapy for humans and
vaccines for animals to conbat such infections.

Ani mal brucell osis

There has been much controversy about the effectiveness
of different vaccines to combat melitensis infection of
sheep and goats. An authoritative review of this question has

recently been made by Professor Sanford El berg of the

University of California in Berkeley (Veterinary Bulletin, 6

(12):1193-1200). The vaccine Rev.|l has been shown in this
review and el sewhere to be the nost effective vaccine in
sheep and goats, but the S-2 vaccine recently devel oped in
China was clained to have the extraordi nary advant age of

bei ng effective if given in drinking water or by drench, as
wel |l as by parenteral or conjunctival inoculation. In the
Early 1990s pressure was brought to bear on WHO to recommend
the S-2 vaccine. A large field experinment had been carried out
in Libya sponsored by the Food and Agricultural Organization

(FAO . No controls of unvacci nated sheep were
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included in the trial, and presunably favorable results were

reported, and the S-2 strain, which had shown sone
i ndications of positive results in |aboratory ani mals,
received a great boost.

WHO t hen sponsored carefully controlled experinments in
France and Spain conparing Rev.1 and S-2 vaccine in sheep
Resul ts showed unequi vocally that Rev.1 had an excel |l ent
protective action, while 5-2 vaccines had no protective
effect. (cited by Elberg and published by WHO). The results
of these WHO sponsored experinents have been influential in

di ssuadi ng wi de indiscrimnate use of S 2 vaccine in many
countries that mght have credited the favorable but faulty
epi dem ol ogi cal observations reported for S-2 vaccine -
observations that were a m suse of epideni ol ogy.

Human Brucel |l osi s
Ef fecti ve chenot herapy of human brucel |l osis has been

clainmed for several chemicals. An attenpt is underway,

sponsored by the WHO Centre in Athens on Mediterranean zoonoses,
to nake a conparative study of three different conbinations of
chenot her apeutic agents. Prelimnary statistical analysis has

i ndicated that at |east 500 proven



cases of hunman brucellosis would be required to obtain
borderline statistically significant results. Hospitals in
three different countries would be involved in the

experiment. Experience has shown that the stringent

experinmental conditions required under the circunstances to
obtain credi ble evidence to answer the question proposed
would in all Iikelihood not be fulfilled. This, | believe,
is an exanpl e of the questionable use of epidem ol ogy.
Ant hr ax

In the spring of 1979 an anthrax outbreak occurred in
humans and |ivestock in Sverdlovsk, USSR. Articles in

Sovi et publications attributed the outbreak to contam nated

nmeat fromanimals that had died of anthrax. Sonme clainms in
the Western press, however, asserted that the outbreak resulted

fromactivities prohibited by the Biological Wapons
Convention of 1972, which the USSR had signed. This was a
serious accusation that stirred embers in the Cold War that
was in full spate at that tine.

As Secretary-General of the Pugwash Conferences on Science
and World Affairs, | becanme interested and involved in the

i nternational debate which had erupted. | took steps



in the 1980s to determ ne whether a Pugwash group could
visit Sverdlovsk to investigate the incident, and to report
onit. This included taking up the nmatter privately with
the Deputy Foreign Mnister of the USSR, VIadimnmr Petrovsky.
I was acconpanied at that meeting by Professor Matthew Mesel son
of Harvard University and Academcian Vitalii Gondanskii, a
di sti ngui shed Sovi et scientist who headed the
Sovi et Pugwash group, and who was a friend of Petrovsky.
When intervention by Petrovsky failed to obtain the
necessary perni ssion, CGoldanskii went to high KGB authorities
but could get no satisfactory help fromthem Mesel son persisted
intrying to obtain perm ssion to visit
Sverdl ovsk with an international group of independent
experts, and finally succeeded. The history and results of
the above were published in Science, Vol. 266, 18 Novenber
1994, pp. 1202-1208.

I shall nention here only the steps taken by Mesel son
and his teamto obtain the epideniol ogical infornmation
required to arrive at their conclusion. Slides 1 - 4 indicate the
care and thoroughness of their investigations.

Their sources of information were the foll ow ng:



admini strative lists giving names, birth years and residence
addresses of 68 people who died; household interviews with
relatives and friends of 43 people and 9 survivors or
relatives, or both, designed to identify workplaces and
ot her whereabouts of patients before illness; grave markers
of victims in a cemetery sector set aside for anthrax
victinms; and pathol ogi sts' notes of 42 autopsies.

Table 1 presents information on patients who died

Fig. 2 - probable |locations of patients who died
{QUERY: MK TO CHECK "Di ed" vs "exposed"

Fig. 3 - villages where anthrax occurred in animls

Fig. 4 - wind directions and speeds reported by the

city airport for the period 2 to 4 Apri

1979.
| believe that the investigations and concl usions reported

by Mesel son et al should be included in the highest ranks of
epidemi ol ogy literature. Their investigation showed

W t hout a doubt that the airborne anthrax epidenic

originated in a mlitary |aboratory in Sverdlovsk, although
it could not be determ ned whether work on anthrax in that

| aboratory was for perm ssible defensive studies or for
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treaty-breaking of fensive purposes. It also pinpointed the
event for Monday, 2 April 1979, using epidem ol ogi cal techniques
rangi ng through shoe | eather, wind currents and sophi sticated
mat hemati cs.

I nfl uenza

The epi demi ol ogy of influenza is one of the nost
fascinating histories in tales of infectious diseases. The
story began to unfold in the early 1930s with the isolation
of human and swi ne influenza viruses and conti nues today.

WHO s first involvenent in identifying the inportance
and possible relation of influenza in animals to human i nfluenza
occurred during the 1957 Asian influenza pandeni c which
wi t nessed the energence of a new strain of influenza H2N2

(Ref. Kaplan, MM Phil. Trans. R Soc. Lond. B288,

417-421 (1980). Since then epidem ol ogi cal ani mal - hunan

i nfluenza rel ati onshi ps have been pursued energetically, and
at present Robert Webster and his group at St. Jude
Children's Hospital in Memphis, Tennessee is a |l eader in
this endeavor. In ny view, the scope of the conbination of
field and | aboratory studies for influenza to clarify the

epi dem ol ogy of a communi cabl e di sease is unparalleled, and
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can be considered as a paradi gm of epi dem ol ogi ca
i nvestigation.
The findings of sone of these investigations are

illustrated in the follow ng figures:

Fig. 1 - The anatony of the influenza virus

Fig. 2 - Reassortnent of human and ani mal influenza
strains.

Fig. 3 - Flyways of wild avian carriers of the

i nfluenza virus.

Fig. 4 Ceneal ogi cal tree constructed on the basis of

nucl eoti de changes (Fig. 1 of Wbster and

Kawaoka) .
Fig. 5 - Chart of antigenic changes in human virus and

possi bl e contributors from ani mal species

The story remains open-ended. The goal is to be able to
predict possible new strains that may enmerge, any one of
whi ch may becone the killer-type strain of the 1917-1918
pandemic. Wth nodern technology it is quite possible that
vacci nes coul d be constructed and produced in advance or quickly

enough to blunt the possible catastrophe by using
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vacci ne conbi ned wi th chenmoprophyl acti c preparations.

I have used influenza as one exanple of how a nonster
virus may theoretically be constructed for biologica
war f are purposes, which may then spread with catastrophic
effects. Figures 6 and 7 {PK: can be cut if necessary, as
can brucellosis if necessary} will illustrate this point.

Bovi ne Spongi of orm Encephalitis (BSE)

The popul ar name for BSE is "mad cow di sease", and from

the uproar it has caused overseas it nmight well be called

"mad European di sease,"” whose echoes have reached these
shores. Here, | give a background sketch before we consider
the theme of this paper. A memorandum of two meetings

covered by WHO in April and May of |ast year, which |

attended, covers nost of the relevant points about this
extraordinary disease (Bull. Wrld Health Organization

74(5): 453-470, 1996.) | and many others believe it is
caused by the so-called prion protein rather than by a
classical mcrobe containing RNA or DNA

Briefly, WHO received official word fromits
col  aborating center on neurol ogical disease in Edinburgh in

March 1°96, one day before its release to the press and



public, that BSE had apparently caused di sease and death in
hurmans. In WHO t he VPH zoonoses unit was designated to be
responsi ble for organi zing the two neetings nmenti oned above.
The delay in releasing information to the scientific
community and to the general public has been characteristic
of British policy on this disease until fairly recently. It
was a serious error on their part to follow such a policy,
as it was a nmjor cause of public fear, distrust and the
string of econom c sanctions on the UK cattle industry by
t he European Comunity.

I n August 1996 an anal ysis and coments on the
transm ssi on dynam cs and epi dem ol ogy of BSE in British

cattle was published in Nature (Anderson et al, Skegg,

volume 382, pp. 765-766 and 779-788). My remarks on BSE

epidemology will be confined to those articles. The | ack of
time precludes a detailed account which would best be dealt

with in a sem nar or a series of meetings. Since | do not
have expertise on the mat hematical techni ques used | depend
on ny first reference given above for assurance that the

mat hemati cal modelling of the dynami cs of BSE and

alternatives for its elimnation is of the highest order. |



will confine ny remarks to the conclusions of the article
whi ch are reproduced in the acconpanying slide {PK see bse fig
They raise the foll owi ng questi ons which nerit

t horough exani nati on and di scussi on:

1. Do the concl usions provide an adequate gui de for
government policy decisions?

2. Can the recommendati ons be readily refuted, or
their validity challenged by the criterion as falsifiable as

noted in my previous reference to Karl Popper?

3. Wiat further research should be reconmrended in
light of the analysis nmade by the authors?
A thorough exam nation of this subject will have to
await another time and place. | will only state here ny

brief judgenent that the analysis may well prove to be by

events as they unfold a good exanple of both the use and

nm suse of epideni ol ogy.

The history of nedicine is replete with exanpl es of

vi ol ations of Hi ppocrates to "do no harnf. The sins of

m suse of epidem ol ogy are m nor conpared to the benefits
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obt ai ned fromthe proper use of this discipline, as Cal

Schwabe has shown in his outstanding book on veterinary

nmedi ci ne and hunan health. The wi de use of epidemnmiology is

mani fested by the volum nous literature-- good and bad- -
whi ch continues to pour out on the subject. | therefore

| ook forward to further discussions here this week in trying

to separate the wheat fromthe chaff.
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