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In the event of a smallpox bioterrorist attack in a large U.5. city, the
interim response policy is to isolate symptomatic cases, trace and
vaccinate their contacts, quarantine febrile contacts, but vaccinate
more broadly if the outbreak cannot be contained by these mea-
sures. We embed this traced vaccination policy in a smallpox
disease transmission model to estimate the number of cases and
deaths that would result from an attack in a large urban area.
Comparing the results to mass vaccination from the moment an
attack is recognized, we find that mass vaccination results in both
far fewer deaths and much faster epidemic eradication over a wide
range of disease and intervention policy parameters, including
those believed most likely, and that mass vaccination similarly
outperforms the existing policy of starting with traced vaccination
and switching to mass vaccination only if required.

Ithough smallpox was eradicated in 1979 by the World

Health Organization campaign (1), it remains a feared
bioterrorist threat (2). In the aftermath of the September 11
terrorist attacks, the U.S. is stockpiling 286 million doses of
smallpox vaccine (3). The Centers for Discase Control and
Prevention (CDC) interim response plan (4) calls for targeted
vaccination and quarantine: symptomatic smallpox cases would
be isolated, contacts of cases vaccinated, asymptomatic contacts
monitored but not isolated, and febrile contacts quarantined for
5 days. These guidelines also recommend a broader vaccination
strategy if the initial number of cases or outbreak locations is
“sufficiently large,” or if new cases fail to decline after two or
more generations of cases have developed from those initially
identified, or 30% of vaccine stores have been used. An expert
panel has also recommended a targeted vaccination strategy
(ref. S; http://www.bt.cdc.gov/DocumentsApp/Smallpox/
RPG/index.asp).

Model. To assess the CDC guidelines (and possible alternatives),
we embed their key features in a disease transmission model of
a smallpox attack in a large urban center. The model incorpo-
rates four stages of infection {1, 6), each exponentially distrib-
uted in duration with mean r; ~ days spent in stagej = 1,2, 3, or
4: (1) asymptomatic, noninfectious and vaccine-sensitive;
(2) asymptomatic, noninfectious, and vaccine-insensitive;
(3) asymptomatic and infectious; and (4) symptomatic and
isolated. In our model, the transition from stage 3 to stage 4
reflects response operations in addition to disease progression.
When an infected recognizes his or her symptoms, which may
occur some time after the symptoms first appear, (s)he seeks
medical help and is immediately isolated. A fraction & of
symptomatic cases die of disease, whereas the remaining fraction
eventually recover (and are immune to reinfection).

Disease transmission derives from free (or homogeneous)
mixing among available susceptibles and asymptomatic infec-
tious individuals in the population. Although we recognize that
free mixing is not an accurate depiction of actual population
interactions, free mixing usually leads to larger epidemics than
nonrandom mixing would admit (7). Given the potentially
disastrous consequences of a smallpox attack, we ask whether
proposed control strategies can control such “worst-case™ out-

wanw.pnas.org,cgi/doi,10.1073/pnas. 162282799

breaks. Surely strategies that contain smallpox epidemics under
the free mixing assumption will also work under mixing patterns
less favorable to the spread of disease. In this sense, our
approach is to plan for the worst but hope for the best.

Absent intervention, each infectious individual generates an
average of Ry = BSY(0)/r; infections early in the epidemic (8),
where 5%(0) is the number of susceptibles immediately after an
attack at time ¢ = 0, and J is the effective disease transmission
rate per person per unit time. Although the transmission rate is
likely to decrease after the attack is detected and announced, we
use a single value of Ry throughout the epidemic that represents
the postdetection scenario. Because the total number of deaths
is highly dependent on the number of infected persons when the
emergency response is initiated, an increase in the detection
delay (discussed below) or the predetection Ry has an effect
similar to increasing the initial attack size—an effect we inves-
tigate later.

Newly detected symptomatic infections become “index cases,”
isolated to prevent further transmission. Index cases are inter-
viewed to generate a list of ¢ persons with whom they have had
potentially infectious contacts in the recent past, but only a
fraction p of true contacts (and hence only a fraction p of
infectees) are named and located via contact tracing. The model
correctly places infected contacts found in their appropriate
stage of disease while accounting for the probability that such
persons were already traced from a prior index, and thus avoids
double counting. This crucial aspect of our analysis differs from
previous contact tracing models (9, 10) and reveals a “race to
trace:” even if a contact is identified immediately on detection
of the infecting index case, the time from infection of the contact
to detection of the index (and tracing of the contact) can exceed
the time during which the infected contact remains sensitive to
the vaccine. Contact vaccination in such a circumstance is both
ineffective (the infection is not prevented) and inefficient (vac-
cine is wasted). Contact tracing can control a smallpox outbreak
only if the race to trace is repeatedly won.

Susceptible and asymptomatic infected persons located via
contact tracing enter a tracing/vaccination queue serviced by n
vaccinators who can each process (locate and vaccinate) p
persons per day on average. Only susceptibles and stage 1
infected individuals can be protected via the vaccine, which is
effective with probabilities » and w», respectively. Unsuccess-
fully vaccinated persons return to the freely mixing population
either as susceptibles or infecteds in the appropriate stage of
disease. On vaccination, a fraction i of individuals in stage 3 of
infection are found to be febrile and are quarantined for a™! days
on average. A fraction f of vaccinations result in fatalities.
Mathematically, this model is described by the 17 ordinary
differential equations discussed further in the Appendix.

We focus on two strategies: traced vaccination (TV), described
in the last paragraph, and mass vaccination (MV), where the

This paper was submitted directly (Track W) to the PNAS office.

Abbreviations: CDC, Centers for Disease Control; TV, traced vaccination; MV,
nation, .

To whom reprint requests should be addressed. E-mail: edward kaplan@yale.e
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possibility of a germ
attack, panel will decide
if the medicine, which
can be fatal, should be
more readily available.

By EDMUND SANDERS
TIMES STAFF WRITER

WASHINGTON—Los Angeles
County paramedics Pat Long and
Eric Buege make medical deci-
sions every day that save other
people’s lives. Soon they might
face one that could save their
OWIL

This week, an advisory panel in
New Orleans will recommend
whether the government should
loosen its grip on the nation’s
stockpile of smallpox vaccine,
which has been kept under wraps
since the disease was eradicated
worldwide in 1980.

In light of the Sept. 11 terrorist
attacks on the World Trade Cen-
ter and the Pentagon, and subse-
quent anthrax mailings, govern-
ment officials are debating
whether to release the vaccine to
health and emergency workers
and, perhaps, millions of other
Americans.

“This is a difficult decision to
make,” said D.A. Henderson, one
of the world's leading authorities
on smallpox, during a forum Sat-
urday in Washington. “There is
no right answer. It's a balancing
of risk.”

For Long and Buege, taking
the vaccine isn't a simple choice.
There's an estimated 1- to 2-in-a-
million shot that the vaccine itself
could kill them, and a 1-in-100,000
chance of causing serious illness,
such as severe rash, infection or
brain inflammation.

Their families might also suffer
health problems. Studies have
shown that 20% of vaccine-
related complications occur in
people who were not vaccinated
but came into contact with some-
one who was.

The Pomona paramedics must
balance those risks against the
unknown odds that terrorists
might one day use the lethal
smallpox virus as a weapon and

that they would be called upon to
respond to the attack.

“I don't want to take the risk of
the vaccine, for me or my family,”
Buege said, adding that his views
might change if a smallpox attack
occurs.

Long, his partner, is less con-
cerned and said he would likely
do whatever health officials rec-
ommended. “There are so many
other things that could kill us.
Smallpox is the least of my wor-
ries.”

It's a dilemma that soon could

‘U.S. Weighs Risk of Smallpox,
and Risk of Smallpox Vaccine

Services Secretary Tommy G.
Thompson. He will make the final
decision.

In the absence of a confirmed
smallpex attack, few health ex-
perts expect the panel to recom-
mend releasing the vaccine to all
Americans, though polls suggest

that more than half of the general

population would take it if of-
fered.

A tougher call for the CDC will sumption
be whether to make the vaccine ci
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; pox
in the U.S; ended in 1972, when
health officials deemed that the
health rigk of the vaccine was
greater than the risk of the virus.

That's why U.S. health officials
are moving cautiously as they
weigh whether to rerelease the
vaccine, which has only been.pro-
vided to lab workers at the fed-
eral Centers for Disease Control
and Prevention in Atlanta and
others who handle the virus,

On Thursday in New Orleans,
the CDC's Advisory Committee
on Immunization Practices will
make a recommendation about
the vaccine to Health and Human

York City subways for a week fi
ing rush hour, how would be
health officials be able to track :

down all potential contacts?

Instead, many are calling for a ;
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in communities hit by an attack.
According to a study presented
vaccinating an entire

Saturday,
city such as Los Angeles after a |

smallpox attack that affected

about 1,000 people would confine

the death toll to about 500 people,

to Edward Kaplan of

Yale University's School of Man-
agement, Using the CDC's cur-
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From: "Dr. Moshe Kress" <kress@ie.technion.ac.il>
To: <edward.kaplan@yale.edu>

Subject: CEMA visit

Date sent: Wed, 19 Jun 2002 21:33:08 +0200

Hi Ed,

We scheduled your visit to CEMA for July 17. | hope it fits your

plans. If you drive from Jerusalem, and presumably leave at the
civilized time of around 8am-9am, then you'll probably get to RAFAEL
(2/3 the way from Haifa to Akko) at around 11am-noon. We will then go
out for lunch and have your talk at our conference room at 2pm. |
talked today with one of our security people who thinks that there

will be no problem to get you a clearance, but you can never know
these strange people... | dont know if you have my communication
coordinates: Home: 04-8372308 Office: (direct) 04-8795360 (My
secretary, Ida: 04-8794140) Mobile: 058-513693. Lehit Moshe

Welcome to RAFAEL!
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Please note the following security restrictions:

W It is strictly forbidden to enter RAFAEL with video recorders, video tapes,
cameras, recording equipment, computers and magnetic media.,

You are required to leave this equipment in the gate area.
W When you enter RAFAEL, you will be provided with an identification
badge that must be worn at all times. At the end of the visit, please return

the badge to the RAFAEL representative who will be accompar )’

W You may only move around within RAFAEL escorted by the

-
.

442

representative.

W Notes or classified material pertaining to your visit may on.

from RAFAEL after coordination with the RAFAEL represe

¥ you are required by any official authority to provide t

IR LLE

point of contact in Israel, you are allowed to give the na

number of the RAFAEL representative,
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Limited Smallpox Vaccine Use Eyed
Expert Panel Rejects Mass Inoculations

By David Brown
Washington Post Staff Writer
Friday, June 21, 2002; Page A01

ATLANTA, June 20 -- A panel
of scientific experts that advises
the federal government
recommended yesterday that a
small number of health care
workers in each state -- perhaps
20,000 Americans in all -- be
vaccinated against smallpox to
protect them in the event of an
outbreak.

The advice, if accepted by the
Bush administration, would
expand the use of the vaccine for
the first time in nearly 30 years.
But it represents the most limited
of several options the panel
considered for incorporating
smallpox vaccination into the
country's defense against
biological terrorism.

The choice reflects the panel's
belief that the risk of an attack
employing smallpox virus is too
small to justify the many
complications that would arise
from widespread vaccination.

Currently, only scientists who
handle the virus are vaccinated.
The last human case of smallpox
occurred in 1978, and the
microbe is known to exist only in
a few laboratory freezers. Some

About Smallpox
* Smallpox Vaccine Supply Could
Be Stretched (The Washington Post,
Mar 29, 2002)

Hunting for a Safer Smallpox

Vaccine (The Washington Post, Feb
15, 2002)

| for lipox
Run ight-B Reali

(The Washington Post, Dec 3, 2001)
* Full Coverage

AMERICA AT WAR
SPECIAL REPORT

Find Post Stories by Topic:
Investigation [+]

| Find

—Or--

Search Story Archive by Keyword:

| | Find

Advanced Search

Top Stories————

* Ridge Presses urity Plan (The
Washington Post, Jun 21, 2002)
For Som han

Was Therapy (The Washington Post,
Jun 21, 2002)

heney Blames Leaks on
Congress (The Washington Post, Jun
21, 2002)
* Eull Coverage

Q & A
* The Question of the Day on
terrorism is answered by the Council
on Foreign Relations.
Primers on the News————
* Irag and the War on Terrorism
* Iran_and the War on Terrorism
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JAMES KARRAS ENTERPRISES

Placements for Dr. Edward H. Kaplan: Smallpox Vaccination Research Release

61-45 98 Street, Suite 16-J  » Rego Park, NY 11374  « (718) 271-9247

Launch Date of PR Campaign: July 3, 2002

Media Outlet Headline Date SOM Cited?
Los Angeles Times "U.S. Weighs Risk of Smallpox, and Risk of Smallpox Vaccine Health" 6/16/2002 NO
Reuters "Experts Urge Mass Vaccination for Smallpox Attack” 7/7/2002 NO
Seattle Times "500, 000 to Receive Smallpox Vaccine; U.S. to Protect Health, Emergency Workers" 77712002 NO
The New York Times "U.S. to Vaccinate 500,000 Workers Against Smallpox" 7/7/2002 NO
Ascribe Newswire "Mass Vaccination May Be Best Response to Smallpox Attack” 7/8/2002 YES
Channel 8 News 5:00, 6:00, 11:00 News 7/8/2002 YES
Houston Chronicle "Experts: Mass Vaccines Will Fight Smallpox Better" 7/8/2002 NO
NBC "Today Show: Smallpox interview with Couric" 7/8/2002 YES
Newsday "Another Smallpox Plan/Study Calls for Mass Vaccinations, unlike CDC Strategy" 7/8/2002 NO
Reuters "Smallpox Vaccine is Oldest, Least Safe" 7/8/2002 NO
Reuters "U.S. Weighs Smallpox Plan" 7/8/2002 NO
The Wall Street Journal "U.S. May Offer Smallpox Vaccine to Many More Health Workers" 7/8/2002 YES
USA Today "Study: U.S. Should Widen Smallpox Protection" 7/8/2002 YES
Associated Press Newswires "Smallpox Response" 7/9/2002 YES
Reuters "U.S. Officials Consider Worst-case Smallpox Plan" 7/9/2002 NO
San Francisco Chronicle "Kaiser Testing Smallpox Vaccines" 7/9/2002 NO
The New York Times "Study Favors Different Tack on Smallpox” 7/9/2002 NO
The Saigon Times Daily "Experts Urge Mass Vaccination for Smallpox Attack" 7/9/2002 NO
The Wall Street Journal Europe |"U.S. Studies Smallpox-Shots Policy” 7/9/2002 YES
United Press International "Mass Vaccination Can Cut Deaths" 7/9/2002 YES
NewsWeek "The Government Must Plan for Mass Vaccinations" 7/10/2002 YES
The Wall Street Journal "Smallpox Scenarios" Editorial 7/10/2002 NO
Los Angeles Times "Facing the Smallpox Threat" 7/11/2002 YES
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Director of Media Relations
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karin.nobile@yale.edu
http://mba.yale.edu

MASS VACCINATION MAY BE BEST RESPONSE TO SMALLPOX ATTACK
SAY YALE SCHOOL OF MANAGEMENT AND M.LT. SLOAN EXPERTS

New Haven, CT, July 3, 2002 — In the event of a smallpox attack, a mass vaccination policy would
result in fewer deaths and faster disease eradication than alternative vaccination strategies, reports a
new study published in Proceedings of the National Academy of Sciences (article 2827). Since the
terrorist attacks of September 11, the best response to a smallpox attack has been a topic of hot debate.

Yale School of Management expert Edward Kaplan, the William N. and Marie A. Beach Professor of
Management Sciences & Professor of Public Health, and colleagues from M.LT.’s Sloan School and
Operations Research Center, used a mathematical model to compare a number of different vaccination
strategies on disease spread and death resulting from a smallpox attack on a large urban center.

The Centers for Disease Control and Prevention’s (CDC) current response plan, endorsed by the
Advisory Committee on Immunization Practices on Junc 20 calls for isolation of confirmed smallpox
cases and targeted vaccination of only those who have been in contact with infected individuals, with a
mass vaccination effort to take place only if the initial vaccination and quarantine methods are
unsuccessful. Parameters of this new mathematical model include the number of people initially
infected, the transmission rate, the fraction of potential contacts named by infected individuals, and the
resources available to track potential contacts and administer vaccinations.

Under several different scenarios, the model predicted that mass vaccination would stop the spread of
infection faster and result in fewer deaths than targeted vaccination or the CDC plan. In fact, the
currently endorsed plan led to an estimated 4,120 additional deaths compared to a mass vaccination
plan implemented from the beginning in a large attack on a city with 10 million inhabitants. The
researchers found that a pre-attack vaccination of a portion of the population lessened the gap between
the different strategies. These results suggest that unless a pre-attack vaccination is used to increase
immunity within the population, a mass vaccination strategy should be seriously considered.

“Emergency Response to a Smallpox Attack: The Case for Mass Vaccination,” by Edward H. Kaplan,
Yale School of Management, and David L. Craft, Operations Research Center, and Lawrence M.
Wein, M.L.T Sloan.

Media contact: Edward H. Kaplan, Yale University School of Management, and the
Department of Epidemiology and Public Health, Yale University School of Medicine, New
Haven, CT; tel. (203) 432-6010, fax (203) 432-9992, or email Edward.Kaplan@yvale.edu.
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1S, 0 VACCINATE
500,000 WORKERS
AGAINST SMALLPOX

SHIFT FROM LIMITED PLAN

More Health Providers ogaa@
— Mass Vaccinations Seen
in Case of Outbreak

By WILLIAM J. BROAD

The federal government will soon
vaccinate roughly a half-million
health care and emergency workers
against smallpox as a precaution
against a bioterrorist attack, federal
officials said. The government is also
laying the groundwork to carry out
mass vaccinations of the public — a
policy abandoned 30 years ago — if
there is a large outbreak.

Until last month, officials had said
they would soon vaccinate a few
thousand health workers and would
respond to any smallpox attack with
limited vaccinations of the public.
Since 1983, only 11,000 Americans
who work with the virus and its relat-
ed diseases have received a vaccina-
tion, according to the Centers for
Disease Control and Prevention.

The plan to increase the number of
‘“first responders” who receive the
vaccination to roughly 500,000 from
15,000 and to prepare for a mass
undertaking of vaccinations in effect
acknowledges that the government’s
existing program is insufficient to
fight a large outbreak.

The government’s new <mnn=..m.
tion safeguards come amid contin:
ued talk in Washington of war
against Iraq, which terrorism ex-
perts suspect of maintaining clan-
destine stocks of the virus, as well as
growing criticism of the govern-
ment’s limited plan. Only Russia and
the United States have declared
stocks of the virus.

A highly contagious disease, small-
pox was declared eradicated glob-
ally in 1980, eight years after the
United States stopped routine vacei-
nations.

Until its eradication, smallpox
killed roughly one in three people
who were infected but not vaccinat-
ed. Because immunity is believed to
diminish with time, most peoplé
alive today are considered vulnera-
ble to smallpox. But federal officials
have long resisted the resumption of
mass smallpox vaccinations, citing
the probable risk of serious side ef-
fects, even death.

Last month, a federal advisory
panel backed a plan for “ring vacci-
nations,” in which health workers
would isolate infected patients and
vaccinate people in close contact
with them, forming a ring of immuni-
zation around an outbreak and a bar-
rier to its spread. In theory, such a
strategy can work because the vac-
cine, if given within four days of
exposure to the virus, protects peo-
ple from the disease.

Some experts on infectious disease

said the plan’s main virtue was that
it reguired little smallpox vaccine.

The government’s more aggres-
sive plans are possible because vac-
cine supplies are rapidly increasing
as a result of crash manufacturing
and stockpiling efforts begun soon
after last fall’s terrorist strikes, offi-
cials said. Also, studies have found
that existing vaccine doses can be
diluted without loss of effectiveness.

“Now we can act differently be-
cause we have more vaccine,” Dr.
Donald A. Henderson, senior science
adviser to Tommy G. Thompson, the
secretary of health and human serv-
ices, said in an interview. Dr. Hen-
derson, who led the global smallpox
eradication effort, added that in a
crisis “we can make vaccine avail-
able on request throughout the com-
munity.”

Officials said that about 100 mil-
lion doses of the smallpox vaccine
(160 million if diluted) are in hand
and that by late this year or soon
thereafter enough will be available
for every American, more than 280
million people.

Health and military experts, citing
new models of how the contagion can
spread and new disclosures about
how the weaponized virus can sail on
the wind, have recently argued that
limited, local vaccinations could
produce thousands if not millions of
needless infections and deaths. Most
critics of the ring vaccination plan
advocate mass vaccinations of the
United States population — but often
before a smallpox attack, not after,
as the government is now planning.

In addition to vaccinating more
“first responders,” the government
plans to develop ways to speed vac-
cine deliveries around the country
and help states plan how to carry out
mass vaccinations after an attack.

Officials said the vaccinations of
hospital workers and smallpox re-
sponse teams, to begin fairly soon,
would help train health professionals
in smallpox vaccination and educate
the public to the attendant risks.

The White House, Defense Depart-
ment and other federal agencies are
involved in the vaccination planning.
“Everyone is aware,” an adminis-
tration official said.

Jerome M. Hauer, acting assistant
secretary for emergency prepared-
ness at the Department of Health
and Human Services, said the agen-
cy hoped to send planning documents
on how to best conduct mass vacci-
nations to cities and states in the
next week or two. Mr. Hauer added
that logistics changes to that end
were under way at the Centers for
Disease Control and Prevention in
Atlanta, which oversees the produc-
tion, safekeeping and distribution of
the nation’s stockpile of smallpox
vaccine,

Other details of the plans, such as
who would receive peacetime vacci-
nations, have yet to be approved by

U.S. Plans to Vaccinate 500,000 Workers
Against Smallpox to Prepare for Outbreak

the added steps, officials said, will
make it possible to move far more
aggressively if a terrorist attack
ends up infecting more than 100 peo-
ple or so.

Critics had said the ring approach,

| while useful in battling natural out-

breaks, would do little or nothing
against a moderately skilled enemy
intent on mayhem.

“Unless the initial attack is very
small and the infectiousness of the
agent is quite mild, ring vaccination
is not going to do much good,” said
Edward H. Kaplan, a Yale public
health specialist who questioned the
method’s value at a federal meeting
in Washington three weeks ago.

In a report, the Cato Institute,
policy group in Washington, nm=mn
ring vaccination ‘‘woefully inade-
quate for countering a direct at-
tack.”

Critics argued that a number of

factors had diminished the method's
effectiveness since the disease was
eradicated in 1980: populations are
now increasingly mobile, levels of
immunity are very low and ad-
vanced technologies have become
commonplace, raising the odds that
a smallpox attacker would be at
least moderately skilled.

“Today it’s a totally different sce-
nario,” said William J. Bicknell, an
international health expert at Boston
University who recently faulted fed-
eral smallpox policy at a Cato meet-
ing. The ring plan, he declared flatly
in an interview, ‘‘will not work.”

Federal officials said the rising
criticism played no direct role in
shaping preparations for mass vac-
cinations.

“The key to responding to any
public health emergency is flexibili-
ty,” Mr. Hauer said. “You listen to
critics, but you can’t let that drive
policy. You have to do what's best for
public health and national security.”

Ring vaccination, he added, was
envisioned as simply a first line of
defense that could quickly expand to
much wider immunizations if neces-
sary.

Mr. Hauer added that the ring
strategy was inherently small-scale
because it required health profes-

Eﬂ_sroa .?.ﬁa
Dr. Donald A. Henderson, science
adviser to the secretary of health.

sionals to carefully trace the where-
abouts and contacts of infected peo-
ple. Such work is so hard and time
consuming, he noted, that ring vacci-
nation is unsuitable as the only
means of fighting a wide epidemic.

He said another complication
could arise if the disease broke out
simultaneously in multiple cities,
suggesting a strike of unknown size
and danger. In that case, he said,
“the forces pressing you to mass
vaccinate become greater.”

Dr. Henderson, the chairman of
the Secretary’s Council on Public
Health Preparedness at the Depart-
ment of Health and Human Services,

A more aggressive
approach that comes
amid growing
criticism.

said critics have falsely portrayed
the government as relying exclusive-
ly on ring vaccination.

“Let me be clear,”” he said. “If
there is an emergency, and if we
have to vaccinate widely, we need to
be ready for it. That's what we're
%pﬂm.:

Mass vaccinations are not without
risk because the smallpox vaccine
uses a live virus, vaccinia, a cousin of
smallpox, that on occasion can cause
brain damage or even kill. In the
days of wide vaccination, roughly
one person in a million died.

The risk may be greater for people
with weakened immune systems,
like AIDS patients or people under-
going chemotherapy.
more
zlobu-
upply
ans in
1s as
id 700
ill be

wespive wie vacclle 5 Well-Kknown
dangers, federal critics have in-
creasingly called for various styles
of mass vaccination — including do-
ing it on a voluntary or mandatory
basis, before or after a smallpox
attack.

Che New ork Times
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At a June 15 public forum in Wasg
ington on federal smallpox vaccin
tion policy, Dr. Kaplan, of Yale, p1
sented a study done with nc:mm«n
from the Massachusetts Institute
Technology that described how
smallpox attack could affect
crowded metropolitan region i
New York City. What began as 1,0
infections at a train station or al
port, he said, would spiral ov
weeks and months into 97,000 deat|
if fought with ring vaccination alon

“By contrast,” he said, “post-:
tack mass vaccination would resi
in only 525 deaths” from the sma
pox virus, which takes about tv
weeks to develop in the body befo
symptoms become obvious.

Some federal officials call th
study unrealistic. But at the meetin
such ideas gained force as new e\
dence came to light on how powdert
smallpox can be used as a biologic
weapon.

Dr. Alan P. Zelicoff, a smalipt
expert at the Sandia National La
oratories, reported that he and e
perts from the Monterey Institute |
International Studies had linked
1971 outbreak in the Kazakh Repu
lic to a Soviet field test of weaponize
smallpox.

Dr. Zelicoff, a physician, quoted
former Soviet official as saying tt
accident occurred when a plume |
smallpox germs sailed about nir
miles on the wind.

By the meeting’s end, medical e
perts were questioning not only tt
ring plan but also federal assertior
that the smallpox threat is low.

Dr. Kenneth I. Berns, president (
the Mount Sinai Medical Center |
New York City, said he judged th
probability that Iraq possessed wei
ponized smallpox as ‘“reasonabl
high” and that Saddam Husse|
would use such germs in a wa
against the United States as “‘quil
high.”

“That’s the confounding issue thz
we all face,” Dr. Berns told the fo
um, according to a transcript.

Frank public discussion of th
Iraqi threat, he added, “is absolutel
essential.”

In interviews, officials of the D¢
partment of Health and Human Sery
ices declined to comment on feder:
threat assessments but detailed wid
contingency planning for mas
smallpox vaccinations.

On June 20, a federal panel know
as the Advisory Committee on It
munization Practices backed th
idea of immunizing some emergenc
workers before any attack. Expert
estimated that the immunization
would go to some 15,000 health car
and law enforcement workers wh
would be most likely to respond to
biological attack and come in contac
with victims.

But Dr. Henderson, the heailth de
partment’s senior adviser on biote:
rorism, said the tentative new pla
was for many more to be vaccinate(
“We could easily be at a half-millig
without too much difficulty,” he said

Wide peacetime vaccinations, hl
said, would help educate not only th
nation’s medical community on thi
practical aspects of smallpox EEE
nization but also the public.

If the peacetime group suffers {
couple of deaths, “there will be a lo
of publicity and concern,” Dr. Hen
derson said. “It's a question of hoy
people are going to respond.”

GIVE TO THE FRESH AIR FUND
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WASHINGTON (Reuters) - Mass vaccination would save thousands
more lives in a smallpox attack than the current limited strategy that has
been recommended to the U.S. government, experts said on Sunday.

In a study criticizing the limited vaccination plan, they recommended
federal officials be ready to vaccinate millions of people.

“‘Mass vaccination really leads to fewer deaths than the CDC (Centers

Prevention policy, endorsed by the Advisory Commit-
tee on Immunization Practices last month, ca_lls for
quarantining anyone confirmed to have been infect-
ed in a smallpox attack, and vaccinating anyone who
may have had contact with the infected patients. The
advisory panel also recommended vaccinating poten-
tial first-line responders now as a precaution.

Wein said yesterday that, if there were a small-
pox attack, “I think it highly likely that people
would take to the streets to demand vaccination, or
would flee,” possibly spreading the disease even
more widely.

The study by Wein and Edward Kaplan of Yale
University, both experts in modeling epidemics, will
be published in tomorrow’s issue of the E"Eﬁg}
of the National Academy of Sciences. In it they urge

for Disease Control and Prevention) interim plan," Lawrence Wein of -

the Massachusetts Institute of Technology, who worked on the study,

said in a telephone interview.

the CDC to change its policy when it issues new
guidelines later tifis year. B . )
Smallpox, once a scourge that killed nearly a tlurd
of its victims and scarred the rest, was eradicated in
1979. Some countries, including Irag and the former

However, a U.S. Health and Human Services De-
partment spokesman, Bill Pierce, told Reuters the
number to be vaccinated had not been decided.

In their study, Kaplan and Wein ran a computer,
model of what would happen if someone used a small-
pox weapon against a city of 10 million people. Ka-
plan told the advisory panel that an initial 1,000 in-
fections could lead to 97,000 deaths.

They predicted that the policy endorsed by the ad-
visory panel, termed ring vaccination, would lead to
4,000 more deaths than mass vaccination would —
even taking into account a high rate of side effects,
some deadly, from the vaccine.

Current policy takes into account that more people
have suppressed immune systems now than in the
1970s, and they could be at special risk not only from
the vaccine, but from people recently immunized
with it.

Such people include cancer patients being treated
with chemotherapy and people infected with the

Besides, he said, if there were a smallpox attack, "I think it highly likely Vs
that people would take to the streets to demand vaccination, or would ¢ "‘

flee," possibly spreading the disease even more widely.

Wein and Edward Kaplan of Yale University, both experts in modeling
epidemics, published their study in Tuesday's issue of the Proceedings of
the National Academy of Sciences and urged the CDC to change its
current policy when it issues new guidelines later this year.

Smallpox, once a scourge that killed nearly a third of its victims and
scarred the rest, was eradicated in 1979. But some countries, including
Iraq and the former Soviet Union, experimented with the virus as a
potential germ warfare agent.
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Fearful of a smallpox attack, the U.S. government last year ordered

millions of doses of smallpox vaccine -- enough, in the words of Health Crisie Your Ow

and Human Services Secretary Tommy Thompson, to vaccinate ~'every si
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man, women and child" in the country.
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E}'Epefts: Mass vaccines
will fight smallpox better

WASHINGTON — Mass vacci-
natiomuld save thousands
more in a smallpox attack
than the current limited strategy
Eatuhs.as been recommended to '

e U.S. government, experts said |
Sunday. . i

In a study criticizing the limited !
vaccination plan, they recom- '
mended federal officials be ready *
to vaccinate millions of people. '

Lawrence Wein of the Massa-
chusetts Institute of Technology |
and'Edwardty m&imo{%}e Uni-
versity, in modeling
epidemics, published their study
in the current issue of the Pro-
ceedings of the National Avad-
emy of Sciences and urged the
government to change its policy.

Government advisers last
month said a so-called ring vacci-
nation strategy, which would in-
volve finding and vaccinating
people who had contact with an
infected person, would probably
be sufficient in case of an attack.
More people could be vaccinated
if this approach failed, they said.
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SMALLPOX VACCINATIONS PLANNED

Federal Officials Want To Inoculate As Many As 500,000 Health-Care Workers

By CECI CONNOLLY
WASHINGTON POST

WASHINGTON — Federal health
officials say they are finalizinga plan
that would vaccinate hundreds of
thousands of emergency medical
personnel against smallpox this fall
and expand to include other health-
care and rescue workers most at risk
ifthe deadly virus is unleashed in the

United States.

The Associated Press reported
over the weekend that government
officials were expected to decide by
month’s end how many to vaccinate
— a number ranging between 10,000
and 500,000. But in interviews Sun-
day, senior health officials expected
that the number would be at the high
end of the range.

“At the end of the day, the num-

bers could be significantly greater
than 500,000, said Jerome Hauer,
gency preparedness at the Depart-
ment of Health and Human Services.
He said vaccinations could begin
within eight weeks.

As more vaccine becomes avail-
able and experts have a chance to
study adverse reactions to the in-

expect to make it widely available on
avoluntary basis,

What began as a small, conserva-
tive approach by the government for
protecting against the unlikely event
of a smallpox attack is rapidly de-
veloping into a broad, aggressive
proposal. Demand for the vaccine,
new projections on how easily the

PLEASE SEE SMALLPOX, PAGE A6

CONTINUED FROM PAGE Al

smallpox virus could be spread
in a terrorist attack and the size
and scope of America’s medical
profession have pushed the
Bush administration to expand
its view.

For now, any wvaccination
would be voluntary. However,
even a single case of smallpox
could trigger mass vaccination
and quarantine, Hauer warned,
because “we would assume any
presentation of smallpox at this
point in time islikely to be an in-
tentional” attack, rather than a
naturally occurring outbreak.

The debate over smallpox
vaccination revolves around
two unknowns: the likelihood of
an outbreak vs. the likelihood of
severe, sometimes fatal, compli-
cations from the vaccine.

only the United States and Rus-
sia are known to hold small
caches of the virus, some ex-
perts believe samples of the vi-
rus may have gotten into the
hands of terrorists or rogue
states.

A smallpox attack could go
undetected for days or weeks,
the first hint of trouble coming
inthe form of a mysterious rash.
There is no known cure for the
disease, and because it is highly
contagious it could spread
quickly.

Even with the slim chance of
an attack, the Bush adminis-
tration ismoving rapidly on sev-
eral fronts to prepare for one —
stockpiling millions of doses of
vaccine, developing a quaran-
interest groups such as the
truckers’ association that want
vaceine for their workers.

Secretary Tommy Thompson,
who will decide the policy, is
likely to go far beyond the
panel’s position, said several of
“We're goingto have tohavea
large number of people vacci-
nated,” said D.A. Henderson,
chairman of the Council on Pub-
lic Health Preparedness at HHS.
His rough count of emergency
department staffs at onefifth of
the nation’s 5,000 hospitals puts
the number at 250,000,
Firefighters, police officers
and doctors and nurses in pri-
vate practice could gquickly be
added to the list, said Hauer.
Some states have lobbied for a

Control and Prevention, said in
an interview last week that in a
series of conference calls med-
ical associations, hospital
groups and public health work-
ers were pressing for more wide-
spread vaccination of their
workers.

“It's an unfolding process,”
she said, noting the vaccination
program could expand in com--
ing months. Plans for a larger
vaccination program were first
reported in Sunday’s New York
Times. In interviews Sunday, of-
ficials stressed that Thompson
has yet to approve a final plan.

The federal government al-

‘ready has more than 75 million

doses of vaccine and by year’s
end expects to purchase enough
for every American.

But as Thompson’s aides at-
tempted to craft an implementa:
tion plan they found “it's much
more complicated that one
might imagine,” said Hender-

The panel, arguing that the risk * son.

of serious side effects out-
weighed fears of an outhreak, es-
timated 20,000 people nation-
wide would be inoculated as a
preventive measure. Complica-
tions include a sore arm, low-
grade fever, encephalitis (brain
inflammation) and even death.

The group also endorsed tra-
ditional “ring vaccinations” of

~ Each vial in the U.S. stockpile
contains 100 doses of vaccine,
which would be diluted five
times. That means groups of 500
people would have to be in-
oculated at once, since vaccine
loses its potency once a vial is
opened.

Thompson’s team is also de-
haﬁngwhe!hertorequirean
the vaccine, since it could be
harmful to people with weak-
ened immune systems.
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Study: U.S.
should widen
smallpox plan

Reseachers say mass vaccination
would save more lives than ‘ring’

By Dan and Steve Sternberg
USATO

The government should consider abandoning plans
to vaccinate a limited number of people after a small-
bioterrorism attack and instead adopt mass pub-
vaccinations, say researchers who have analyzed
the number of deaths that would follow both plans.

weeks after a large outbreak.

In the study, researchers led by Edward Kaplan of
Yale's School of Management and School of Medicine
found that ring vaccination saves more lives than im-
mediate mass vaccination only in outbreaks that start
with a few mmmctmoﬂm Bioterro-
rism might not pattern.

“Be realistic,” Kaplan says. “The public won't let ring
vaccination happen because of panic after an out-
break is announced, so we be planning for a

Smallpox, a contagious virus, was officially eradi-
catedh_]&?&la?tutfea;snfhioterroristsusingit%
grown since anthrax attacks through
mail. The virus' e can take two weeks to ap-

Egﬁe{ ion leads to fever, rash, skin
—ﬁhaﬂ;dé&thmabmﬁﬂ%ofcases.
Even starting with a handful of people initially in-
fected, ring vaccination saves more lives only when
each victim infects fewer than 1.4 other people, on
average, the researchers found.
The government plans to have about 300 million
ofohflliclngananaiysus bym?}ga\{'laespreaz
sty 5“. nallpox vaccil :
vaccination of the US. ion, about 280 million
people, would cause 200 to 300 deaths from vaccine
side effects.

Anthony Fauci, director of the National Institute of
and Infectious Diseases, says an outbreak
ould represent a “flexible situation” in which the ad-
the vaccination campaign to include thousands
health care workers. :
A New York Times article Sunday said that the gov-
ernment plans to inoculate 500,000 health care and
emergency workers with the vaccine. Bill Pierce, a
spolmsmanﬁnﬂmﬂeaﬂandllt{sumangg“mﬁﬂe-
partment, says officials are weeks away making
such a decision.
In January, states were asked to make mass vacci-
nation plans for many diseases, not just smallpex.
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USA: Smallpox vaccine is oldest, least safe.
By Maggie Fox, Health and Science Correspondent

07/08/2002
Reuters English News Service

(C) Reuters Limited 2002.

WASHINGTON, July 8 (Reuters) - When Edward Jenner tested his experimental
vaccine against smallpox in 1796, he scraped the oozing pustule of a calf infected
with cowpox and used a knife to press it into the skin of a small boy.

Today's vaccine is not much more advanced, although the boy escaped smallpox
infection and the modern vaccine eradicated the disease.

But a vaccine that uses a live virus is harder to control, and this is the problem that
U.S. health officials are struggling with in trying to decide who to vaccinate against
smallpox.

Smallpox was declared eradicated in 1980, but the United States is worried that the
virus may be used in a biological attack. The U.S. government is working to "stretch
out" existing supplies of vaccine by diluting it and has ordered millions of new
doses,

Routine vaccination stopped in the 1970s, so there has been no incentive to update
the old tried-and-true vaccine to modern standards.

It is made from the lymph of heifers infected with cowpox - a virus so closely related
to smallpox that the body uses the same defenses for both. A person who has been
infected with cowpox, a usually benign virus, is immune to smallpox.

The lymph in the vaccine is literally scraped from the pustules that cowpox causes
in a calf.

FILTERING THE HAIR OUT

Dr. Donald Henderson, who helped lead the global campaign that wiped out
smallpox as a naturally occurring disease, describes it as being made by "scraping
the blisters off an infected calf and filtering the hair out."

Because of this crude manufacturing method, and because the vaccine uses a live
virus, it had a relatively high rate of side-effects, compared to more modern
vaccines such as those against measles and hepatitis.

About three of every 1 million people who got the old DryVax smallpox vaccine
developed encephalitis, an inflammation of the brain, and two in 1 million died.
Anywhere between seven and nine people, mostly infants, died every year in the
United States from the smallpox vaccine.

During the last U.S. smallpox outbreak, in New York in 1947, 11 people got

http://ptg.djnr.com/ccroot/asp/publib/story.asp 7/11/2002
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Interview: Edward Kaplan, professor of public health at the Yale School of Medicine, talks about if, when
and how Americans should be vaccinated against small pox

07/08/2002
NBC News: Today
(c) Copyright 2002, National Broadcasting Company, Inc. All Rights Reserved.

KATIE COURIC, co-host: Edward Kaplan is a professor of Public Health at Yale Medical School, and the Beech
professor of management sciences at the Yale School of Management.

Professor Kaplan, good morning.
Mr. EDWARD KAPLAN (Yale School of Medicine). Good morning, Katie.

ﬂ«g& COURIC: What do you think about this more aggressive proposal to vaccinate at least 500,000 health care
workers who may be sort of the first line of defense in the event of a small pox attack?

Mr. KAPLAN: | think it's exactly the right thing to do. We have to have people who are themselves protected, who
could then go out and protect the rest of us in the event of an emergency.

COURIC: This is all based on--on a policy called ring vaccinations. Can you explain what that means?

Mr. KAPLAN: Well the ring vaccination policy actually refers not to the first line responders, but to cases in the
general population. The idea is that when people would become symptomatic, and recognized, they would be
instantly isolated, they would be interviewed to determine who their contacts have been recently. Their close
contacts and contacts of those contacts would all be vaccinated. So that's what the ring vaccination idea is.

COURIC: And that's something that you don't necessarily agree with?

Mr. KAPLAN: That's correct. The research that my colleagues at MIT and | have conducted suggests that unless
the initial attack is very small, and the infectiousness of the agent is very mild, ring vaccination is unlikely to
contain the spread of small pox in large attacks.

COURIC: So what then, Professor Kaplan, should the strategy be?

Mr. KAPLAN: We would suggest that upon recognizing that a large attack has taken place, that one should
immediately begin mass vaccination in the area of the attack. The idea is to quickly immunize as large a
percentage of the population as possible, rather than trying to go out and find who specifically has either been
infected--been infected recently, or perhaps is most likely next in line.

COURIC: But | understand, Professor Kaplan, that--that small pox can basically lie dormant, and it takes about
four days for, | guess, the initial symptom, which is a mysterious rash. Doesn't it make more sense to--to
vaccinate people prior to attack--to do something prophylactically?

Mr. KAPLAN: Whether one wants to vaccinated prophylactically or not depends in my view, strongly, not only on
the risk of an attack, but also upon what one's plan is for responding post attack. If | have great confidence that in
the post attack response plan the epidemic can be halted very, very quickly, then the pressure to pre-vaccinate
goes down. On the other hand, if | don't have confidence that the plan can contain the spread, then of course it
would make more sense to vaccinate pre-attack.

COURIC: Well let me go back to the--my question. If you don't know you've been exposed to small pox until you
actually have symptoms of--of the disease, can you really get to it in time after, you know, post attack?

Mr. KAPLAN: The idea with a post attack mass vaccination is indeed you would get to the majority, the
overwhelming majority of the population in time. It is believed that vaccinations within a four-day window after
exposure can prevent, in many cases, the development of the—the development of symptoms. By the way, the

time between infection and symptoms is not four days, it's more on the order of 14 days. Four days refers to this

http:f;’ptg.djnr.comfccmotf‘aspfpublib."story_clean_cpy.asp?articlcs=TODA02 18900015 MEL... 7/8/2002
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which the World Health Organization declared eradicated in 1980.

COMPLEMENTARY

CARE In this strategy, smallpox vaccine is given as needed to successively wider
dcupuncture circles of people who've come into contact with the infection. Only if this
Massage therapy approach fails to stem the outbreak would the government proceed with a
Fitness centers mass inoculation plan.

However, the three disease modelers - Edward Kaplan of Yale University and

COOL TOOLS Lawrence Wein and David Craft of the Massachusetts Institute of Technology

Quizzes -- found that in a hypothetical attack on a city with 10 million inhabitants, mass

Polls inoculation is the best strategy for reducing deaths.

Calculators

Ask the Experts Last month, an advisory panel for the CDC recommended immunizing roughly

=m0 15,000 emergency workers, hospital staff and other "first responders” likely to
encounter the disease early in an attack. Officials now believe that number

HECRENL LA may ultimately reach 500,000, and the government is making plans for a

brug Datebase massive public vaccination effort if needed.

Herb Index

Health A-Z

. Kaplan, Wein and Craft, who report their calculations this week in the
Book Reviews Proceedings of the National Academy of Sciences, assume 1,000 people are
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Study Uses Math Model to Determine Effects of a
Smallpox Attack

By WILLIAM J. BROAD

Anew study finds large differences in how four different vaccination strategies would fight a
smallpox terror attack, with the best resulting in 440 deaths and the worst 110,000 deaths.

The study used a mathematical model to compare how an attack on a large city that infected
1,000 people would progress when countered with diverse vaccination plans meant to halt the
spread of the highly contagious disease.

In all cases, the mass vaccination of the United States population worked far better than limited,
local immunizations — a strategy the federal government has tended to prefer.

"We find that mass vaccination results in both far fewer deaths and much faster epidemic
eradication," the authors conclude. In the best case, the epidemic was stopped in 115 days and in
the worst 350 days.

The new analysis is being published this week in the online edition of Proceedings of the National
Academy of Sciences. Its authors are Edward H. Kaplan, a public health specialist at Yale
University, and David L. Craft and Lawrence M. Wein, both of the Massachusetts Institute of

Technology.

Ever since smallpox was eradicated from human populations decades ago, federal officials have
resisted mass vaccination because the vaccine uses a live virus that can cause severe side effects
and even kill. In the days of wide vaccination, roughly one person in a million died.

But federal policy is in flux because of fears of bioterrorism. Although today only Russia and the
United States have declared stocks of the virus, experts say clandestine supplies probably exist.

Most people are now considered vulnerable because immunity is thought to wane over time. The
United States stopped routine vaccinations in 1972. Smallpox kills roughly 1 in 3 victims who are
unvaccinated.

Vaccination can save even infected people because the vaccine, if given within four days of
exposure to the virus, halts the disease's advance.

http/fwww.nitimes .com/2002/07/08/health/08C ND-SMAL . html ?pag ewanted=print&position=top
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Study Favors |
Different Tack

On S Q{gl]pox
By W J. BROAD

A new study finds large differ-
ences in how four different vaccina-
tion strategies would fight a small-
pox terror attack, with the best al-
lowing 440 deaths and the worst
110,000 deaths.

The study used a mathematical
model to compare how a smallpox
attack on a large city that infected
1,000 people would progress when
countered with diverse vaccination
plans meant to halt the spread of the.
highly contagious disease.

In all cases, the mass vaccination
of the United States population
worked far better than limited, local
immunizations, a strategy the fed-
eral government has tended to pre-
fer.

““We find that mass vaccination
resulis in both far fewer deaths and
much faster epidemic eradication,”
the authors concluded.

In the best case, the hypothetical
epidemic was halted in 115 days and
in the worst, 350 days.

The new analysis. is being pub-
lished this week in the online edition
of Proceedings of the National Acad-
emy of Sciences. Its authors are Ed-

- ward H. Kaplan, a public health spe-

cialist at Yale University, and David
L. Craft and Lawrence M. Wein, both
of the Massachusetts Institute of
Technology.

Ever since smallpox was eradicat- |
ed from human populations decades
ago, federal officials have resisted
mass vaccination because the vac-
cine uses a live virus that can cause
severe side effects and even kill. In
the days of widespread vaccination,
roughly one person in a million re-

But federal policy is in flux be-
cause of fears of bioterrorism. Al-

United States are known to have
stocks of the virus, experts say clan-
destine supplies probably exist.
Most people are considered wul-
nerable to a smallpox attack because
immunity is thought to wane over
time. The United States stopped rou-
tine vaccinations in 1972. Smallpox
kills roughly one in three wvictims

The vaccination

method promoted by

federal authorities is
found wanting.

who are unvaccinated.

Vaccination can save even infect-
ed people because the wvaccine, if
given within four days of exposure to
the virus, halts the disease’s ad-
vance.

The new study, coming amid rising
criticism of federal policy in recent
months, claims to be the first to
make detailed comparisons of the
vaccination options. It is an elabora-
tion of a preliminary presentation

that Dr. Kaplan gave at a federal |

meeting in Washington on June 15.

The study found the least effective
method to be ““ring vaccination,” the
primary way smallpox was eradicat-
ed from human populations. It con-
sists of isolating infected patients
and vaccinating people found to be in
close contact with them, forming a
ring of immunization around any out-
break and a barrier to its spread.

In the hypothetical attack, ring
vaccination allowed 367,000 cases of
smallpox and 110,000 deaths and took
350 days to extinguish the outbreak.

By contrast, mass vaccinations
carried out as soon as authorities
became aware of a attack — small-
pox takes roughly two weeks to incu-
bate in the body and show symptoms
— would result in 1,830 cases and 560
deaths within 115 days.

The study found that if the authori-
ties were overwhelmed and decided
belatedly to switch from ring-to-
mass vaccination on the 33rd day of
the crisis, the effect would still be
considerable, 15,570 cases and 4,680
deaths.

“The cost of waiting,” the authors

said, “is very high — 4,120 incremen- :

tal deaths.”

The study found that the vaccina- |

tion of the United States population
before an attack worked best of all to
cut fatalities,

If only 40 percent of the population
were immunized before any such at-
tack, the same attack followed by
wider mass wvaccinations would
produce 440 deaths. But if followed
with ring waccinations, the result
would be 40,000 deaths.

““Unless preattack vaccination is
used,” the authors concluded, seri-
ous consideration should be given to
dropping federal plans for ring vac-
cination in favor of mass immuniza-
tions “in the event of a smallpox
attack in a large urban center.”
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Plans readied for sma

Health officials want to be-prepared to
isolate people in case of bioterror attack

BY LAURA MECKLER
The Associated Press

ATLANTA - Federal health officials are
quietly making plans for quarantining Ameri-
cans who might be exposed toa highly conta-
gious smallpox patient, addressing sensitive
questions of how to hold people, possibly
against their will, in case of a bioterror attack.

The planning, still in draft form, address-
es logistical and policy questions, including
where people would be kept while waiting for
officials to confirm a smallpox case and, if
necessary, administer vaccinations.

“It’s not pretry to think through these type
of deomsday scenarios, but it’s important to

start to put yourself there and imagine things
unfolding if you want to anticipate how to re-
act,” said Di. Marty Cetron, a quarantine ex-
pert at the Centers for Disease Control and
Prevention.

-Within the next few weeks, the.plan will
be circulated among top federal officials and
others involved in the preparation, said Ce-
tron, a member of a CDC working group on
the issue.

The groupbegan with this scenario: Offi-
cials get word that an international flight is
headed for the United States with asmallpox-
infected passenger al . The case would
be fairly easy because the people would be in
one place and health officials wouldn't have

to track them down.

Sull, if the passengers weren't held for
weatmeit, CDC estimate that a plane
filled with 500 penple including one with
smallpox could resu't in dozens—maybe hun-
dreds — of sick people, including passengers
on the plane who gct sick and the people they
would infect.

The vaceine is caly effective within four
days of someone being exposed to smallpox,
so if people leave the scene it would be diffi-
cult to find them in time.

Under the plan, officials would stress that
people would be be:ter off staying in quaran-
tine because that's where the vaccine and
other medications would be available. That's
a big change from past centuries, when peo-
ple in quarantine were written off.

Once planning i: complete for this scenar-
io, the CDC group plans to tackle more com-
piicaredsitualiom,:udlasamallpox patient
in a sports stadium

Smallpox was declared eradicated in
1980, but samples of the deadly virus still ex-
ist in both the United States and Russia. Bio-
termorism experts consider the possibility of a
smallpox attack one of the most frightening,
albeit unlikely, threats because one infected
patient could infect many others.

Routine immunizations against smallpox.

in the United States ended in 1972, meaning
many Americans have no protection against
the disease. Federal officials are now consid-
ering vaccinating as many as 500,000 health
care workers and emergency personnel who
would be first to see any smallpox case. But
because the vaccine carries significant risks,
including death, officials do not want to re.
sime mass vaccinations — a point President
Bush made yesterday.

“I'worry about calling for a national vacci-
nation program and that it could cause a loss
of life,” Bush said at a news conference,

Rather, the plan is to vaccinate others

llpox quarantine

only if they are exposed to the virus, or ex-
posed to someone who is exposed. Another
slnem;lﬁv\e—mendorsed}m-ﬂ'da}'masm‘

¥ in the Proceedings of the National Acade-
my of Sciences —would be mass vaccinating
all Americans if a smallpox case emerged.
The authors of that study predicted signifi-
cantly fewer people would die using a mass
vaccination strategy.

The airliner scenario is not entirely ficti-
tious. In December, a flight from Taiwan
bound for Newark, N.J., was delayed for
about four hours in Seattle after an anony-
mous tipster told U.S. Customs Service
agents that a passenger had smallpox. It
turned out to be a hoax, but the situation pro-
vided a real-life example of how people on
the plane reacted.

“People got really scared because they sat
there on a plane for two hours without any
idea what was going on,” said Kristy Lilli-
bridge, an epidemiologist. /
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Mass Vaccination May Be Best Response to Smallpox Attack, Say Yale School of Management and M.I.T.
Sloan Experts

ATTENTION: Health Policy editors

NEW HAVEN, Conn., July 9 (AScribe Newswire) - In the event of a smallpox attack, a mass vaccination policy
would result in fewer deaths and faster disease eradication than alternative vaccination strategies, reports a new
study published in Proceedings of the National Academy of Sciences (article 2827). Since the terrorist attacks of
September 11, the best response to a smallpox attack has been a topic of hot debate.

Yale School of Management expert Edward Kaplan, the William N. and Marie A. Beach Professor of
Management Sciences & Professor of Public Health, and colleagues from M.1.T.'s Sloan School and Operations
Research Center, used a mathematical model to compare a number of different vaccination strategies on disease
spread and death resulting from a smallpox attack on a large urban center.

The Centers for Disease Control and Prevention's (CDC) current response plan, endorsed by the Advisory
Committee on Immunization Practices on June 20 calls for isolation of confirmed smallpox cases and targeted
vaccination of only those who have been in contact with infected individuals, with a mass vaccination effort to take
place only if the initial vaccination and quarantine methods are unsuccessful. Parameters of this new
mathematical model include the number of people initially infected, the transmission rate, the fraction of potential
contacts named by infected individuals, and the resources available to track potential contacts and administer
vaccinations.

Under several different scenarios, the model predicted that mass vaccination would stop the spread of infection
faster and result in fewer deaths than targeted vaccination or the CDC plan. In fact, the currently endorsed plan
led to an estimated 4,120 additional deaths compared to a mass vaccination plan implemented from the
beginning in a large attack on a city with 10 million inhabitants. The researchers found that a pre-attack
vaccination of a portion of the population lessened the gap between the different strategies. These results
suggest that unless a pre-attack vaccination is used to increase immunity within the population, a mass
vaccination strategy should be seriously considered.

"Emergency Response to a Smallpox Attack: The Case for Mass Vaccination," by Edward H. Kaplan, Yale
School of Management, and David L. Craft, Operations Research Center, and Lawrence M. Wein, M.I.T Sloan.

Web Site: http://mba.yale.edu
-30-

Media Contact: Karin Nobile, Yale School of Management, Media Relations, 203-432-6010, fax 203-432-9992;
karin.nobile(at)yale.edu

Edward H. Kaplan, Yale University School of Management, and the Department of Epidemiology and Public
Health, Yale University School of Medicine, New Haven, CT, 203-432-6010, fax 203-432-9992; Edward.Kaplan
(at)yale.edu.

AScribe - The Public Interest Newswire / 510-653-9400

www.ascribe.org $$$
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BODY:

Mass vaccination of the U.S. general population against the smallpox virus would result in fewer deaths
than the government's current plan of quarantining and vaccinating only those exposed in the event of a
bioterrorist attack, concludes a new mathematical model released during the government's vaccination

strategy deliberations.

Vaccinating most or all of the population would make any post-attack strategy work better because
fewer people would be vulnerable to the disease and fewer people would have to be given emergency
vaccinations, Edward Kaplan, principal investigator of the study and a professor at the Yale University
School of Management, told United Press International.

Another advantage of the strategy is it would deter terrorists from releasing smallpox in the first place
because it would reduce the chances of causing widespread mortality, he said. Smallpox kills
approximately one third of people who become infected with it. Other than the vaccine, which can be
effective up to four days after infection, there are no effective treatments. The government's current
strategy is executed by the Centers for Disease Control and Prevention in Atlanta. The agency is
charged with developing a response plan for a bioterrorist attack and at present that plan involves a
method known as ring containment, which would quarantine and vaccinate only those exposed.

Kaplan and his colleagues used a mathematical model to compare mass vaccination and ring
containment. Taking into account the number of people initially infected, the rate of spread of the virus
and the number of people available to administer vaccinations, the model predicted mass vaccination
would halt the spread of smallpox more rapidly and result in 4,120 fewer deaths in a city with 10 million
inhabitants.
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The study, published in the Proceedings of the National Academy of
Sciences (PNAS), used a mathematical model to compare different
responses to a smallpox attack on a city with 10 million inhabitants.

The scientists considered the number of people initially infected, the
transmission rate, the fraction of potential contacts named by infected
individuals, and the resources available to track potential contacts and
administer vaccinations.

The best approach was mass vaccination, the model predicted. A
mass vaccination campaign before an attack would slow the spread of
infection most effectively, resulting in 4120 fewer deaths than the
current plan.

The existing plan, endorsed by the US Centers for Disease Control
and Prevention (CDC), calls for quarantine of confirmed smallpox
cases, targeted vaccination of those who have been in contact with
infected individuals, and mass vaccination only if the initial methods
do not work.

Australia's current policy reflects a similar approach, said Acting Chief
Medical Officer Professor John Mathews in a written statement. It calls
for 'ring' vaccination of people in close proximity to smallpox cases.

8/2/2002 3:58 PM
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Response to a Smallpox Attack
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Smallpox was eradicated from humans in 1979. But in light of last fall's
terrorist attacks, it has returned to the forefront of public consciousness as a
potential bioweapon. Because of the uncertainty surrounding both the
chances of an assault involving the virus and the availability of vaccine
stockpiles, the response policy to such an attack is continually evolving. Now
a report published today in the Proceedings of the National Academy of
Sciences suggests that mass vaccination after a smallpox attack would save
thousands more lives than the government's current plan of action.

Edward H. Kaplan and David L. Craft of the Yale School of Medicine and
Lawrence M. Wein of the Massachusetts Institute of Technology designed a
computer model to track smallpox cases and deaths that would result from
an attack on a large urban center. They tested a number of scenarios and
compared two main treatment options. In the first, so-called traced or ring
vaccination, people who have had contact with a person showing symptoms
of the disease are vaccinated and those sick with the disease are
quarantined. In mass vaccination, in contrast, the entire population is
vaccinated once victims start exhibiting symptoms. Last month the Centers
for Disease Control and Prevention (CDC) unveiled a response plan that
calls for ring vaccination followed by mass vaccination only if the outbreak
cannot be contained by the primary measures or if the initial number of cases
is sufficiently large.

The modeling results indicate, however, that mass vaccinations would result
in fewer deaths and quicker elimination of the disease regardless of the
number of initial victims. The scientists tested different scenarios with varying
values for parameters such as the number of infections, transmission rates,
the fraction of contacted people correctly identified by victims and the
resources available to administer vaccines. For a hypothetical city of 10
million inhabitants, the team found that more than 4,000 additional deaths
would occur under the current CDC plan than if a mass vaccination was
implemented. The authors conclude that "the cost in both deaths and time of
delaying the switch to [mass vaccination]—-as suggested by interim CDC
policy—is very high, particularly in light of the public clamoring for vaccination
and the mass panic that would likely ensue in the event of an attack.”
Considering recent news reports that the federal government plans to
vaccinate as many as 500, 000 health care and emergency workers, there is
some positive news to be found in the new findings. The researchers also
found that vaccinations of a portion of the population prior to an attack
reduced the gap between the various strategies and led to fewer overall
deaths. — Sarah Graham
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Kaiser testing smallpox vaccines
Oakland facility among 4 seeing if doses can be diluted
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Oakland - Kaiser Foundation doctors in Oakland began testing two different smallpox
vaccines Monday to see whether either or both could be diluted and used if the government
decides to vaccinate every American after a major bioterrorism attack.

One of the vaccine batches — totaling more than 75 million doses — is nearly 50 years old
and was recently discovered in a long-forgotten freezer by workers at Aventis Pasteur, the
global pharmaceutical firm.

The other - about 15 million doses — has been stored frozen in powder form since 1971 by
the federal Centers for Disease Control and Prevention in Atlanta. Tests have already shown
that it could be diluted to make 75 million doses.

Now the researchers at Kaiser, along with three other major medical centers,

are testing both vaccines to learn if both are safe and effective. They also want to learn
whether the older batch might be diluted tenfold to make 750 million doses available -
more than enough to vaccinate this country's 285 million citizens and to donate to other
allied nations that might come under attack.

"The sooner we can say that we have these doses available, the sooner a plan can be devised
to make the vaccine available to people who need it," said Dr. Steve Black, co-director of
the Kaiser-Permanente vaccine study center.

Besides Kaiser, others conducting tests are the University of Iowa, the Baylor University
medical school and Vanderbilt University.

The Kaiser doctors are still seeking 50 volunteers for the study.

The first Oakland volunteer, 20-year-old Sarah Palmer, a Piedmont teacher's aide, was
vaccinated Monday and said she had two reasons for signing up.

"It sounded like a good opportunity to be already vaccinated if there was a danger, and
besides, I thought I could help the whole country," she said. The testing effort comes amid
considerable controversy over how best to counter a possible epidemic in the event of a
terrorist attack.

hup:;'U"'v.aaafv'urw.s.fgatr;:.-::i:nnnur cgi-bin/article.cgi?file=/chronicle/! archive/2002/07/09/BA223522.DT... 7/9/2002
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USA: U.S. officials consider worst-case smallpox plan.
By Maggie Fox, Health and Science Correspondent

07/09/2002
Reuters English News Service
(C) Reuters Limited 2002.

WASHINGTON, July 8 (Reuters) - U.S. health officials said on Monday they were considering the possibility of
mass inoculations to combat a smallpox attack.

Although they are still formulating the policy, a spokesman said such a widespread effort was among the
scenarios being weighed in the event of any smallpox attack - now considered more likely after a series of
anthrax-laced letters killed five people last fall and made 13 other severely ill.

At issue is whether it is better to immunize a lot of people with a vaccine that can have side-effects, or vaccinate
fewer people, limiting the risk of side-effects but leaving more people vulnerable to infection. Health and Human
Services Secretary Tommy Thompson is supposed to announce a decision within a few weeks.

An HHS spokesman said a report in The New York Times on Sunday that said 500,000 health and emergency
workers would be vaccinated in the coming weeks was premature.

"There are a great many decisions that remain to be made by the secretary, including working with states to better
understand exactly what the recommendation is," spokesman Bill Pierce said. "There is no number. There is only
speculation by high-placed people.”

The Washington Post on Monday quoted Jerome Hauer, a leading bioterrorism expert and acting assistant
secretary for emergency preparedness at HHS, as saying vaccinations could start in eight weeks. "At the end of
the day, the numbers could be significantly greater than 500,000," he said.

U.S. President George W. Bush said he was worried that people might become ill from the vaccine. "l haven't
made any decisions as to who is going to be vaccinated or not," he told a news conference.

'LOSS OF LIFE' FEARED
"l think one concern that | can share with you is that if everybody received a vaccine, there are some to whom that
vaccine might be fatal. And | worry about that. | worry about calling for a national vaccination program and that it

could cause a loss of life."

Even before the Sept. 11 attacks, and before the anthrax letters were sent, the government had been planning
better preparations for a possible biological attack.

Anthrax and smallpox were at the top of the list of potential agents - because they are easily spread, can be
deadly, and because they are hard to diagnose at first.

Smallpox, which was declared eradicated worldwide in 1980, is hig hly infectious and kills about 30 percent of
patients.

The United States stopped routine vaccination in 1972. Only the U.S. and Russian governments are supposed to
have any samples of the virus, but experts say the former Soviet Union and possibly Irag made smallpox into
weapons.

The smallpox vaccine is based on old technology and can have severe side-effects including, in about two in a
million cases, death. Thus the dilemma on whether to limit vaccination.

Current interim policy calls for what is known as ring vaccination - finding the people likely to have been in contact
with every infected person, and vaccinating them. This approach wiped out smallpox at the end of the epidemic.

http://ptg.djnr.com/ccroot/asp/publib/story_clean_cpy.asp?articles=RTR0219005410°REUT(... 7/9/2002
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Smallpox Scenarios

emember the old joke about the doctor

who tells the patient there's bad news,

and then the very bad news? Well, the
bad news is that America faces the real possibil-
ity that terrorists will unleash killer germs, like
smallpox, on civilians. The very bad news is
that Washington is stuck on a response that
would result in the most people dying.

Atleast that's the conclusion of a paper soon
to be published in the Proceedings of the Na-
tional Academy of Sciences. It's the latest in a
growing body of work from academics and
health professionals criticizing the govern-
ment’s plan for dealing with a smallpox out-
break. The more we look around, the harder it
is to find anyone who thinks the bureaucrats’
plan makes one iota of sense.

That plan denies the public prior access
to a vaccine. A government wunderpanel,
the Advisory Committee on Immunization
Practices, recently recommended sticking
with a policy known as ring vaccination. Un-
der this bit of brilliance, we’'d wait until affer
an outbreak and then send in doctors to iso-
late the infected and immunize anyone
who'd had contact with them. Health and
Human Services Secretary Tommy Thomp-
son so far seems willing to adopt this plan,
with a few modifications.

We'd like to suggest that before the Secre-
tary throws in with the public health priest-
hood, he first run his eyes over that upcoming
PNAS paper by Edward H. Kaplan of Yale, and
David L. Craft and Lawrence M. Wein of MIT.
Their work claims to be the first to make a de-
tailed comparison of vaccination scenarios.

Assuming an outbreak infecting 1,000 peo-
ple in a large city, ring vaccination would result
in 367,000 Americans falling ill and 110,000
deaths. It would also take a full year to extin-
guish the outbreak.

The paper also examined other scenarios
the government is considering, such as mass
vaccinating (instead of ring vaccinating) after
an outbreak. It found that if authorities vacei-
nated as soon as an outbreak occurred, 560 peo-
ple would die. If they first tried ring vaccina-
tion and then switched to mass vaccination af-
ter 33 days, 4,680 would die. As the authors put
it (we assume without irony): “The cost of wait-
ing . .. is very high.”

The best scenario? It happens to be the one
that would also allow Americans to choose for
themselves. According to the Kaplan paper, if
40% of the population were previously vacci-
nated, the number of deaths after an attack
drops to 440 (assuming mass vaccination after
an attack as well). Prior vaccinations would
also give the public health community more
time to screen people most at risk for potential
vaccine side effects.

Mr. Thompson is expected to make some de-
cisions on smallpox guidelines in the coming
weeks, His advisers seem focused solely on the
risks of giving citizens access to a mass vacci-
nation program prior to an outbreak. We'd redi-
rect Mr. Thompson to the potential conse-
quences of denying such access. Not only
would he be denying Americans preventive
medicine, he may well be setting the stage for
an outbreak of significant proportions.

http://online.wsj.com/public/article _print/0,,SB1026261414459710880,00.html
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Smallpox Scenarios

Remember the old joke about the doctor who tells the patient there's bad news, and then the very
bad news? Well, the bad news is that America faces the real possibility that terrorists will unleash
killer germs, like smallpox, on civilians. The very bad news is that Washington is stuck on a
response that would result in the most people dying.

At least that's the conclusion of a paper soon to be published in the Proceedings of the National
Academy of Sciences. It's the latest in a growing body of work from academics and health
professionals criticizing the government's plan for dealing with a smallpox outbreak. The more we
look around, the harder it is to find anyone who thinks the bureaucrats' plan makes one iota of
sense.

That plan denies the public prior access to a vaccine. A government wunderpanel, the Advisory
Committee on Immunization Practices, recently recommended sticking with a policy known as
ring vaccination. Under this bit of brilliance, we'd wait until after an outbreak and then send in
doctors to isolate the infected and immunize anyone who'd had contact with them. Health and
Human Services Secretary Tommy Thompson so far seems willing to adopt this plan, with a few
modifications.

We'd like to suggest that before the Secretary throws in with the public health priesthood, he first
run his eyes over that upcoming PNAS paper by Edward H. Kaplan of Yale, and David L. Craft
and Lawrence M. Wein of MIT. Their work claims to be the first to make a detailed comparison
of vaccination scenarios.

Assuming an outbreak infecting 1,000 people in a large city, ring vaccination would result in
367,000 Americans falling ill and 110,000 deaths. It would also take a full year to extinguish the
outbreak.

The paper also examined other scenarios the government is considering, such as mass vaccinating
(instead of ring vaccinating) after an outbreak. It found that if authorities vaccinated as soon as an
outbreak occurred, 560 people would die. If they first tried ring vaccination and then switched to
mass vaccination after 33 days, 4,680 would die. As the authors put it (we assume without irony):
"The cost of waiting . . . is very high."

The best scenario? It happens to be the one that would also allow Americans to choose for
themselves. According to the Kaplan paper, if 40% of the population were previously vaccinated,
the number of deaths after an attack drops to 440 (assuming mass vaccination after an attack as
well). Prior vaccinations would also give the public health community more time to screen people
most at risk for potential vaccine side effects.
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July 10 — How best to cope with fears of a
smallpox terror attack? Proposals to carry out
mass public inoculations, a policy dropped 30
years ago, are controversial because of the
potential side effects from the live vaccine.
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ahd: foia state would designate teams to receive the shots, teams that
will consist of doctors, disease trackers, nurses, lab workers,

_ and law enforcement officers -- the first to respond in case of
bioterrorism attack, according to the Department of Health and

Monday, August | Human Services.
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a.m. Volunteers at four sites around the country are already being
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"I think it makes sense to vaccinate emergency responders Helping you help v
pre-attack, precisely so that there will be a pool of persons
who can protect the rest of us," says Edward H. Kaplan, PhD,
professor of management science and public health at Yale
School of Medicine, in an email interview with WebMD.

However, Kaplan takes issue with the CDC's overall plan for
handling deadly outbreaks, which is known as "ring
vaccination.” It means vaccinating those who are exposed and
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Model hints U.S. smallpox defence policy may be flawed.
10 July 2002
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A new study claims that the
current US strategy for
containing a deliberate
release of smallpox could
lead to tens of thousands of

unnecessary deaths®.

. = The policy - to trace,
;-.;»' vaccinate and quarantine all
7, '11 those infected and exposed
_ ﬁ, "\ - would be too little and
' '" take too long to protect a
large metropolitan area
such as New York. The
technique successfully
controlled wild smallpox
outbreaks in cities in the
last century.
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"Ring vaccination would be
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A deliberate smalipox a disaster," says
outbreak could require mass mathematical modeller

vaccination. Edward Kaplan of Yale

© SpPL University in New Haven,
Connecticut, who led the

study. Its adoption was "based on assumption instead of

analysis", he says, echoing a view held by several

epidemiologists.

Mass vaccination of the entire US population would be a
better way to combat an attack, he suggests. "We need a
policy that can withstand the worst-case scenario,” he says.

Government health officials agree that an outbreak of the
size imagined in Kaplan's study would require a broader
vaccination policy. They say they are preparing for just such
an eventuality.

"If there is an emergency and we need to vaccinate widely,
we need to be ready for it. That's what we're doing," Jerome
Hauer of the US Department of Health and Human Services
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Facing the Smallpox Threat

emember the “Cipro panic” that

spread across the United States in

October after a Florida photo editor

died of inhalation anthrax? Ameri-

cans not only bought all of the antibiotic cipro-

floxacin on U.S. shelves, many crossed the

. Mexican and Canadian borders and emptied
pharmacy shelves there too.

A trace of such anxiety reemerged Wednes-
day when an academic journal published a
study questioning a Bush administration in-
terim policy, under which smallpox vaccina-
tions would be made available to health work-
ers and others likely to be in close contact
with infected people before the general popu-
lation.

The authors, principally Edward H. Kaplan
of the Yale School of Management, raised
doubts about this so-called ring vaccination
strategy. In today's densely populated, mobile
society, the authors contended, ring vaccina-
tions could allow a larger outbreak that would
take longer to control and spawn more panic
than a mass vaccination.

But despite the study’s assertions, there is
much to be said for the administration’s ap-
proach to managing a smallpox epidemic. This
month, Health and Human Services Secretary
Tommy G. Thompson plans to give a speech
outlining the administration's strategy. There

:@P
z

are three facts he should highlight to reassure
the public and answer the criticism.

First, there is no shortage of the vaccine.
The government has 100 million doses in its
stockpiles and expects to have a dose for ev-
ery U.S. resident by early next year. Second,
there is broad support in the public health sec-
tor for the ring strategy. Finally, Kaplan's
study was based on mathematical models, not
tested real-world observations.

Thompson still has much more to do to pro-
tect the nation against smallpox, which is
probably a much greater threat than anthrax.
There is abundant evidence that at least three
nations—the former Soviet Union, Irag and
North Korea—created and possibly sold po-
tent strains of smallpox for use as weapons.

Thompson should give states—which must
devise their own smallpox management plans
by October—guidance in weighing the ben-
efits of mass vaccinations against risks includ-
ing recently vaccinated people transmitting
the disease and the vaccine itself seriously
harming some people with weak immune sys-
tems

To its credit, the administration has not dis-
missed the real threat that smallpox poses.
But with public health systems in tatters in
many cities and counties, including Los An-
geles, stockpiling vaccine is only a start.

»

Mass vaccination after a smallpox attack might be best, researchers suggest

e weeks ago, an advisory
committee for the US Centers for
Disease Control and Prevention evalu-
ated strategies for responding to a
potental smallpox attack and recom-
mended that the US government
vaccinate in advance a few thousand
health and emergency workers who are
likely to be the first to respond to such
an incident. If an attack occurred, the
panel, the Adwvisory Committee for
Immunization Practices (ACIP),
further advocated a surveillance-and-
containment strategy in which only
those individuals exposed to the virus
and their immediate contacts receive
vaccinations.

However, a modelling study
published this week now casts doubt
on the efficacy of such a limited
response. The study, by Edward
Kaplan (Yale University, New Haven,
CT, USA) and colleagues, suggests
that in a worst-case scenario—ie, a
determined, well executed arrack—a
mass vaccination response would pro-
duce fewer casualties and contain the
outbreak more quickly than a surveil-
lance-and-containment  approach
(Proc Nat Acad Sei 2002, DOI:
10.1073/pnas.162282799),

The ACIP recommendations were
based on two considerations. The first
was concerns about side-effects from
the smallpox vaccine, which uses a live
form of vaccinia, a virus closely related
to the smallpox virus, variola. The
second is that the surveillance-and-
containment strategy was effective in
the latter years of the campaign that
eradicated smallpox in the wild.

Kaplan argues that the wild
outbreaks are not good meodels for
response to a terrorist attack. He says
that once the smallpox eradication
campaign began, many of the
outbreaks successfully contained using
the surveillance-and-containment
approach involved small numbers of
people in isolated regions where prior
vaccinations and prior exposure had
rendered a significant number of
potential contacts immune.

Nowadays, however, the immunity
for many aged older than 30 years who
were vaccinated previously is believed
to have worn off. “You have to assume
100% susceptibility”, says Kaplan.

Kaplan suggests that the effort wo
contain a 1947 outbreak in New York
City—which affected a large, mobile
population—was a better model for

how the USA should respond. In that
case, a mass vaccination campaign
brought the cutbreak under control.

James Hughes, director of the
CDC'’s National Center for Infectious
IDiseases, says that the surveillance-
and-containment strategy will always
be a component of any attack
response, but that planning is not
limited to that one option. “A lot of
the planning that is going on is taking
into account the worst-case scenarios
and developing plans to ensure that
states and local governments rapidly
implement a mass vaccination pro-
gramme if warranted”, he said.

He adds that there are no solid
estimates for how many people will
have to be vaccinated in advance. Last
weekend, several news outlets,
including the New York Times
(http:/fwww.nytimes.com), reported
that some Health and Human Services
Department officials estimated that
the number may be as many as half a
million. But state and local govern-
ments, in consultation with the federal
government, have to decide how many
vaccinations are needed, says Hughes,

David Lawrence
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The federal government will be taking an im-
portant step forward if it vaccinates half a million
or more health care workers and emergency per-
sonnel with smallpox wvaccine to protect them
against a possible terrorist attack. That number of
wvaccinations, now being discussed by federal health
officials, would be a giant leap beyond the 10,000 to
20,000 recently envisioned by the government’s top
vaccine advisory committee.

But it would still fall short of what is needed.
The government should make the vaccine available
to every American who wants it. That would let
everyone make a personal judgment on the risks

‘and benefits of taking the vaccine, and would help

forestall a mad scramble for protection should an

_attack actually occur.

We recognize that the vaccine poses risks both
to those who might take it and to those who might
come into close contact with them. The vaccine is
based on the vaccinia virus, a cousin of the smallpox
virus. It can cause death or injury in susceptible
people, particularly people with weakened immune
systems. Such people could presumably decline to
be vaccinated, but they would remain vuinerable to

- The Expanding Smallpox Plan

infection with vaccinia virus shed by those who had
taken the vaccine. That could subject them to the
same risks as an intentional vaccination. Fortunate-
ly, the emerging government plan is apt to provide a
big pool of subjects that should be studied closely to
provide an up-to-date assessment of the risks and
the best ways to mitigate them.

As described by William J. Broad in last Sun-
day’s Times, the government is also laying the
groundwork for mass vaccination of the public after
an attack occurs. That is a welcome recognition that
the old plan of small-scale “ring vaccinations,” in
which health workers would isolate smallpox vic-
tims and vaccinate people in close contact with
them, would not work well enough to contain a large
outbreak. Mass vaccinations would almost certain-
ly be needed, and the public would surely demand no
less. The vaccine can protect people from smallpox
if it is given within four days of exposure to the
virus.

Still, the best way to protect Americans would
be to offer them vaccinations well in advance of any
attack. The administration should use its emerging
plan to test the feasibility of reaching that goal.
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Smallpox plan puts lives at risk: study: Thousands of deaths: Mass
vaccination would best counter bioterrorism, academics say

Mark Kennedy

Ottawa Citizen
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OTTAWA - The federal government's plan to respond to a bio-terrorist smallpox
attack with limited vaccinations -- instead of an immediate population-wide
immunization - is fraught with risks that could lead to many unnecessary deaths,
according to a new report.

The first-of-its-kind study by academics in the United States used a mathematical
model to compare how a smallpox attack on a large city that initially infected 1,000
people would spread. In an interview, one of the study’s authors said the general
findings are also applicable to Canada.

The study compared three different responses -- an initial local vaccination to try to
contain the virus geographically, an immediate country-wide mass vaccination after
the attack, and a delayed mass vaccination once it becomes clear the local
immunizations failed to stem the spread of the deadly virus.

"We find that mass vaccination results in both far fewer deaths and much faster
epidemic eradication," concludes the study published yesterday in the online edition
of Proceedings of the National Academy of Sciences.

"Moreover, the cost in both deaths and time of delaying the switch to [mass
vaccination] ... is very high ... in light of the public clamouring for vaccination and
the mass panic that would likely ensue in the event of an attack.”

The study found that in the hypothetical attack, an initial localized vaccination would
lead to 367,000 cases of smallpox and 110,000 deaths. It would take 350 days to
eliminate the outbreak.

By comparison, a mass vaccination carried out as soon as public health officials
became aware of an attack would result in 1,830 cases and 560 deaths. It would
take 115 days to end the outbreak.

A delayed mass vaccination - carried out once officials were convinced by the 33rd
day of the crisis that the limited approach wasn't working —- would still result in
considerable casualties. There would be 15,570 cases, with 4,680 deaths, and the
outbreak would end after 165 days.

"The cost of waiting," warns the report, "is very high."

In the event of a small outbreak in Canada, a federal smallpox contingency plan
calls for a "ring" or "search-and-contain” vaccination strategy, inoculating and
isolating everyone who has physical contact with the initial victim in hopes of

http://ptg.djnr.com/ccroot/asp/publib/story.asp 7/16/2002
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Vaccinations for smallpox stirring debate Email this page
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BY TERRY ROSS

July 14, 2002

American health workers and other emergency "first-responders” — as many as 500,000 of
them — are expected to soon be given smallpox vaccinations as part of an expanding
response to a possible terror attack using the deadly disease.

Most Americans probably thought there would never again be a danger from smallpox after
it was declared eradicated worldwide in 1988 — marking mankind's first successful
elimination of a highly infectious disease.

Unfortunately, those with evil intent are not swayed by humanitarian concerns and see
instead the potential for a deadly weapon against a population that is now pretty much
helpless against it.

The United States and Russia have openly declared that they maintain small stocks of the
deadly bacterium for research purposes, but it has long been suspected that it is in the
hands of others also. Particularly troubling is the fear that Irag — which may soon be the
target of U.S. attack to rid that nation of Saddam Hussein — is one of those secret
possessors of the disease organism.

And Hussein has not shown reluctance in the past to using chemical and biological
weapons, even against his own people. It is doubtful he would hesitate to throw everything
he has at American forces and strike back at the American homeland if possible.

The U.S. population, as well as others around the world, are particularly vulnerable to
smallpox because vaccinations ceased decades ago and even those vaccinated in the past
would have less immunity now.

The potential for harm is great. In outbreaks in the past, one in three unvaccinated persons
who were infected died. But that was in natural occurrences. No one is sure about what
would happen if smallpox is "weaponized" and spread artificially through the air.

A study done by public health specialists at Yale University and the Massachusetts Institute
of Technology predicted the impact in a crowded urban area. An attack that began with
1,000 infections at a crowded airport or other location could cause 97,000 deaths during the
course of several weeks or months if not properly handled.

Fortunately, there is some good news in that smallpox takes up to two weeks to develop
and it has been found that vaccinations of people within four days of infection can prevent
the disease. Edward Kaplan of Yale estimates a mass vaccination immediately after an
attack could prevent most deaths.

The question facing government policymakers is how to best deal with the possibility of a
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Ripping yarn of a snake tied up in knots

07/14/2002

Sunday Times - London

News International
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9

(Copyright Times Newspapers Ltd, 2002)

Zoologists at the University of Cincinnati have found a snake that tears its victims
into bite-sized pieces. The other 2,700 or so known snake species are thought to
swallow their prey whole. Living in southern Asia, the Gerard's water snake eats
freshly moulted crabs often bigger than itself. It seizes a crab in its mouth, then
forms a loop with its body through which it puts its head. Having tied itself in a knot
around the prey, the snake tugs until it tears off a piece. This allows the snake to
live side by side with a closely related species that prefers crabs hard-shelled - and
whole.

Not knowing what birds do at night may be hindering efforts to conserve them.
Some species feed in different places and in different ways after dark. Designing
reserves requires knowledge of what birds do, and where. But birds are usually
surveyed only during daytime. Simon Gillings, of the University of East Anglia, has
studied lapwing and golden plover. They are not usually thought of as nocturnal, but
they're actually dirty stop-outs, he says. They gather up to 70% of their food in the
dark.

Peter Horton and colleagues of Sheffield University have increased the natural
ability of thale cress to protect itself against intense light and heat. They engineered
the weed to produce more of a chemical that diverts damage away from plant
tissues onto itself. A similar approach might enable crops such as maize to be
grown in hotter, more exposed areas and so alleviate two challenges facing global
agriculture: an ever-rising population and the threat that climate change will reduce
the area of fertile land.

A re-examination of a catalyst first considered for vehicle exhaust converters in the
1970s has shown that it could reduce wastage of precious metals and extend
converter life. Metals such as palladium are packed into today's converters to
counter the loss in efficiency that heat and wear cause. Now scientists at the Japan
Atomic Energy Research Institute have shown that palladium atoms in a palladium-
perovskite catalyst jump in and out of the perovskite lattice in an atmosphere typical
of the exhaust gas of a car engine. This prevents the heat-induced clumping of
metal particles that reduces surface area and hence catalytic efficiency.

A new study suggests that America's strategy for containing a deliberate release of
the smallpox virus could lead to thousands of needless deaths. Current plans call
for only those in the area surrounding a release and those exposed to infected
people to be vaccinated. "Ring vaccination would be a disaster," says Edward
Kaplan, of Yale University. According to his study, it could lead to the death of up to
97,000 people from an outbreak among 1,000 people in a city such as New York.
He is calling for the immediate vaccination of the entire US population in response
to a smallpox attack. This way, he says, as few as 525 could die.

WwWww
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RISKS QUTWEIGH BENEFITS

Few Physicians to Be Vaccinated Against Smallpox

ANTA — The risk of exposure to
smallpox s too small—and the risk posed
by the vaccine too great—1o justify vacei-
nating most physicians at this rime, the
Centers for Disease Control and Preven-
rion’s Advisory Committee on Immu-
nization Practices recommended ar irsan-

nual summuer meeting

In the absence of an act of smallpox
bioterrorism. ACIP advised against vacci-
nating physicians other than those on des-
ignated “smallpox respanse teams” and se-

Postexposure vaccination is highly protective if
given within a week, Dr. Walter Orenstein said.

lected health care personnel in facilities to
be designated as smallpox referral centers.
CDC officials estimated an the meeting
that perhaps 15,000-20,000 people would
be vaccinated under this plan. Bur the
ACIP recommendarions included no num-
bers, and widespread news reports pub-
lished after the meenng stated thar as
ny as 300000 people might be rargeted
Such reports “are extraondinarly pre-
mature.” Health and Fuman Services
spokesman Bill Pierce said in an inter-
w. "The 500,000 figure | could be right,
it could be high, or it could be low." And
reports that vaccination will begin this fall
There is no timetable.”

are speculative

Clinical Rounds

The CDC and the HHS are expected to
review ACIP's recommendations i the
coming weeks before issuing a policy.

Another factor that might influence the
policy is a new report from Yal
ty published online July 15 in the Proceed-
ings of the MNational Academy of Sciences
{(www.pnas.org). Epidemioclogic modeling
suggests that "nng vaccination”—which
was used ro eradicare wild cases of small-
pos—would likely result in far more cases
and deaths than if mass vaccination were
applied in the event of a smallpox bioter-
rorist attack in a large LS. ¢y In nng vac-
cination, the case’s houschold members
and other close contacts and
their contacts arc vaccinaved

ACIP suggested that in the
absence of an outbreak, small-
pox response teams, trained to
investigate suspected smallpox
cases and establish contral
measures, would be vaccinar-
ed. Teams might include med-
ical epidemiologists. laborare-
ry scientists, and security /law

Universi-

enforcement personnel. Each
state would set up one or more
such teams—no numbers have
been decided. Smallpox refer-
1d handle sanall-

nurses, and poss
port personne! at the ce
also would get the vaccine
(A few hundred lab -
who directly handle recombpi-
nant vacoimia viruses ar ﬁ:hL’r
orthopoxviruses are already
vaccinated against smallpox.}
Under this ACIP plan, if a case of small-
pox were identified, rhe primary control
strategy would be surveillance and con-
rainment, including ring vaccination,
Acknowledging that the first cases could
present ta any physician—including physi-
cians in an office scring—the comminee
concluded thar the rsk of vaccinanng all
physicians exceeds the benefirs. This re-
flects the prion that the overall sk
of a smallpox release s extremely low, and
that the risk of exposure to any given US.
provider is even more remote and is out-
weighed by the risk of vaccine side effects.
If exposed 1o an paticnr infected with
smallpox, an unvaccinated health care

1
FRCTS

Education Programs
Focus on Bioterrorism

I Fu*.ur‘ll health agencies have helped

start two programs aimed an edu-

l cating health care professionals about
bioterrorism

The Department of Health and Hu-
ervices and four pharmaceutical
firms—Baver Corp., ClaxoSmithKline
Eli Lillv & Co.. and Pharmacia Corg
have aunched an educational prog
on responding to bioterrorism threars
The pilot pragect. which involves the
distribution of ¢ guides, will be-
gin in 13 ¢

mal

LI

s including Boston,

Chicago, Los Angeles, and Tampa

A copy of the guide can be found at
www. Homelandt lealth.com

A new Web site Tunded by the
Ageney for Flealtheane Rescarch and
Quuality secks to teach health care pro
fessionals how to diagnose and oreat

rare infections and exposures ro biorer-
porism agents such as anthrax and
smallpos. e by the Univ
Alabama, Birmingham. the site ulfers
w courses. cach course

AL Ursity of

five free or
provides 1 hour o
tion credit. For more i
it wwwhioterrorisn uabuedo

fll}llllll'ul

OFTIATION,. Vis-

he new smallpox vaccine recom-
mendation poses a conundrum
when it comes to children.

No child will be vaccinated against
ox in the absence of a bioter-
rorist attack. Bur should such an attack
nccur in the near future, physicians
could be forced to administer a vaccine
thatisn't licensed for pediatnc use—and
that hasn't even been tested in children

The only smallpox vaccines that can
be used right now are Wyeth's Dryvax
and Aventis Pasteur Inc.'s smallpox vac-
cine, both derived from an outmoded
| process invelving scarification of calves
and collection of vaccinia virus from
draining calf lymph, These vaccines
are not ever expected to be licensed,
due to concerns about contamination

Two new cell culture—denved small-
prix vaceines made by Acambis Inc.,

now i phase 1 resting, prob
be licensed unnl lare 2003 or 2004, said
Dr. James W. LeDuc of the CDC

Y Won't

New Smallpox Vaccines Not
Being Tested in Children

But as of now. the new vaccnes
which may be more or less reactogenic
than the older versions—are not being
tested in children

“If there were an outbre
immunizing children withour data. B
I womder il it’s ethical ud |
ies” prior to release of smallpox, smd
ACIP member D Paul Offic, chief of
infectious discases at Chaldren’s Hospi-
tal of Philadelphia. "If the disease
n't exist, how do you convince parents
1o agree to testing?” he asked |

The American Academy of Pedi- |
arrics is concerned, according ta Dr. fon
Abramson, chair of the AAPS Com-
mittee on Infectious Discase and AAP
liaison to the ACIP

“We are in communication with the
company, the National
Health, and the Food and Drug Ad |
e these studhes |
Dr. Abramson

k. we'd he

1l 1o o those

s

Institutes of

ministrarion o neake s
are done in chaldren,
told this newspaper.

U |-ilL‘T WY
t]
en withm o week, D

CCL IV POSTCRPOSENT V-

non, which ishighly protective it giv-
Woalter Owrensiein,
of GRS Maunomal immuniza

Jircetor
tion Progrant, said in an interyicw
Dr. Kathicen M. Neusil
College of Physicians- American Society
of Internal Medicine's haison to the ACIR.
noved that a recipient of smallpox vaccine,
which is made from live vaccinia virus, may
infect others for a week or two alter vacci-
nation. A vaccinated physician would thus
pose a risk to patients during thar time.
“The chances that any one ph
will encounter smallpox are slim and far
less than the chances of side effects or of
harm 1o patients;,” Dr. Neuzil of the Uni-
versity of Washington. Searthe
The risk is more acceptable for desig-
nated response and health cane weams, who
could face a 100% nsk of exposure dunng
a nearby outbreak, Dr. Orenstein said.
Postexposure vaccination is an accept-
able approach. said Dr. Donald A, Hen-
derson, who led the smallpox eradication
campaign in the 19605 and now heads the
LS. Office of Public Health Preparedness
People don't transmit smallpox without
first developing a rash following a 7-17-day
prodrome, he explained. People infecred
with smallpox “are probal o om thee sub-
way or on a plane. They re home in bed.

the Amenean

1an

The most likely plice to cantragt smallpox
s at home or in the hospatal, s oo ke
measles, where you can ger it Frorm sonmw
one before theyre sick,” Dr Flenderson
said, commenting from the audience dur-
= the committec’s 2-day deliberation,
Further. the rush o vaccinate may be
risky. De Vincem AL |
pux vaccine carries 4 lar higher visk than
currently available routine vacemes
Based on data

1ild noted. Small

o the lae 19608, the es-

tinated all-ca

- death rate flloswing re

ool smallpoy vaceine was about §

deaths pur

(8K

1 milhiom in childven less than 1

year of age.n.s milli
dren aged 119 years, and possibly 3 dear
per 1 million w adules. said Dr. F

hs

Postvacomial encephalitis ocourned i
about 2-6 per 1 million vaccinees. Yaccima
necrosum was seen i about 1 per | milhon
children and probably would be far morn
common among adules. Thouwsands of oth-
er adverse events, such as eczema vacana
amn; generalized rashes, and accidental im-
plantation occurred in the past and would
likely be much more common today given
the larger number of people living with al-
tered immune systems. Dr. Fulginin said

Another complicating matter is that none
of the smallpox vaccines is licensed. Cur
rently, only two investigational smallpos
accines may be tsed, and only with symed
informed consent. {See box abowve ) Also sl

v

m lm'l.‘stl;;iklic)lul starus are doses of vae
cinia immune globulin for treating the sl
or so adverse events expected ro occur with
vaccination of 4 million w6 million peaple

The recommendanion assumes thar near
Iy all Americans are vulnerable wo smallpos,

hut some data suggest that people v
mated as children prior to 1972 migha still
have some protection. Ina Europe
protection dirnimshed with time, bu small
pox fatalities wen:

1S

1l nearly fivetiohd Tos

er among those vaccinated 20 vears car
er than in those whe were mever vaceinated
L bndect, Disc 125[2 06009, 972

L mast ACIP po
one was made without a key pice

¢

the risk of exposure. The threat of s
pox biotermomsm probably hasatincreas

sinee ACHYs kst simallpox responise sty

ment in June 2000, but “the perceprio
threat has mereased since Sept. 11,7 n
ACIP Chair D, Juhn £ Maodlin L

framg gl L7 0
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attended a
of hard kn
The Clinton administration failed this country in so many ways, it's hard to say THIS Bl
which was the most important. By any measure its misjudgment of terrorism -- WHO?
categorizing it as a law enforcement problem rather than a national security problem .
-- has to be in the top five. The Clintonoids refused the Sudan's offer to hand over i‘a::];'a‘ﬁf;’]
OBL on a silver platter because they thought they didn't have enough evidence to suicide squ
convict him in court. Now, the Centers for Disease Control and Heath and Human
Services Secretary Tommy Thompson are setting President Bush up for the same TENNES
kind of mistake. CDC and HHS want to deal with biological terrorism as a public TANKS
health problem and not a national security problem. If those decisions aren't taken And talk
out of the hands of Thompson and the CDC, we will remain vulnerable to biowar even for th
attacks that may take hundreds of thousands of lives. flasher.
WHY D
The anthrax attacks that panicked Congress and the media last winter killed several LIE?
people. But those attacks weren't the sort that could teach us how to respond to the
kind of attack we may soon face. Anthrax, as serious as it is, is both treatable and ghe.bl.“:‘;'
not contagious. That makes responding to an anthrax attack relatively simple. The lf;tgsm:
spread of the disease is limited to people who are exposed directly, and casualties
can be minimized by treatment with conventional antibiotics. But many of our THE NA
enemies, such as Iran, Iraq and North Korea, have biowar arsenals that contain much THING
deadlier diseases. Probably the worst that is now available is smallpox. Dealing with New Otlea
a smallpox attack is an entirely different matter. Hall - a tii
American
According to Dr. John Mann, an infectious disease expert with Johns Hopkins SECRET
University Hospital, smallpox is both highly contagious and untreatable after the CLINTO
disease has incubated. Once a person is infected, the disease incubates for two to
CNN gets

file://C:\Documents%20and%?20Settings\chk 1 .SOMNT\My%20Documents\Kaplan_Small... 7/29/2002
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Israel
should get
smallpox
vaccine
now —

expert
By JUDY SIEGEL

In the event of terrorists’ spread-
ing smallpox in a large city as a
biological warfare weapon, it
would be preferable to carry out
mass vaccinations than merely to
vaccinate thusef who ﬁdevelop
symptoms within four or five days
and trace those who have been in
contact with them before they
infect others.

So says Prof. Ed Kaplan, a public

health expert at the Yale University
School of Management and the
Yale School of Medicine, who has
since January worked on an epi-
demiological model on
Tesponse to a smallpox attack at the
request of the US National
Institutes of Health. Kaplan, a fre-
quent visitor tomelsaei, has been
speaking during past week on
his team’s conclusions before audi-
ences at the Technion in Haifs,
Rafael (the Armament Develop-
ment Authority) and yesterday at
the Hebrew University-Hadassah
School of Medicine in Jerusalem.
This week, he will lecture before
senior Health Ministry officials at
Sheba Hospital as well.
. So_far, ministry officials have
declined to comment on their plans
or whether Israel has enough small-
Ppox vaccine in stock to cope with
any crisis.

Kaplan said Israelis are better
able to cope with a biological
warfare threat than Americans,
because their logistics for mass
Vvaccination are already well oiled
from the Gulf War. Booster vacci-
nations against polio for all
Israelis under the age of 40 also
went very smoothly when an out-
break of polio occurred less than
15 years ago.

MONDAY, JULY 22, 2002 = 13 AV 5762 » 12 JUMADA | 1423

“Terrible as it is, Israelis are man-
aging quite well with terror. Since
the US went on Yellow Alert with
the September 11 terror attacks,
Americans woke up to terror, but
no one knows what this alert means
and what to do,” he said.
an, along with colleagues
DangﬁJCraﬁ and Lawrence Wein,
published his model in the newest
issue of the Proceedings of the
[US] National Academy of
Sciences. After conducting a math-
ematical analysis of how many
people were likely to infect others
before coming down with symp-
toms and a variety of other factors,
they said that if smallpox — eradi-
cated worldwide two decades ago
as a natural disease — were used by
terrorists to cause worldwide panic
and kill, tracing contacts and quar-
antining and vaccinating them
would result in more deaths than
would vaccinating everyone. This,
despite the fact that one in a million
vaccinated would die on average
jusifmmthevaocineduetoha\'ing
agreak' E;l ing high fi
, inc ever
e, kg e fove
measles or chicken pox, appear
within five days of mfecgon, and
vaccinating victims by then can
greatly reduce their risk of dying
from smallpox, he said.

He advised Israeli health officials
to obtain smallpox vaccine for the
whole population as soon as possi-
ble. While there is a worldwide
shortage now, there should be 350
million doses ready for the US
alone by the end of 2003. If small-
Pox were to be used by terrorists as
a biological warfare weapon in a
large city, or in an airport or train
station that could spread the dis-
ease quickly — either in the US or
Israel — he urged mass vaccination
inmeareainsteadofum:ingmn-
—loes oy, K e

efore any attack, v
some Americ ansm-lsmcm
also be considered to raise the
level of immunity in the popula-
tion. He said that while mass vac-
cination before any attack might
be expected to deter terrorists
from using smallpox and encour-
aging them to use another
pathogen, Kaplan thinks terrorists
might still be tempted to use
smallpox to cause panic among
the population.

For the full story of Prof.
Kaplan's research, see the Health
& Science Page, Sunday, July 28
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Attack on smallpox

planandhjscoﬂeagmareﬁght, a smallpox

attack on an American city could explode in-
to a full blown epidemic and kill 110,000 Amer-
i{;ansinayearbeforepuhﬁcheahhoﬂicials
could rein it in.

That study is one of the latest—and scariest—
in an intense firefight between the federal gov-
ernment and some leading public health re-
searchers over how to best Prepare for the threat
of a terrorist smallpox attack. While the dueling
likely will continue at least until the end of the
year, most Americans are left to wonder what
they should do.

The short answer: Nothing yet, because the
government doesn’t have enough vaccine for all
Americans. Moreover, there are no plans to offer
voluntary smallpox vaccinations even when it
does. That is a mistake. The government should
be planning now to make the vaccine available
and let people and their doctors decide whether
to take it.

Routine immunizations ended more than
three decades ago and almost everyone in Amer-
ica is probably vulnerable to the disease. Doc-
tors aren’t sure how long it takes for the inocula-
tion to wane, but they’re certain that most peo-
ple need another shot for complete protection.

If there were an attack, the clock would be run-
ning: Those exposed to the virus would have
only 4 or 5 days to get inoculated to stop the dis-
ease’s advance. If the attack were massive

If Yale public health specialist Edward H. Ka-

9nough,h1mdredsofthousandsmightdemand-

Immediate inoculation, overwhelming the pub-
lic health system.

That‘sonereasonmanyarecallingfora broad
vaccination of health care and emergency work-
ers, maybe 500,000 people, rather than the much
smaller plan of some 20,000 immunizations rec-
ommended last month by a government panel,
The best protection of all, studies show, would be
a widespread inoculation of the United States
population before an attack.

Public health officials are reluctant, however,
because the smallpox vaccination is especially
risky One or two people in amillion will die from

it, and others will suffer serious side effects,
such as encephalitis. In some cases, the vaccine
can overwhelm the immune system—particu-
larly in HIV patients or cancer survivors—and
some could get seriously ill simply by being in
contact with someone who is vaccinated but
doesn’t have the disease.

Some experts, too, have been skeptical of the
threat of a smallpox terrorist attack, pointing
out that there are many other Ppotential bioterror
weapons. But the smallpox debate has taken on
greater urgency in recent weeks as the Bush ad-
ministration has talked tough about a possible
invasion of Irag, 4 country suspected of harbor-
ing secret stocks of the virus,

Adding to the tensions were recent reports,
still unconfirmed, of a 1971 biological
test that went awry in the former Soviet Union,
inadvertently killing three people and forcing
officials to immunize nearly 50,000 people, ac-
cording to The New York Times.

None of that is proofofan impending bioterro-
rist attack. But it has prompted researchers at
the Centers for Disease Control to start injecting
monkeys with the virus to determine ifnewly de-
veloped medications are effective and to find
nerwt&itstoquicklydiagnosetheﬂlness.ﬁper-
son infected with smallpox does not have symp-
toms, including the telltale rash, until about two
weeks after exposure. At that point, the germ can
spread quickly through personal contact.

Given the serious nature of the threat and the
vulnerability of the population, it makes sense
for the government to make smallpox vaccine
widely available.

A recent poll by Harvard University’s School
of Public Health showed three out of five Amer-
icans said they were willing to be immunized,
despite the health risks, and even though no im-
minent threat of such an attack exists. Some be-
lieve that all the preparations for a smallpox at-
tack make it less likely that an enemy would try
to use such a weapon. Good. The more vaccinat-
ed, the stronger that argument—and the sooner
America can return to a time when the threat of
smallpox existed only in history books.
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ABSTRACT
i
In the event of a smallpox bioterrorist attack in a large US city, the interim response policy is
- | to isolate symptomatic cases, trace and vaccinate their contacts, quarantine febrile contacts,
| but vaccinate more broadly if the outbreak cannot be contained by these measures. We embed
| this traced vaccination policy in a smallpox disease transmission model to estimate the number
| of cases and deaths that would result from an attack in a large urban area. Comparing the
- | results to mass vaccination from the moment an attack is recognized, we find that mass
| vaccination results in both far fewer deaths and much faster epidemic
eradication over a wide range of disease and intervention policy parameters, including those
believed most likely, and that mass vaccination similarly outperforms the existing policy of
starting with traced vaccination and switching to mass vaccination only if required. We also
consider the arguments
for and against pre-attack vaccination, and find that from the perspective of minimizing deaths
in the population, the decision should hinge upon both the likelihood of a smallpox attack and
the post-attack response policy employed. The more confidence one has that post-attack
response can successfully control an epidemic, the lower the need for pre-attack vaccination --
conversely, the less confidence one has in the efficacy of post- attack response, the greater
the pressure to vaccinate pre-attack.

Note: Those interested in receiving information about all future
activities are invited to join our mailing list.
http://bioinfo.weizmann.ac.il/announce html
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Commentary - 25 July 2002

Smallpox: Right Topic, Wrong Debate

Randy Larsen - Director, ANSER Institute

America's top public health officials are engaged in a raging debate: how to best prepare
for a smallpox attack on the American homeland. Unfortunately, most of this debate
focuses on the wrong issue. Instead of arguing about whether we should vaccinate as
few as 15,000 or as many as 500,000 medical workers and other first responders before
an attack, the debate should focus on how to best prepare for mass vaccination
following an attack.

During the Cold War, the most draconian threat to U.S. security was from Soviet nuclear
weapons. Today smallpox is a greater threat than nuclear weapons. It is a disease that
killed 300 million people in the 20th century. Thanks to the World Health Organization's
effort, the naturally occurring form of this disease was eradicated in the 1970s.
Unfortunately, the biotechnical revolution has made it possible to use smallpox as a
weapon. Like a Cold War Soviet nuclear strike on our homeland, the probability of a
smallpox attack is low, but the consequences are so high, we cannot ignore the threat.
Just one year ago, America was woefully unprepared. This was dramatically
demonstrated in the Dark Winter exercise. A dozen highly experienced national security
leaders watched helplessly as smallpox spread across the nation in this scenario. With a
strategic vaccine stockpile of fewer than 15 million doses, there was little they could do
to protect 280 million Americans.

Thanks to decisive leadership in both the Administration and Congress, America is better
prepared today. There are 160 million doses of vaccine available, and by the end of the
year, there will be close to 300 million. This vaccine is 99.75 percent effective, even if
administered as much as four days after exposure to smallpox. The fact that it is so
effective, even after exposure, is why our efforts should focus on building the capability
for rapid, post-attack mass vaccination. Some level of preattack vaccination is
important, but it should not be the central issue of debate.

The current policy of the Centers for Disease Control states that ring vaccination is the

http://www.homelandsecurity.org/hls/commentary/HLSCommentary25july2002.htm 7/30/2002
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July 29, 2002, Monday, BC cycle
SECTION: Domestic News
LENGTH: 1038 words
HEADLINE: Computer simulations help epidemiologists plan for bioterrorist smallpox attack
BYLINE: By MATT CRENSON, AP National Writer
DATELINE: NEW YORK

BODY:
Imaginative minds can conjure horribly apocalyptic consequences from a smallpox attack.

Here is a disease that kills 30 percent of those it infects and leaves survivors permanently scarred. After
plaguing humanity for centuries, it was finally eradicated three decades ago so that no one today has
any built-up immunity to it. The smallpox vaccinations some people had as children would no longer
be effective. Unchecked, smallpox has the potential to sweep through the United States population like
the plagues of medieval Europe. But with the help of computers, many researchers are concluding that
a smallpox attack by terrorists need not produce an uncontrollable public health crisis. Computer
simulations show that the proper combination of post-attack vaccination, quarantine and other public
health measures could stop smallpox in its tracks:

-A model designed by researchers from the Centers for Disease Control and Prevention found that
vaccination and quarantine could stop an outbreak within a year and limit the number of smallpox
cases to 4,200 - even if 1,000 people were directly infected by terrorists.

-Researchers from Yale University and the Massachusetts Institute of Technology found through
another simulation that a massive vaccination program launched as soon as the first smallpox cases
were detected could quickly stop the disease from spreading and limit infections to fewer than two
times the initial number.

-By simulating the daily comings and goings of people in Portland, Ore., researchers from the Los

1 of3 7/30/2002 10:33 AM
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Study: Mass vaccination is best response to smallpox attack

In the event of a smallpox attack, a mass vac-
cination policy would result in fewer deaths
and faster disease eradication than alternative
vaccination strategies, reports a team of
researchers including a Yale professor.

Since the terrorist attacks of Sept. 11, the
best response to a smallpox attack has been
a topic of hot debate.

The new study, which uses a mathemati-
cal model to compare a number of different
vaccination strategies on disease spread and
death resulting from a smallpox attack on a

large urban center, was published in July in
the Proceedings of the National Academy of
Sciences. The authors were Edward Kaplan,
the William N. and Marie A. Beach Profes-
sor of Management Sciences at the School
of Management, and his two colleagues
from the Massachusetts Institute of Tech-
nology: David L. Craft of the Operations
Research Center and Lawrence M. Wein of
the Sloan School.

The current response plan by the Centers
for Disease Control and Prevention (CDC),

Smallpox vaccination comimsetfom page 1)

endorsed by the Advisory Committee on
Immunization Practices on June 20, calls
for isolation of confirmed smallpox cases
and targeted vaccination of only those who
have been in contact with infected individu-
als, with a mass vaccination effort to take
place only if the initial vaccination and quar-
antine methods are unsuccessful.

The new mathematical model takes into
account the number of people initially
infected, the transmission rate, the fraction

(Continued on page 2)

of potential contacts named by infected
individuals and the resources available to
track potential contacts and administer
vaccinations, explains Kaplan, who is also a
professor in the Department of Epidemiol-
ogy and Public Health at the School of
Medicine.

Under several different scenarios, the
model predicted that mass vaccination
would stop the spread of infection faster and
result in fewer deaths than targeted vaccina-
tion or the CDC plan. In fact, the currently
endorsed plan led to an estimated 4,120

additional deaths compared to a mass vacci-
nation plan implemented from the begin-
ning in a large attack on a city with 10 mil-
lion inhabitants, notes Kaplan.

The researchers found that a pre-attack
vaccination of a portion of the population
lessened the gap between the different
strategies. These results suggest that unless
a pre-attack vaccination is used to increase
immunity within the population, a mass vac-
cination strategy should be seriously consid-
ered, Kaplan says.
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Should only infected people be vaccinated?

With biological warfare a distinct possibility, how should health authorities in
the most likely target countries — the US and Israel — deal with the threat?
Judy Siegel-ltzkovich learns about the options from a visiting expert

fter the disease killed as many as 100 million people and left 200 million blind
and scarred victims over the past 3,000 years, the world thought in 1979 that
it had said goodbye to smallpox.

But despite the success of a hercic effort to eradicate it worldwide, the highly
contagious and untreatable viral disease threatens to come back and haunt us via
biological warfare. The September 11 attacks last year make the unthinkable a
reasonable possibility.

Smallpox is caused by two strains of orthopox virus: variola major, which
results in severe symptoms and a death rate of 20%-40% of those infected; and
variola minor, which has less severe symptoms and lower mortality (about 1%).
After the Spanish invasion of America, 2.5 million Native Americans perished in
nine years, and in the early 18th century, 90% of all Native Americans in
Massachusetts died from a variola epidemic.

As late as 1966, more than 10 million people died of smallpox, inducing the World
Health Organization to launch its World Eradication
Program. The US stopped routine X vaccination in
1972, and Israeli health authorities took this step in 1980.

But while variola stocks were kept under lock and key in
the US, it is feared that rogue groups in Iraq, Iran or other
countries intent on causing havoc had access to those in the
former Soviet Union.

Spreading variola particles in a crowded place such as a
train station or airport could result in the virus entering the
bodies of thousands of people by inhalation. Unaware of
infection, they would go on to their destinations, initially
feeling well but then developing visible symptoms — high
fevers around Day 11 and a rash by Day 14.

If vaccinated against smallpox within four days of infec-
tion, they could be spared from death and even the disease,
and prevented from spreading it to many others in a chain
reaction. But the smallpox vaccination itself, which uses a
live virus called vaccinia that is a *“cousin” of smallpox, can
cause brain damage and has been known to kill one person
out of every one million vaccinated, especially those with
weak immune systems due to cancer treatment or AIDS.

So how should health authorities in the most likely target
countries — the US and Israel - deal with the threat? Even the
half of the population who were vaccinated decades ago as
children are believed to have litfle immunity left.

Should governments bolster their small available quan-
tities of vaccine by mass-producing it? Should they vac-
cinate the entire population even if no bioterror attack
seems imminent?

In the event of a single localized aftack, should public-

laboratory preparation, planning, professional training and public education, the losses
— although substantial — can be minimized. Moreover, the reinstitution of routine small-
pox vaccination in Israel must be given serious consideration, now and in the future, as
improved vaccine [with a lower mortality rate] becomes available.”

But the Health Ministry, by order of the Defense Ministry, has remained mum about
its actual plans and programs, refusing to say if it already has manufacturing capabilities
here and access to enough vaccine for all Israelis, or whether it's planning to reintroduce
routine smallpox vaccination or booster shots.

A foreign expert who during the past seven months has created an epidemiological
model for coping with smallpox bioterror is Prof. Edward Kaplan, the William N. and
Marie A. Beach Professor of Management Science at the Yale School of Management
and a professor of public health at Yale Medical School.

Kaplan, who Hebrew, is a frequent visitor to Israel and twice received a Lady
Davis Visiting Professorship at the Hebrew University, spent over a week lecturing to
experts in the field at the Technion in Haifa, Rafael (Israel
Arms Devel t Authority), Hebrew University-Hadassah
Medical School, Sheba Hospital, Weizmann Institute of
Science and other institutions. He found time during his visit
for an interview with The Jerusalem Post on the Hadassah
Ein Kerem campus.

Earlier this month, he testified before a panel in Washington
to oppose a federal advisory panel plan for for “ring vaccina-
tions,” in which health workers isolate infected patients and
vaccinate people who have been in close contact with them,
forming a “ring of immunization” around an outbreak and a
barrier to its spread.

In theory, such a strategy can work because the vaccine,
if given within four days of exposure to the virus, protects
people from the disease, and is relatively inexpensive. But
Kaplan and colleagues e in 2 major article in the latest
Proceedings of the [US] National Academy of Science that
what might begin as 1,000 infections at a train station or
airport could spiral out of control over subsequent weeks
and months into nearly 100,000 deaths if the outbreak were
fought with ring vaccination alone. This would compare
with only around 500 deaths resulting from mass vaccina-
tions after an attack.

“Comparing the results to mass vaccination from the
moment an aftack is recognized, we find that mass vaccina-
tion results in both far fewer deaths and much faster epidem-
ic eradication over a wide range of disease and intervention
policy parameters, including those believed most likely, and
that mass vaccination similarly ‘'orms the existing pol-
icy of starting with traced vaccination and switching to mass

health workers be sent to trace all persons who have been in
contact with those infected and vaccinate them because they
can pass it on? Or should whole populations be vaccinated
after an attack, weighing the risks of delay against the inher-
ent danger from the vaccine to a tiny minority of weak individuals?

“Now is the time to decide how to proceed with vaccination,” writes Prof. Dan
Michaeli, an infectious-disease expert and chairman of Clalit Health Services, in the
July 2002 issue of IMAJ, the Israel Medical Association Journal. “Revaccination of
people who were vaccinated once or more will enable us to acquire vaccinia-immune
globulin in substantial amounts. This should be used for people who are prone to
immune deficiencies. Other measures may also be applied to reduce the risks from
vaccination, although these risks may be acceptable in view of the risks of smallpox
re-introduction [by bioterrorists].

“The time has come,” Michaeli concludes in his editorial article, “for governments and
health ministries to sit down, prepare plans and implement them without delay, espe-
cially in countries exposed to terrorism and/or heavy international traffic.”

already
“The methods of smallpox outbreak control are known and can be implemented — in

fact they were successfully carried out in Israel [to deal with a natural outbreak] in .

1949,” write Health Ministry chief epidemiologist Dr. Paul Slater and colleagues in the
same IMAJ issue. % -’ - : € b o

“The economic cost of preparation is relatively small.... A smallpox outbreak in Israel
must not be regarded as a doomsday event, If it occurs, it can and will be overcome.
“If we make the necessary commitment now to vaccine production and stockpiling,
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Prof. Kaplan: Pre-attack mass vaccination
should be considered to minimize casualties.

vaccination only if required,” Kaplan's team wrote.

He explains that it takes time to question people who are
known to have been infected. -

“If you put a message on TV and radio, asking all people
who were at a certain train station at a certain time, will you get all of them and oaly
them, or will you create a panic?”

And those infected, he continues, are likely to be unaware of many people who were
in “sneezing or coughing distance” from them. Then you have to find these endangered
contacts and vaccinate them, while precious time is wasted.

Initially, the US government planned to vaccinate only a few thousand public-health
workers — “early responders” who would deal with any bioterrorism attack — added to
the 11,000 American lab workers and scientists who work with the virus and have been
vaccinated since 1983. More recently, the US decided to give smallpox shots to as many
as half a million health-care and emergency workers to be on the safe side, but it has not
abandoned its post-attack strategy of ring vaccination.

But Kaplan suggests the possibility of pre-attack mass vaccination be considered in
both the US and Israel. “Some 350 million doses will become available by the end of
next year.”

Diluting doses to lower strength has been shown not to harm their effectiveness.
“There are those who argue that having mass vaccination would deter the terrorists from
using smallpox as a weapon, but I argue that they could use it anyway to sow a great
deal of panic,” he says.

Despite the World Trade Center and Pentagon disasters, Kaplan thinks Americans still

Smallpox, once seen as a Divine curse, is now a possible bioterror weapon.

remain in the dark about protecting themselves from terrorism.

“Israelis, exposed for decades to actual threats on their lives, would be much more able
to cope with a biological-warfare threat,” Kaplan said. Not only did they survive the
sealed rooms during Saddam Hussein’s Scud missile attacks on Israel, the health author-
ities acquitted themselves well in the 1988 mass vaccination against polio among all
adults under the age of 40, which brought an end to an outbreak.

“T don’t say that Israel has to mass-vaccinate its population even if a bioterror
attack is not clearly on the horizon, but it should be considered — especially as a
voluntary effort to raise the population’s immunity, which has been greatly reduced
in the past two decades.

“It would be great if there were an effective, fast and cheap screening test to see who
had immunity and who has been exposed, but I suppose this is impractical.”

Kaplan was asked by the US National Institutes of Health to design his model and
decide what strategy to use in the event of a bioterror attack.

“I entered the research without having my own preconceived opinion. But now it's
clear to me that if such an attack involved quite a number of people, each of whom were
in contact with dozens of others, trying to hold it in control with just ring vaccination
would not be enough.”

In any case, while most researchers who have created models are eager to see them
tried in real life, the Yale scientist declares: “I will be perfectly happy never to see my
model on smallpox actually implemented by bioterrorists.”
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Smallpox: Administration, Critic Trade Fire Over Smallpox
Vaccination Strategy

By David Ruppe
Global Security Newswire

WASHINGTON — A senior Bush administration health official and a critic are publicly debating a
pending government decision on whether to vaccinate the U.S. population against smallpox.

An expert advisory panel, the Advisory Committee on Immunization Practices (ACIP), last month
recommended to Health and Human Services Secretary Tommy Thompson against mass vaccination
(see GSN, June 21). Instead, the panel favored vaccinating certain U.S. healthcare workers and using
selective vaccination through a containment strategy in the event of an outbreak (see GSN, July 8).
Thompson’s decision is pending.

The debate centers on whether that *‘ring vaccination strategy,” which involves vaccinating an infected
person’s immediate contacts and household members, would be sufficient to contain the spread of the
disease in the event of a smallpox attack.

The strategy was used to eradicate smallpox globally during the 1960s and 1970s and is considered
beneficial since it minimizes exposure to the smallpox vaccine’s side effects, estimated to kill three
people per million vaccinations.

A prominent proponent of that ring strategy is D.A. Henderson, who led the successful eradication
effort and is now Thompson’s principal science advisor for public health emergency preparedness.

“Let’s say we’ve got a case, and that individual is going to be in contact with a lot of people, and what
you want to do is to vaccinate those contacts. If you get to them with in the first two to three days,
you can prevent the disease,” Henderson said, speaking on a panel Friday intended to provide
information on the pending decision.

The ring strategy was challenged earlier this month when Yale University professor Edward Kaplan
co-authored a study suggesting a mass vaccination would be a better alternative to deal with a terrorist
attack using smallpox.

“Dr. Henderson is treating a bioterror attack as if it were a historical, natural smallpox outbreak. It is
not wise to prepare for a smallpox bioterror attack — where terrorists are trying as hard as they can to

1 of4 7/29/2002 3:21 PM
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July 29, 2002

Advisory Committee on Immunization Practices
Centers for Disease Control and Prevention

Re: Draft Supplemental Recommendation of the ACIP on Use of Smallpox (Vaccinia) Vaccine

Dear Sir ar Madam:

After rev ewing 1he draft supplemental recommendations put forth by ACIP on June 20, 2002, the
Associa‘ion for '2rofessionals in Infection Control and Epidemiology, Inc. (APIC) would like to offer
commer ts on the proposed recommendations. We are appreciative of the efforts put forth by the CDC's
Nationa Immunization Program to facilitate the process in moving forward with the draft recommendations
and gui fing the: effort to a finalized product. We are also appreciative of the opportunity to present our
comments on ssues of such high importance.

Let us pose our comments within the framework of currently perceived risk. We offer these comments
under the assumption that our government does not have reliable intelligence indicating current

weap: nization of smallpox by any country or group of individuals. If this intelligence does exist, much of the
comment incuded in this document becomes moot.

Comi rents from APIC involve the two recommendations:

1. Pre-rzlease vaccination of the general population
2 . Pre-release vaccination of selected groups to enhance smallpox response readiness.

Pr2-Release Vaccination of the General Population

AP .C is in agreement with the recommendation not to vaccinate the general population and would like to
off 2r cc mments in t:.upport of this recommendation.

Commzats regardiig the pre-release vaccination of the general population:

Qur recormmendati »ns recognize the unique risk for adverse events posed by the smallpox vaccine due
largely to the incre:1sed and increasing numbers of individuals in the United States population who have the
potential ¢ experie 1ce those adverse events. The HIV epidemic and other immune compromising
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Enough smallpox vaccine for whole country

soon 7
By JUDY SIEGEL-ITZKOVICH

The Health Ministry has nearly completed the
production of enough doses of vaccinia virus to
vaccinate the whole country against smallpox if
necessary.

But ministry Director-General Boaz Lev said_ he
knows of no Defense Ministry recommend-atlon
or decision to vaccinate the whole population or
part of it prior to any biological warfare attack.

Ministry officials said in a Jerusalem briefing
that about 100 health system personnel had been
given a booster of smallpox vaccine to serve
as"human factories" to produce plasmatwnh
antibodies against the disease." They will _
undergo several sessions of plasmapheresis the
selective removal of plasma and return of the
rest of their blood to their bodies and the
resulting antibodies could be saved fqr
immunizing some 200,000 Israelis with weak
immune systems (due to cancer and other
diseases) or pregnant women who cm{ld l:fe
endangered by ordinary vaccinia vaccination.

In the US, after initially vaccinating 1 1,000.13‘0
workers and scientists who work with the virus,
the government there recently decided to
vaccinate half a million health-care and -
emergency workers just to be on the safe side.

Smallpox as a natural disease was wiped out
nearly three decades ago, with the US stopping
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Smallpox vaccine policy debate: Government
panel proposes conservative guidelines

But PNAS study says mass
vaccination would save
more lives

After evaluating the risk of a bioterrorist
attack, the Advisory Comminee on
Immunization Practices (ACIP) recom-
mended that the general public not be inoc-
ulated against smallpox. Rather, in the event
of an outbreak. the committee advocated
use of ring waccination and isolation of
infected individuals in order 1o contain a
disease outbreak. The recommendations,
which still need to be approved by the U.S.
government, suggest that vaccinations be
offered to health care workers around the
country who have been preselected 1o inves-
tigate smallpox cases and provide direct
care at predesignated hospitals.

However, in a report posted on the
Proceedings of the National Academy of
Sciences (PNAS) Web site on July 12,
researchers indicated that even taking into
account the adverse effects caused by the
smallpox vaccine, a citywide mass vacei-
nation would save more lives after an out-
break than would ring vaccination.

The panel’s recommendations
Because of increased terrorist activity,
CDC asked the 15-member ACIP to review
reconumendations made in 2001 for small-
pox vaccination. The panel updated recom-
mendations conceming the general popula-
tion and persons designated to respond to
or care for a suspected or confirmed case of
smallpox. Vaccination recommendations
for laboratory workers who directly handle
the smallpox virus remain unchanged.
Adverse reactions to smallpox vaccine

include sore arms. lymph node swelling,
rash, tever, and scarring, but severe skin
reactions and encephalitis can also resull,
at the rate of a few cases per million vac-
cinations. In a small percentage of people,
the vaccine can cause fatal adverse
effects.

ACIP determined first that there was
not enough risk of a bioterrorist attack 1o
Justify inoculating the entire U.S. popula-
tion. In other words, commitiee members
decided that in the absence of a known
smallpox threat, the adverse effects of the
vaccine outweigh its benefits.

Instead, the panel recommended vacci-
nation of at least one team of designated
health workers in each state. These teams
would include a medical team leader, a
public health advisor, medical epidemiol-
ogists, disease investigators, a diagnostic
laboratory scientist, nurses, vaceinators,
and security and law enforcement person-
nel. The teams would also include med-
ical personnel who would assist in the
evaluation of suspected smallpox cases.
Certain hospitals within each geographic
region would be designated for treatment
of smallpox victimgs.

The ring vaccination approach involves
giving smallpox vaccine 1o two sets of peo-
ple: the face-to-face comtacts of infected
people and the face-to-face comtacts of the
first group of contacls (see Pharmacy
Today, May 2002). Under the ACIP guide-
lines, the government would proceed with
mass inoculations only if this method fails
to stem the outbreak.

Study suggests another approach
An alternative to the plan put forth by

ACIP is detailed in a study available from
PNAS al www.pnas.org. The study
authors, led by Edward Kaplan of Yale
University, suggest that mass vaccination
after an attack would be a better way o
slow and halt disease transmission, Their
conclusions were based on results from a
computer simulation designed to show
what would happen if a hypothetical
attack occurred in a city of 10 million
people. The researchers began with the
assumption that 1,000 people were ini-
tially infected in a bioterrorist attack and
calculated that ring vaccination followed
by mass vaccination would result in about
4,100 more deaths than would mass
immunizations conducted at the first signs
of disease.

How pharmacists can help

While debate over the best policy is
likely to continue, pharmacists can take
several steps to be prepared in the event of
a smallpox outbreak. “Pharmacists should
be familiar with what smallpox is and what
the infection looks like.” said Lt. Col. John
Grabenstein, PhD, a pharmacist and
deputy director for clinical operations of
the Anthrax Vaccine Immunization
Program Agency at the U.S. Army Medical
Command. “In locations where pharma-
cists can vaccinate, they should learn the
technique for vaccinating against small-
pox—which is different from most inocu-
lations—and offer 1o be part of local
bioterrorism response units. This is espe-
cially imporant in rural areas because
pharmacist might be the most expert health
professional in that area”
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NEW YORK (AP) -- Imaginative minds can conjure horribly apocalyptic
consequences from a smallpox attack.

Here is a disease that kills 30 percent of those it infects and leaves survivors
permanently scarred. After plaguing humanity for centuries, it was finally
eradicated three decades ago so that no one today has any built-up immunity to
it. The smallpox vaccinations some people had as children would no longer be
effective. Unchecked, smallpox has the potential to sweep through the United
States population like the plagues of medieval Europe.

_J

Languages But with the help of computers, many researchers are concluding that a

MATT CRENSON Associated Press

08/06/2002
08/08/2002 Deseret News
Tulsa World AD3
E!;lal Home Copyright (c) 2002 Deseret News Publishing Co.

. NEWS

(Copyright 2002) ATTACK ON AMERICA

Attack of smallpox could be swiftly foiled, research finds | Experts say fast
medical response can block its spread

Matt Crenson

ASSOCIATED PRESS

Time, Inc. — |l smallpox attack by terrorists need not produce an uncontrollable public health gﬁfggg %Z;ego Union-Tribune
crisis. Computer simulations show that the proper combination of post-attack 1,3
vaccination, quarantine and other public health measures could stop smallpox in A-2
its tracks: (Copyright 2002)
e A model designed by researchers from the Centers for Disease Control and Computer simulations help epidemiologists plan for bioterrorist smallpox attack
Prevention found that vaccination and quarantine could stop an outbreak within a By MATT CRENSON
year and limit the number of smallpox cases to 4,200 -- even if 1,000 people were AP National Writer
directly infected by terrorists.
08/05/2002
e Researchers from Yale University and the Massachusetts Institute of Technolog Associated Press Newswires X
found through another simulation that a massive vaccination program launched as Copyright 2002. The Associated Press. All Rights Reserved.
soon as the first smallpox cases were detected could quickly stop the disease from
spreading and limit infections to fewer than two times the initial number. ;:iT_IPOX COULD BE NIPP}E% ;.; EB:S{N%%EELSI Ss;:s i %%%EESEE&S%ED
: . RIST ATTAC
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Enough smallpox vaccine for whole country soon
JUDY SIEGEL

08/05/2002

The Jerusalem Post

Daily

04

(Copyright 2002 The Jerusalem Post)

The Health Ministry has nearly completed the production of enough doses of vaccinia virus to vaccinate the whole country
against smallpox if necessary. But ministry Director-General Boaz Lev said he knows of no Defense Ministry
recommendation or decision to vaccinate the whole population or part of it prior to any biological warfare attack.

Ministry officials said in a Jerusalem briefing that about 100 health system personnel had been given a booster of smallpox
vaccine to serve as"human factories" to produce plasma with antibodies against the disease." They will undergo several
sessions of plasmapheresis - the selective removal of plasma and return of the rest of their blood to their bodies - and the
resulting antibodies could be saved for immunizing some 200,000 Israelis with weak immune systems (due to cancer and
other diseases) or pregnant women who could be endangered by ordinary vaccinia vaccination.

In the US, after initially vaccinating 11,000 lab workers and scientists who work with the virus, the government there recently
decided to vaccinate half a million health-care and emergency workers just to be on the safe side.

Smallpox as a natural disease was wiped out nearly three decades ago, with the US stopping routine vaccination in 1972 and
Israel in 1980. However, there are fears the virus may be in the hands of the Iragi government or other rogue regimes or be
given to terrorist groups, including Palestinian organizations - thus making the US and Israel prime targets.

Vaccinia, a cowpox vaccination, is regarded as safe and effective, Lev said, but experts estimate that one in one million
people vaccinated could die from complications caused by the shot itself, especially those with weak immune systems. This
was the main consideration in taking a decision on giving preventive vaccinations to the whole population, Lev said.

“If someone dies and there is no biological warfare attack, there would be lawsuits, and somebody has to take responsibility
for the decision," he said.

Asked whether Israel is producing enough vaccinia for the Palestinian population in the territories, as well as Israelis, Lev
said: "There will be enough for them, too."

About half the Israeli population received a total of two or even three vaccinia shots as infants and when drafted into the
Israel Defense Forces. While it is not known for sure how fast this protection wears off, it is believed that a person who
received this protection decades ago may take sick with smallpox if exposed to it, but his risk of death would be much lower.

If one person were diagnosed with smallpox due to a hostile attack, the Israeli authorities would not carry out "ring
vaccination” to protect all people who had been exposed to the virus by those initially infected, Lev said. *This is a small
country, and if there were an attack, we would vaccinate everybody."

Prof. Edward Kaplan, a biostatistics expert from Yale University who conducted a major epidemiological and statistical study
for the US National Institutes of Health and lectured on this subject in Israel last month, said fewer casualties would result in
the US and Israel as a result of mass vaccination after a significant attack compared to those after ring vaccination.

Copyright © 2000 Dow Jones & Company, Inc. All Rights Reserved.
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Emergency Response to a

Smallpox Attack

By E.H Kaplan (Yale), D.L Craft (MIT),
L.M. Wein (MIT)
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g“ ‘l’; Leisiire Health Min.: If needed, all could get smallpox

Q0 . .
s vaccine in days
Food & Wine By Haim Shadmi, Ha'aretz Correspondent, and Ha'aretz Service
Tourism ................................................................................................................................................
Real Estate Health Minister Nissim Dahan of Shas, speaking after the resignation of the
Cartoon head of the team advising the ministry on readiness for possible biowarfare
Friday Magazine attack, said Wednesday that Israel could vaccinate its entire population
Week's End against smallpox within a few days.

Anglo File

Prof. Aryeh Eldad, who heads the team advising the Health Ministry on
_ epidemiological control, resigned this week in the wake of the ministry’s

decision to reject his team’s proposal that the entire population be
inoculated against smallpox at present.

Select Da
Dahan said that there were no current active warnings that would warrant

general innoculation, but that preparations were underway to ensure that if
| the army determined a threat to exist, vaccinations could begin at once.

"Following September 11, we have prepared ourselves for any scenario,

Goegle including that of smaJIpox Dahan told Israel Radio. "The Health Ministry is
making every effort to complete the inventories of all the medications
— needed to vaccinate the population. The moment that we receive such an
Hamas: A threat to order, the population of the state of Israel can be vaccinated within a few
Israel and to Arafat days.
Foreign workers: On Sunday, Eldad sent an e-mail to Dr. Boaz Lev, director-general of the
Israel's migrant Health Ministry, in which he wrote that he "sees no point to the team
underclass continuing its work since the ministry does not attach importance to its
Rise of the New decisions.
it Eldad charged that no serious discussion had been held on the
recommendation to inoculate the population. The epidemiological control
team is a central link in the preparations of the health and defense
establishments, and the Home Front, for the possibility of a biological
attack.
W Health Ministry officials said they were not surprised by Eldad's resignation.
The Only Fully They said that it would force their hand to inoculate the entire population,
Guaranteed OnLine Auctions since the resignation would cause panic. Lev said that Eldad's opinion was
soon on auction "a minority" one and that the issue had been thoroughly discussed.

Aaron Shaul Schur
The security cabinet was supposed to meet on the subject of smallpox

=) Sunday, but its debate was postponed. The question facing it is whether or
l& not to inoculate medical and security personnel (such as Magen David
w' p Adom staff, police, emergency ward staff and Home Front personnel) at this
._L o P stage, since they would be the first to come into contact with the disease.
Startlng Price:
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'fsrael Begins Vaccinating Health Workers for Smallpox

" By SERGE SCHMEMANN

JERUSALEM, Aug. 16 — With
concerns mounting that an Ameri-
can attack on Iraq could provoke
some form of retaliatory strike

. against Israel, the Health Ministry

.. _has begun vaccinating about 1,500

 health workers against smallpox, a

spokesman said today.

~. The spokesman, Ido Hadari,

stressed that the vaccinations were a

ary measure, involving

thusewho if Israel decided on broad-

-er measures, would be charged with

administering the vaccine to others.

. ‘He said the security cabinet would

-meet on Wednesday to discuss

whethertoextendthe vaccinations to

“!m;t responders”: police officers,

i sn!diers, emergency medical person-

. .nel and hospital workers who would

~+be.involved in an immediate re-

.. [Sponse to a biological attack. These
~_could number as many as 150,000.

The vaccinations, he said, began
early last month. About 700 people
have received them, and about 800
“more are scheduled. *“If in the future,

. Israel will decide to vaccinate peo-
- ple, they will be the ones to do the
., vaccination, so it’s wise to know that
“they are already vaccinated,” Mr.
Hadari said.
___They could also, he said, provide
vaccinated plasma — “vaccine im-
. mune globulin’’ — which can be used
..+ toprotect people who cannot take the
. regular vaccine, like pregnant wom-
._en and people with compromised im-
Li_gtmesymms
‘Other health precautions are being
"}gken or are under consideration.
srael’s Atomic Energy Commiitee
said that iodine tablets offering
;"‘. litnited protection against radiation
“will be given soon to people living
- near Israel's two nuclear reactors.
-+The agency linked the measure to
~usthe possibility of a radiation leak, but

L

the Israeli news media has been full
of speculation about what Irag might
do if it came under an American
attack, which Israel considers in-
creasingly likely.

Yediot amass circulation
tabloid, for example, devoted its first
four pages on Thursday to the biolog-
ical, chemical or radioactive agents
that Iraq could launch at Israel, in-
cluding smallpox, Ebola, anthrax
and radioactive “‘dirty bombs."

Though the United States and oth-
er countries are also intensely study-
ing the possibility of biological and
chemical attacks, the threat is far
more immediate in Israel. During
the 1991 Persian Gulf war, Irag re-
sponded to American-led attacks by
firing a total of 39 Scud missiles at
Israeli cities.

They were armed with convention-
al explosives and caused little dam-
age, but Israel, concerned about the
possibility that they might be
charged with chemical or biological
agents, distributed gas masks,

With the Bush administration
openly weighing a military operation
to eliminate the Iragi leader, Sad-
dam Hussein, the tension is palpable.
The most dire speculation has been
that Israel, which is known to have
developed a nuclear weapon but for-
mally denies having done so, would
launch a nuclear strike against Irag
if it came under attack.

So far, the government has sought
to avoid worsening the fears by ton-
ing down public discussion of the
threats. But the smallpox vaccina-
tions, and reports that Israel’s Home
Front Command intends to include
iodine tablets with the gas mask kits
that it already distributes, have
made clear that serious preparations
are under way.

The Israeli military has also con-
firmed it is deploying a second bat-

tery of Arrow missiles, which de-
stroy incoming missiles by exploding
in their path, in the center of the
country.

Smallpox, a lethal and highly con-
tagious disease, was declared eradi-
cated in 1980 by the World Health
Organization, but small quantities of
the smallpox virus were retained in
depositories in the United States and
the former Soviet Union. Though
there is no evidence that Irag has the

Anticipating
retaliation for a U.S.
attack on Iraq.

virus, intelligence officials have been
unable to preclude the possibility.

The intensity of the concern was
made clear this week when Aryeh
Eldad, the head of the team advising
the Health Ministry on epidemiologi-
cal control, resigned to protest the
ministry's rejection of his recom-
mendation to immediately inoculate
the entire population.

The health minister, Nissim Da-
han, said on Wednesday that Israel
had stockpiled enough vaccine to in-
oculate the population within a few
days. Officials said Mr. Eldad’s posi-
tion was a minority lmt they
acknowledged that his
could force the government’s hand.

If Israel does decide on mass vac-
cination, officials said, the national
health system, with its network of
clinics, should be able to swiftly ac-
complish it.

“Following Sept. 11, we have pre-
pared ourselves for any scenario,
including that of smallpox,” Mr. Da-

han told Israel Radio. “The Health
Ministry is making every effort to
complete the inventories of all the
medications needed to vaccinate the
population. The moment that we re-
ceive such an order, the population of
the state of Israel can be vaccinated
within a few days.”

Edward H. Kaplan, a specialist of
management sciences and public
health at Yale who has been working
on responses to bioterror attacks and
who recently visited Israel, noted
that it has a ‘‘distinet organizational
advantage” over the United States,
since most civilian doctors are also
reserve military officers. He said he
was told that in the event of an
attack, the response would be coordi-
nated by a joint team from the
Health Ministry and the army.

Mr. Kaplan said Israel had reject-
ed “‘ring vaccinations’ — a plan con-
sidered by the United States — in
which people would be vaccinated in
a ring around a known infection. If
the Israelis determine a need, he
said, they will vaccinate everyone.

Israeli Troops Raze 2 Homes

JERUSALEM, Aug. 16 (Reuters)
— Israel destroyed two homes today
that they said belonged to families of
Palestinian militants. The Israeli
Army said soldiers blew up the home
of Iyad Sawalha near the West Bank
city of Tulkarm because of his hand
in planning a bus bombing in June
near the northern town of
that killed 17 people. Mr. Sawalha is
believed to be in hiding.

Troops also razed the house of

- Morad Abu Asal in Anabta, near

Tulkarm. The army said Mr. Abu
Asal carried out a January suicide
attack in Taibeh, an Arab village in
northern Israel, that wounded two
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SOM Prof: Mass
Vaccination Best
Response to
Smallpox Attack

In the event of a smallpox attack, a
mass-vaccination policy would likely
result in fewer deaths and faster
disease eradication than alternative
vaccination strategies, reports a new
study published in Proceedings of the
National Academy of Sciences (PNAS).

Since the terrorist attacks of

September 11, 2001, the best response
to a smallpox attack has been the sub-
ject of vigorous debate. K:

The response plan drafted by the .

Centers for Disease Control and Prevention (CDC) and
endorsed June 20 by the government’s Advisory Committee on
Immunization Practices endorses what is known as “ring” vacci-
nation. This calls for isolation of confirmed smallpox cases and
targeted vaccination of only those who have been in contact with
infected individuals, with a mass vaccination effort to take place
only if the initial vaccination and quarantine methods are unsuc-
cessful.

That policy is highly controversial: The July 10 Wall Street
Journal editorialized that “Washington is stuck on aresponse
that would result in the most people dying.”

Yale School of Management expert Edward H. Kaplan, the
William N. and Marie A. Beach Professor of Management
Sciences & Professor of Public Health, teamed with colleagues
from MIT’s Sloan School and Operations Research Center to
find a better way. The researchers used a mathematical model to
compare a number of different vaccination strategies on disease
spread and death resulting from a smallpox attack on a large
urban center.

Parameters of this new mathematical model include the number
of people initially infected, the transmission rate, the fraction of
potential contacts named by infected individuals, and the
resources available to track potential contacts and administer
vaccinations.

Under several scenarios, the model predicted that mass vaccina-
tion would stop the spread of infection faster and result in fewer
deaths than targeted vaccination or the CDC plan. In fact, the
ring-vaccination plan led to an estimated 4,120 additional deaths
compared to a mass vaccination plan implemented from the
beginning in a large attack on a city with ten million inhabitants.

Kaplan and his colleagues found that a pre-attack vaccination of
a portion of the population lessened the gap between the differ-
ent strategies.

According to Kaplan, these results suggest that unless a pre-

. attack vaccination is used to increase immunity within the popu-

lation, a mass vaccination strategy should be seriously
considered. BuH
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Coordination, cooperation continue to challenge public health system
ELLYN FERGUSON
Gannett News Service

08/20/2002

Gannett News Service
(Copyright 2002)

WASHINGTON -- Until someone sent anthrax-laced mail to Capitol Hill last fall, bioterrorism in the United States seemed the
stuff of science fiction.

The public watched a chaotic response from federal, state and local authorities as anthrax killed five people and prompted
hundreds of postal workers and Capitol Hill employees who feared they had been exposed to seek antibiotics.

Nearly a year after the attacks, numerous steps have been taken to prepare for a possible biological attack.

More communities are conducting bioterrorism training and drills, more public health departments are getting online capability
and laboratories are starting to improve efforts to test for infectious agents.

The government sent more than $1 billion this year to the states for fire departments, hospitals, public health departments
and other state and local groups. It also is assembling a quick-response team of health care personnel who could be sent to
the scene of any bioterrorism attack.

"We are better prepared this month, and we will be better prepared next month," said Jerome M. Hauer, who occupies a
newly created post at the Department of Health and Human Services -- acting assistant secretary of public health emergency
preparedness.

But the network responsible for combating bioterrorism is far- flung and coordination and communication remain weak points.
Twenty federal agencies are responsible for dealing with biological attacks. Add to that private and public hospitals, fire and
police departments, emergency medical services, disaster managers and approximately 3,000 public health departments.

"There has been incremental change. There are pockets of excellence ... but as far as the country is concerned, the policies
and procedures are not in place" for across-the-board improvements in preparedness, said Clark Staten, executive director of
the Emergency Response & Research Institute in Chicago.

Jim Bentley, senior vice president for strategic planning at the American Hospital Association, said each professional
community -- hospitals, police and fire departments, emergency services and others -- has focused on improving its own
area.

"In the next two to three years, there will be knitting together of the communities," Bentley said. "We still have a lot to do.”
Where the work most needs to be done, Bentley said, is at the local level, which would be the front line for a terrorist attack.
"Most disasters for the first 12, 24 or 36 hours are local," he said. "You're on your own.”

At St. Vincent's Manhattan Hospital, nurse educator Peter Allar and his colleagues took last year's lessons 10 heart. The
hospital, about a mile from the World Trade Center, got more than 200 injured people through the door the first few hours.
Hundreds came to St. Vincent's the next month when fear of anthrax gripped the city.

Until last year, anthrax meant nothing to Allar. "It was very esoteric. We had no idea what it was," he said.

Now Allar is part of an 18-member team at the hospital responsible for responding to nuclear, biological and chemical
attacks. He also teaches nursing colleagues how to identify diseases such as smallpox.

"If we get somebody exposed to biological agents, the triage nurse is going to find it or let it go by," he said. Allar's goal is to
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August 20, 2002, Tuesday
LENGTH: 1012 words
HEADLINE: When, how to make smallpox vaccine available still debated
BYLINE: ERIN KELLY; Gannett News Service
DATELINE: WASHINGTON

BODY:

WASHINGTON -- Federal health officials are stockpiling enough smallpox vaccine for every man, woman and
child in America in case the deadly, highly contagious virus is ever used as a weapon. But there is growing
debate about who should be vaccinated and when.

Despite calling smallpox "among the most dangerous of all potential biological weapons," the Centers for
Disease Control and Prevention's current plan does not offer Americans the option of getting vaccinated
before any attack occurs.

The primary reason: The CDC anticipates one or two deaths for every 1 million doses of vaccine given -- or
about 280 to 560 deaths nationwide.

"If everybody received a vaccine, there are some for whom that vaccine might be fatal," President Bush said
in July. "And I worry about that."

Critics of the cautious approach say it could cost tens of thousands of lives if a large urban area were hit.
Once a person has the disease, there is no treatment that can stop it from running its course.

"There will be some deaths from the vaccine, and we need to prepare for that," said Dr. William J. Bicknell, a
professor at Boston University's Department of International Health. "But you have to compare that to a
probable 30 percent death rate of everybody infected in an attack. A smallpox attack would make anthrax
look trivial."

In a democracy, citizens must have the power to weigh the risks and make their own decisions, said Sen. Bill
Frist, R-Tenn., a medical doctor and influential GOP leader.

"I believe the threat of a smallpox attack cutweighs the risks of providing smallpox vaccinations to a
well-informed public,” Frist wrote in an Aug. 9 opinion piece in The New York Times.

The last naturally acquired case of smallpox was in 1977 in Somalia. Although smallpox was officially
eradicated from the globe in 1980, the United States and Russia still have stocks of the virus. The World
Health Organization recommended that these stocks be kept to vaccinate laboratory workers who handle
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gﬂm i‘s ksistire Israel to vaccinate 15,000 emergency workers

e against smallpox

Food & Wine By Ha'aretz Service and Agencies

Touds'“ ................................................................................................................................................ St i
Real Estate The security cabinet, discussing the nation's readiness in the event of a § Unoy
Cartoon biological warfare threat from Iraq or terrorists, decided Wednesday that orourre
Friday Magazine Israel would vaccinate some 15,000 emergency security, medical, and AV/!
Week's End rescue personnel against smallpox, Agriculture Minister Shalom Simhon

Anglo File said.

The step was a prelude to a possible later stage in which the entire
population would be innoculated, if security circumstances dictated the
move, said Simhon, who took part in the security cabinet meeting.

Israeli security officials have stepped up efforts to prepare for the possibility
of an unconventional weapons strike by Baghdad in retaliation for a
| . possible U.S. offensive against Iraqgi President Saddam Hussein.
Goo gle Referring to the 15,000 the emergency workers, who would be pressed into
service in the event of a biowarfare attack, Simhon told Israel Radio: "At a
later stage, if necessary, the vaccinations will be given to the entire %—
— population. At the present time there is no threat that demands vaccination

Hamas: A threat to of the whole population, but if it becomes necessary, the systems will be
Israel and to Arafat ready.

Foreign workers: Raanan Gissin, an aide to Prime Minister Ariel Sharon, said Wednesday
Israel's migrant he did not know when the inoculations would begin. He said the Health
underclass Ministry was preparing the vaccines. "It's just part of the overall preparation

of a very, very unlikely scenario,” Gissin said. "It's a very remote

Rise of the New ) P
contingency.

anti-Semitism

Gissin said it was decided to inoculate the rescue workers and security
officials in case they would have to be called into action. "We want to be
prepared for every type of contingency,” he said. "It's not something that
has to do with any immediate threat."

HAMMERSITE .COM

The Health Ministry recently announced it has produced enough smallpox

The Only Fully vaccine for the entire population of 6.6 million people. The ministry said
f Oivvtwed Onlinw Auctions there was also enough to inoculate tourists and some 300,000 foreign
soon on auction workers.
Zeev Raban
: The Health Ministry has said it would begin inoculating the entire population 7(
if the United States attacks Iraq. It said such a campaign would take a
TR week. BESE  R —
¥os .7—,:,;‘ Pead —_————
. R b Israel stopped vaccinating children against smallpox in 1978. A year later,
Starting Price: the World Health Organization said the virus was eradicated from the world.

3600
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Digital Israel Cabinet approves smallpox vaccination for
SRR TN, 15,000 emergency workers
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_— Israel's Cabinet decided Wednesday to
e inoculate 15,000 security and rescue
officials against smallpox to prepare for

BN hat officials said was a very remote

—— possibility of an Iraqi attack with

Readers’ Letters non-conventional weapons.
e - . )

The Cabinet decision is part of Israel's

Naves overall preparation for a possible US attack
Business on Iraq which, in turn, could trigger an Iraqi
In-depth a < 5 .

Editorial Page strike against Israel. Iraq has blo]og.tca.l and
Arab Affairs chemical weapons, in addition to missiles
Columns " .
Israeli Life with conventional warheads.
JPost Francais
. In the 1991 Gulf War, Iraq fired 39 Scud
Supplemen missiles, all with conventional warheads, at
Jourism . .

Ef?rl Eshtate Israel. Most landed in the Tel Aviv area.

1-1ec
e The United States has said it wants to topple
udaism Online ) _ d
Jewish World Iraqi leader Saddam Hussein, although it
Maps of Israel 4 =
. o has not confirmed that it will go to war to do
Looking Back S0.

Good Food

Dry B v . s % .
Sugglznmeesnts Raanan Gissin, an aide to Israeli Prime
Useful Links Minister Ariel Sharon, said Wednesday he
s did not know when the inoculations would

begin. He said the Health Ministry was
preparing the vaccines. "It's just part of the
overall preparation of a very, very unlikely
scenario,” Gissin said. "It's a very remote
contingency."

Gissin said it was decided to inoculate the
rescue workers and security officials in case
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Aug. 22, 2002
Smallpox vaccinations for 15,000

emergency workers
By JANINE ZACHARIA AND JUDY SIEGEL

Fifteen thousand emergency personnel will
be vaccinated against smallpox, security
officials decided Wednesday, fearing that
Iraqi President Saddam Hussein could use
the deadly virus as a biological weapon
should the US attack Baghdad.
Immunization for the general population is
still on hold.

The Ministerial Committee on National
Security Affairs comprising of Prime
Minister Ariel Sharon and his closest
advisers decided to immunize "first
response teams" as designated by the health
system. -

"In light of current situational assessments,
there is no immediate danger of a smallpox
attack on the State of Israel. Therefore,
immunizing the entire population of the
state is not called for at present. Additional
situational assessments will be carried out
as necessary," the Prime Minister's Office
said in a statement.

Several hundred Health Ministry workers
have already been vaccinated.

Those to be vaccinated include firefighters,
ambulance personnel, police, and Zaka
(Disaster Victims Identification) workers.

Sharon's spokesman, Ra'anan Gissin, played

down the smallpox danger. "It is not
something that has to do with any

8/22/2002 9:02 AM



LexisNexis(TM) Academic - Document http://web.lexis-nexis.com/universe/document? m=0288bb64deal6...

- YALE UMIVERBITY LIBRARY Sulporibed Revpueces

SETEVICIS Document 5 of 10.
reEnt »

"Full

The Associated Press

The materials in the AP file were compiled by The Associated Press. These materials may not be republished
without the express written consent of The Associated Press.

August 27, 2002, Tuesday, BC cycle
SECTION: Washington Dateline
LENGTH: 773 words
HEADLINE: Nation unprepared for logistics of mass smallpox vaccination, advisers say
BYLINE: By LAURA MECKLER, Associated Press Writer
DATELINE: WASHINGTON

BODY:
Many American cities are vastly unprepared to deliver lifesaving vaccinations should terrorists attack with

smallpox, with a slew of logistical and policy problems still unresolved, federal advisers said Tuesday.

Vaccinations are effective against smallpox if delivered up to a few days after exposure to the virus. The
government has enough vaccine in hand to vaccinate 75 million people, with more on the way.

But many communities have yet to figure out where to set up clinics, who will administer the shots and how
to educate masses of people about the health risks that the vaccine carries, members of the Secretary's
Council on Public Health Preparedness for the Department of Health and Human Services were told. "We're
lagging behind, there's no question on that," said Dr. D.A. Henderson, who chairs the council and serves as
HHS Secretary Tommy Thompson's top adviser on bioterror. "We're going to have to push very hard."

Henderson said there was "less sense of urgency"” than is needed in some communities. If that doesn't
change, he warned, "It's going to be bad news, very serious bad news."

Members of the council, meeting for the first time this week, largely agreed, pointing to a package of
unresolved issues at the state and local level.

At the same time, Henderson and others said the country is significantly better prepared to handle bioterror
today than it was before last fall's anthrax attacks. Thompson cited distribution of $1 billion to local and
state governments for preparation.

"Every day, every week, every month we are getting a lot stronger,” Thompson told reporters after meeting
with members of the council.

He said a positive consequence of last fall's attacks is the money now available to upgrade the public health
system, including better communications systems, laboratories and planning for disaster. Several officials
said the money already has helped states hit by the West Nile virus, a naturally occurring but deadly

disease.

At the federal level, most energy is focused on smallpox. The disease was declared eradicated in 1980. The

lof2 8/28/2002 9:48 AM
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SECTION: News; Pg. 9A
LENGTH: 626 words
HEADLINE: Smallpox plan in White House hands

BYLINE: EUNICE MOSCOSO
SOURCE: Cox Washington Bureau

BODY:
Washington --- The Department of Health and Human Services has sent a smallpox vaccination plan to the
White House but no decision has been made on it, the nation's top health official said Tuesday.

"Hopefully we'll have a decision in the near future," Secretary of Health and Human Services' Tommy
Thompson said.

In June, a government advisory panel came out against vaccinating all Americans for smallpox, instead
proposing that the vaccine be given to 15,000 "first responders" --- the health care and law enforcement
workers most likely to respond to a biological attack. But in early July, some federal officials said they would
vaccinate 500,000 first responders.

On Tuesday, Thompson declined to divulge any details of his plan.

The smallpox vaccine was a major topic during the first meeting this week of the Secretary of Heaith and
Human Services' Council on Public Health Preparedness --- a group of 21 health specialists and scientists
who will advise the federal government on various aspects of potential public health emergencies.

Many American cities are unprepared to deliver the vaccinations, with many logistical and policy problems
still unresolved, federal advisers said Tuesday. Many communities have yet to figure out where to set up
clinics, who will administer the shots and how to educate the public about the health risks of the vaccine.

"We're lagging behind, there's no question on that," said Dr. D.A. Henderson, who chairs the council and
serves as Thompson's top adviser on bioterror. "We're going to have to push very hard."

The meeting Monday and Tuesday included briefings and discussions on such topics as last fall's anthrax
attacks, the growing threat of biological weapons, the national pharmaceutical stockpile and the need for
isolation rooms in hospital emergency areas.

Thompson said the focus on smallpox stems from health specialists’ belief that an outbreak of the disease
would be the worst bioterror possibility.
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Correspondence

Responses to Smallpox Vaccine

To the Editor: 1 am alarmed by the high rate of vaccinia-
vaccine—associated morbidity (>30 percent) in the study by
Frey et al. (April 25 issue).! In their study, there were three
deviations from prior standard procedures for vaccinia
vaccination®® that may account for the unusually high rate
of morbidity as compared with the rate at our clinic.® First,
their use of 15 scratches (part of the investigational-new-
drug [IND] protocol for the vaccine) instead of the previ-
ously recommended 5 scratches for persons without prior
vaccination results in a higher inoculum, which was previ-
ously reserved for persons with a prior vaccination.

Second, their use of an occlusive dressing may retard scab
formation, and the resultant increased cutaneous permeabil-
ity may foster local bacterial invasion.

Finally, as I reported in ProMED on November 1, 2001
(http://www.fas.org /promed), at our clinic, my colleagues
and I have observed the emergence, since January 2001,
of cellulitis — a complication of vaccinia vaccination that was
previously rare in first-time vaccinees. This same phenom-
enon was also observed by the Centers for Disease Control
and Prevention during their vaccinia-immunization effort in
December 2001, There are several possible reasons for the
emergence of this complication,® bur its rapid resolution
with antibiotic therapy strongly argues for a bacterial cause.
At our clinic, the rate of apparent cellulitis as a complication
of vaccination jumped from 3.9 percent (in 11 of 279 per-
sons) in 2001 to 10.2 percent (in 12 of 118} after the switch
in February 2002 to the IND vaccinia protocol with the use
of 15 scratches,

In contrast to the results reported by Frey et al., only 2 of
12 persons at our clinic required one or two days of med-
ical leave. We believe the difference in morbidity rates is pri-
marily due to the fact that we followed the standard proce-
dures for vaccinia vaccination rather than the new procedure.

MicHAEL A. Sauri, M.D., M.P.H.&T.M.

Occupational Health Consultants
Rockville, MD 20850
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1o the Editor: How durable are the immune responses af-
ter smallpox vaccination? Little direct evidence exists; how-
ever, some early studies suggest a long-term effect mediating
resistance to fatal disease.! There is little or no quantitative
evidence of the durability of the cell-mediated response in-
duced by vaccination against smallpox with the standard vac-
cinia virus.

During the course of other investigations,? we tested the
CD8+ T-lymphocyte responses to vaccinia virus in persons
who had been recently vaccinated (within the previous five
years because of work-related potential exposures), unvacci-
nated persons, and persons who had been vaccinated 6 to 35
years earlier or more than 35 years earlier. Figure 1 shows
the results of intracellular interferon-y staining of CD8+
lymphocytes from persons in each of these groups, as deter-
mined by overnight culture with vaccinia-virus—infected, au-
tologous B-lymphocyte cell lines. Vaccinia induces a robust
CD8+ T-lymphocyte response in healthy persons, and this
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Computer simulations help epidemioclogists plan for bioterrorist smallpox attack

09/02/2002

Bio-Terrorism.Info

11

(c) Copyright 2002 Bio-Terrorism.Info via NewsRx.com

2002 SEP 2 - (NewsRx.com & NewsRx.net) -- Imaginative minds can conjure horribly apocalyptic consequences from a
smallpox attack.

Here is a disease that kills 30% of those it infects and leaves survivors permanently scarred. After plaguing humanity for
centuries, it was finally eradicated 3 decades ago so that no one today has any built-up immunity to it. The smallpox
vaccinations some people had as children would no longer be effective. Unchecked, smallpox has the potential to sweep
through the United States population like the plagues of medieval Europe.

But with the help of computers, many researchers are concluding that a smallpox attack by terrorists need not produce an
uncontrollable public health crisis. Computer simulations show that the proper combination of postattack vaccination,
quarantine and other public health measures could stop smallpox in its tracks:

* A model designed by researchers from the Centers for Disease Control and Prevention found that vaccination and
quarantine could stop an outbreak within a year and limit the number of smallpox cases to 4200 - even if 1000 people were
directly infected by terrorists.

* Researchers from Yale University and the Massachusetts Institute of Technology found through another simulation that a
massive vaccination program launched as soon as the first smallpox cases were detected could quickly stop the disease
from spreading and limit infections to fewer than two times the initial number.

* By simulating the daily comings and goings of people in Portland, Ore., researchers from the Los Alamos National
Laboratory found that reasonable public health measures combined with people’s natural tendency to stay home when
they're feeling sick would likely limit the spread of smallpox after an attack.

"I think it's apparent that we can control an outbreak of smallpox if we do the right thing,” said Stephen Eubank, a researcher
in the Basic and Applied Simulation Science Group at Los Alamos.

The simulations are much like those computer games where you play the mayor of a growing city. The choices you make
about zoning regulations, tax rates and other issues determine whether your city prospers or collapses into blight.

With the smallpox models you make decisions about whom to vaccinate and quarantine. You decide what to tell the public
and when. Then the computer calculates how the disease will spread through the population, illustrating how different
strategies might pan out.

"No one can predict the future,” said Tara O'Toole, who is director of the Center for Civilian Biodefense at Johns Hopkins
University. "Models can help us imagine it and maybe help us respond.”

The Los Alamos model, for example, replicates the daily life of every single person in Portland, Ore., to see how trips to
school, work, malls and the like would spread smallpox through the community.

Portland residents needn't fear that Big Brother is watching - the Los Alamos researchers use census data and anonymous
questionnaires to generalize people’s daily comings and goings, not actual surveillance.

Eubank and his colleagues originally designed the program to help planners envision how changes in Portland's
transportation system would affect residents' ability to move around the city. By adding a smallpox transmission model
Eubank has created a simulation of how the disease moves, too.

http://ptg.djnr.com/ccroot/asp/publib/story_clean_cpy.asp?articles=BTRR0224100010'HEALTHO1-1C... 09-09-02
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Are We Prepared? Interviews With Leading Experts
September 06, 2002
Almost 1 year after the attacks on the World Trade Center and the Pentagon, and nearly 11 months after the anthrax

attacks, are we better prepared for possible bioterrorist action in the United States? Medscape spoke with a number
of people involved in this field to find out how far we have come, and how much further we need to go.

We spoke with Edward H. Kaplan , PhD, William N. and Marie A. Beach Professor of Management Sciences and
Professor of Public Health, Yale School of Management, New Haven, Connecticut; Stanley O. Foster, MD, MPH,
Visiting Professor of Intemational Health at Rollins School of Public Health, Emory University, Atlanta, Georgia; Alan
P. Zelicoff , MD, Senior Scientist, Center for Arms Control and National Security, Sandia National Laboratories,
Albuquerque, New Mexico; Larry I. Lutwick, MD, Director of the Division of Infectious Diseases, Department of
Veterans Affairs, New York Harbor Health Care S ystem, Brooklyn Campus, and Professor of Medicine, SUNY-Health
Science Center at Brooklyn; Robert A. Weinstein, MD, Professor. Department of Medicine, Rush Medical College,
and Chairman, Division of Infectious Disease, Cook County Hospital, Chicago, lllinois; and Jon Temte, MD, PhD,
Associate Professor of Family Medicine at the University of Wisconsin, Madison, and a member of the Wisconsin
pandemic influenza preparedness executive committee.

Medscape: Is the US healthcare system more prepared to handle a biological or chemical attack now than
it was a year ago?

Dr. Weinstein: We are mentally more prepared. Not that such events aren't always a shock, but we at least know
that this can happen on our soil. We are getting there administratively and medically.

Dr. Zelicoff: There is no question that we are far from prepared for bioterrorism.

Dr. Temte: The thing that has changed is more awareness of the possibility of bioterrorism. There was a great deal of
interest after September 11, but we retumed to baseline. Our society has a well-established ability to extinguish new
concems fairly quickly. This comes up every year with the influenza outbreak. Hospitals are full, people are going
nuts — and then people forget about it. That's a very predictable phenomenon.

| think one of the big changes is people are more aware of where to get information, and physicians have relatively
good information across the country. But what is lacking is training for disaster response. | think hospitals are much
better prepared for disasters than are physicians. Hospitals have to go through this as part of their accreditation;
physicians don't. Physicians are still very much oriented to the individual patient as opposed to looking at the
community or larger areas. | think that perspective needs to change.

Dr. Kaplan: If something happens, when should the population be instructed to get what, and what exactly are the
logistics to ensure that the "what" will be efficiently available (as in "where" and "when")? We should be thinking
about "broad-spectrum" response policies the same way one thinks about "broad-spectrum" antibiotics, and we
should be planning for efficient mass distribution (or mass vaccination or mass prophylaxis) in the event of an attack.
While some are starting to put efficient plans together (eg, New York City has a point-of-distribution, or POD system
that is coming together), I'm not convinced enough has been done in this area.

Medscape: The current plans in the United States for an attack with smallpox is "ring vaccination" (sunweillance
- containment). Do you think this approach is the best for the United States? Is the ring strategy better than the Israeli
plan to vaccinate everyone?

Dr. Foster: There are 3 options — sunwillance containment of first responders, woluntary vaccination, and compulsory
vaccination. Given that there are types of smallpox that might miss detection in the first 48 hours (early disease or
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MASS VACCINATION MAY BE BEST RESPONSE TO
SMALLPOX ATTACK, SAY YALE SCHOOL OF
MANAGEMENT AND M.LT. SLOAN EXPERTS

In the event of a smallpox attack, a mass vaccination policy would result in
fewer deaths and faster disease eradication than alternative vaccination strate-
gies, reports a new study published in Proceedings of the National Academy of
Sciences (article 2827). Since the terrorist attacks of September 11, the best
response to a smallpox attack has been a topic of hot debate.

Yale SOM expert Edward Kaplan, the William N. and Marie A. Beach Profes-
sor of Management Sciences & Professor of Public Health, and colleagues from
M.LT.’s Sloan School and Operations Research Center, used a mathematical
model to compare a number of different vaccination strategies on disease spread
and death resulting from a smallpox attack on a large urban center.

The Centers for Disease Control and Prevention’s (CDC) current response plan,
endorsed by the Advisory Committee on Immunization Practices on June 20
calls for isolation of confirmed smallpox cases and targeted vaccination of only
those who have been in contact with infected individuals, with a mass vaccina-
tion effort to take place only if the initial vaccination and quarantine methods
are unsuccessful. Parameters of this new mathematical model include the num-
ber of people initially infected, the transmission rate, the fraction of potential
contacts named by infected individuals, and the resources available to track po-
tential contacts and administer vaccinations.

Under several different scenarios, the model predicted that mass vaccination
would stop the spread of infection faster and result in fewer deaths than targeted
vaccination or the CDC plan. In fact, the currently endorsed plan led to an esti-
mated 4,120 additional deaths compared to a mass vaccination plan imple-
mented from the beginning in a large attack on a city with 10 million inhabi-
tants. The researchers found that a pre-attack vaccination of a portion of the
population lessened the gap between the different strategies. These results sug-
gest that unless a pre-attack vaccination is used to increase immunity within the
population, a mass vaccination strategy should be seriously considered.

“Emergency Response to a Smallpox Attack: The Case for Mass Vaccination,” by Edward H.
Kaplan, Yale School of Management, and David L. Craft, Operations Research Center, and
Lawrence M. Wein, M.I.T Sloan.

Explore latest faculty research on CampusNet under "Research@SOM"
http://www.som.yale.edu
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Filed at 7:46 a.m. ET

WASHINGTON (AP) -- Smallpox vaccine would be offered to all
health care workers, starting with emergency room workers and moving
to doctors in private practice, and eventually extended to the general
public under a Bush administration plan in the final stages of
development.

The plan would begin vaccinations for those at the greatest risk of
encountering a patient with the highly contagious disease, which experts
fear could be used in a bioterrorist attack. The first to be vaccinated
would include infectious disease specialists and emergency room
personnel, including doctors, nurses, technicians, even security officers
working at hospitals and clinics, according to officials familar with the
administration's planning.
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Stanford Business School Research: Scholars Call for a Change in Government Response to Bioterrorism Attack
Scenario

09/17/2002
Business Wire
(Copyright (c) 2002, Business Wire)

STANFORD, Calif.--(BUSINESS WIRE)--Sept. 17, 2002--Three scholars, including a Stanford Graduate School of Business
professor, argue they can substantially reduce the deaths from a potential smallpox attack on a city by changing the federal
government’s public health response plan.

The current U.S. government plan would cope with a smallpox attack that infected roughly 1,000 urban Americans in much
the same way public health officials have handled natural epidemics in the past. In this case, using the traditional approach of
isolating those who are infected and immunizing only those with whom they have been in contact would result in 4,680
deaths and take a full year to extinguish the outbreak, the scholars calculate.

A better plan, they argue, would be to use speedy mass vaccinations after an attack coupled with advance preparations,
which would reduce the death toll in their base case to 560 deaths and halt an outbreak in a much shorter time period.

"This would not only save lives, it would minimize the impact on the national psyche, because many people would self-
quarantine, panic, flee, or storm hospitals demanding vaccinations; the financial costs of such a shutdown would be
immense," says Lawrence Wein, professor of operations, information, and technology at the Stanford Graduate School of
Business and one of three authors of the study, which was published in the August 6 issue of the Proceedings of the National
Academy of Sciences.

Wein's expertise is in the complex logistics of manufacturing, but he also has worked in other medical areas such as
treatments for HIV, cancer, and Alzheimer's disease. His coauthors in the smallpox study are Edward H. Kaplan of the Yale
School of Management, and David Craft, a doctoral student at the MIT Operations Research Center. The key feature of
their work is to incorporate the timeliness of the response in addition to the spreading pattern of the disease.

" The government's current policy has worked well for containment of natural disease spread in the past, Wein said. "The
current interim policy was motivated by the ‘surveillance containment’ policy that was used to eradicate smallpox worldwide
back several decades ago. The people who did this are real heroes; this was one of the great health care accomplishments
of the past century."

But applying this policy in a present-day bioterror attack is problematic, Wein says. "The U.S. population lacks herd immunity
(this means they are highly susceptible to smallpox because they have never had it and vaccinations ceased decades ago);
tracing human contacts is very difficult in a large city; the smallpox strain is likely to be one that the former Soviet Union
weaponized and so will be much more infectious than most historical natural outbreaks; and the United States does not have
the leisure of waiting the many months it takes for vaccination to eradicate the disease."

Embedded in the existing response plan is a "race to trace" an infected person, he said. A person infected with the disease
would need to self-report to a medical facility and then be isolated and interviewed. On average, people can remember 50
others they may have contacted since being exposed to the iliness. Those 50-plus people then need to be traced, contacted,
and vaccinated.

The problem is time. If a person who is exposed rides the "A" train at 5:15, tracing all those who have been in contact with
him is time consuming, if not impossible. And a person is only susceptible to the benefits of the vaccine within about three
days of exposure.

The authors are able to calculate the cost in disease spread and added deaths from the lost timeliness by using "queueing
theory," an operations theory long favored by fast-food chains like McDonald's to keep their customers coming back.
Queueing theory shows that the more people there are in line for tracing and vaccination, the more difficult it becomes to win
the race to trace. "It is the first paper to our knowledge that incorporates queueing and operations aspects into a model of an
epidemic," Wein says. "And the repercussions of waiting in a long line are more serious than at McDonald's."

hitp://ptg.djnr.com/ccroot/asp/publib/story_clean_cpy.asp?articles=BWR0226000115 ' DJFIN01-10322... 09-17-02
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Colo. reacts to U.S. call for mass shots within week o
outbreak

By Karen Auge and Allison Sherry

Denver Post Staff Writers

Tuesday, September 24, 2002 - Federal health officials want everyone in t
vaccinated within a week if smallpox resurfaces, and in Colorado that would li
a trip to the voting booth.

The state's announcement Monday came as federal health officials unrolled 1(
advice for states to inoculate their entire populations in case of an outbreak o
deadly disease as a result of a bioterrorism attack.

The CDC's guidelines did not answer some of the most controversial question:
surrounding smallpox vaccines - namely, should routine vaccinations resume
United States, and how many of the medical and law enforcement workers, w
be the first to encounter a patient infected with the smallpox virus, should gel
as a precaution?

In Colorado, "we have decided that the best approach ... would be to have lot
smaller immunization clinics," said Dr. Ned Calonge, the state's acting chief rr
officer.

Calonge said using the existing voting precinct system would give the state a
since about half the state's population is registered to vote and those people |
know where their polling place is.

Click here
for video
report.

State officials would rely on media announcements and the Internet to inform
he said.

To make the plan work, about 3,000 nurses would be needed to administer tt
injections - one for each of the state's polling places.

Calonge said about 600 nurses have volunteered to administer the vaccine, a
without the state advertising for help.

But bigger, more familiar places would be the best sites for people to go for v
time of panic, said Dr. Edward Kaplan, a smallpox expert at the Yale School o
Health.

"You want auditoriums or other locations that are very well-known, where pe:
know exactly where to go," he said.

Colorado and other states have a week to submit plans for mass vaccination 1

9/25/2002 9:00 AM
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Math's Role in Biodefense

Library: SCI

Keywords: BIOTERRORISM TERRORISM MATHEMATICS ANTHRAX SMALLPOX VACCINATION
ATTACK

Description: Experts who will likely become part of the nation's frontlines in biodefense will meet at the
University of Minnesota on Sept. 28 for the first workshop of its kind in the nation.

What: Biodefense Workshop

When: 8:30 a.m. to 5:30 p.m.(CDT), Saturday, Sept. 28

Where: 3-180 Electrical Engineering/Computer Science building,

Contacts: Doug Amold, director of the University of Minnesota's Institute for Mathematics and its Applications,
(612) 624-6066

During the conference, you can call Doug Arnold between 12:35 p.m. and 2 p.m. and from 5:30 p.m. to 6:45 p.m.
(CDT) at (612) 308-3251.

Patty Mattern, University News Service, (612) 624-2801, matte016@umn_edu

EXPERTS GATHER AT THE U TO TAKE ON BIOTERRORISM

MINNEAPOLIS / ST. PAUL--Experts who will likely become part of the nation's frontlines in biodefense will
meet at the University of Minnesota on Sept. 28 for the first workshop of its kind in the nation.

The select group of mathematicians and scientists, along with health, business, engineering and military experts,
will come together to explore the use of math in countering bioterrorism during the workshop "Operational
Modeling and Biodefense: Problems, Techniques and Opportunities."

This one-day meeting is the first conference in the nation to highlight the role of mathematical modeling in
analyzing the operational and logistical aspects of biodefense planning and response, said Doug Arnold, director of
the U of M's Institute for Mathematics and its Applications at the University of Minnesota. The institute, which
specializes in advancing the impact of mathematics in dealing with important problems, is hosting the workshop.

Mathematical models along with sophisticated mathematical analysis and computer simulation can help guide
thinking and provide insight for policy-makers on bioterrorism response plans as well as predict the consequences
of different responses. Models can help determine the best vaccination approach to use in different circumstances.
The models can also identify the quickest way to transport medicine or vaccines to areas where needed. But, the
use of mathematical modeling techniques in biodefense planning is in its infancy, Amold said.

"These techniques provide a powerful additional tool for policy-makers, but the people whose job it is to think
about biodefense rarely have training in mathematical modeling," Arnold said.

Many of the people coming to the conference have not been involved in biodefense before, but their expertise in
areas of operations research, mathematical optimization, differential equations, and discrete mathematics will

http://www.newswise.com/articles/2002/9/BIODEFNS.UMN html 09-30-02



Search Results - canada.com network http://www.canada.com/search/site/story.asp?id=F72E02B5-C674-...

1 of 4

SEARCH

canada.com

[Seiectacly |

canada.com » Search

‘seameH.
Super Search

(A YellowPages:ca

» Canada 411

+ Onling Shooa:

» Careers

» Autos

»
b

%i'der online. No need to DRIVE.

MATIONAL CHANNELS
BUSINESS CENTRE | CLASSIFIEDS AUTOS HOMES CAREERS SHOPPING PERSO
NEWS SPORTS FINANCE ENTERTAINMENT HEALTH TECHNOLOGY TRA

Monday » Seg

Smallpox plan a shot in the dark

While the U.S. is moving aggressively on a mass
vaccination strategy, Canada's defence against
biological warfare is still being decided.

Ian MaclLeod
The Ottawa Citizen; with files from The Associated Press

Saturday, September 28, 2002
ADVERTISEMENT

FREE Your PC

from harmful files
and errors...

The federal government is refusing to release its detailed logistical
plan of how Canada would respond to a smallpox outbreak.

The rebuff of a request to see the Canadian Smallpox Contingency
Plan is in sharp contrast to the United States, where the Centers for
Disease Control issued a 48-page guide this week with extensive
technical details on the vaccination measures state and city
authorities will need to have in place to respond to an outbreak if
mass inoculations are ordered.

Canada's plan to defend against the smallpox virus, which spreads
like wildfire and kills one-third of those it infects, is summarized --
eight sentences, 154 words -- on a Health Canada Web site.

It outlines a "ring" or "search-and-contain" vaccination strategy, in
which infected persons and people with whom they've had physical
contact are isolated, vaccinated and monitored in the hope of
building a firewall around the hot spot. A mass vaccination would be

9/30/2002 10:39 AM
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Smallpox vaccination study
places administration’s plans
for terror response in doubt

In the aftermath of September 11, Yale
public health specialist Edward H.
Kaplan, PH.D., started thinking about
how to fight bioterrorism. The result
was a study on smallpox vaccination
that made national headlines, in no
small part because it criticized federal
government terror reaction plans as
being too little, too late.

Using a mathematical model,
Kaplan found mass vaccination of the
population in the area of an outbreak to
be far more effective than “ring vaccina-
tion,” the limited immunization strategy
the government first recommended as
the initial response to a smallpox attack.
He published his study in the Proceed-
ings of the National Academy of Sciences
in July, shortly after the Bush Adminis-
tration announced its policy.

Working with m1T colleagues David
L. Craft, m.5., and Lawrence M. Wein,
PH.D., Kaplan used their model to ana-
lyze how different vaccination strategies
contain the spread of a smallpox attack
that infects 1,000 people in a large city.
Their study took key features of guide-
lines from the Centers for Disease Con-
trol and Prevention (cpc) and applied
them to a disease transmission model.
The least effective method was ring
vaccination, which isolates the infected
and vaccinates people found to be in
close contact with them. Ring vaccina-
tion would allow 367,000 cases of
smallpox and 110,000 deaths and would
take 350 days to end the outbreak.

By contrast, a mass vaccination
begun as soon as authorities learned of
the attack would result in 1,830 cases
and 560 deaths and end the outbreak in
115 days. (It takes two weeks for small-
pox to incubate and for symptoms to
appear.) The analysis found that switch-
ing from ring to mass vaccination on
the 33rd day of a crisis would still allow
15,570 cases and 4,680 deaths.

Before smallpox was eradicated in
1980, ring vaccination was the accepted

strategy, because cases were isolated
and most people had been immunized.
Throughout the history of the disease,
the government has been reluctant to
undertake mass vaccination, since the
vaccine uses a live virus that can cause
severe side effects and even death. Still,
Kaplan said the fatality risk of mass
vaccination—about one person in 1 mil-
lion—is minuscule compared to the
possible death toll of a terror attack.

As Yale Medicine went to press
in October, the cpc director, Julie L.
Gerberding, M.D., M.P.H, and other
top bioterrorism officials announced a
change in strategy away from ring vac-
cination, recommending instead that
voluntary immunization begin imme-
diately for 1 million military personnel,
followed by 10.5 million health care
workers and emergency responders.
The vaccine would then be offered to
the public, most likely in early 2004.
As President Bush considered the pro-
posal, physician organizations includ-
ing the American Medical Assodation
and the American Academy of Pedi-
atrics (aar) urged caution and a contin-
ued policy of ring vaccination.

“The [recommendation] is flexible
and could change if there is an actual
outbreak of smallpox, or if a safer vac-
cine becomes available,” said Robert S.
Baltimore, M.D., professor of pediatrics
and epidemiology at Yale and lead
author of the aap’s policy statement.

Kaplan has found himself in politi-
cal territory before. His landmark
work on the New Haven needle ex-
change program led some to label him
an activist for AIDS patients and drug
addicts. But Kaplan rejects any notion
that his research has a political dimen-
sion. “Many if not most would con-
sider the needle exchange results to
come from the political left and the
smallpox results to come from the
political right,” he said. “The truth is,
in both cases, the results came from
reasoned analysis.”
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ters for Disease Control and Pre-
vention have a plan for targeted
vaccinations in the event of an
outbreak, but Edward Kaplan, a
professor at Yale's School of Man-
agement, says mass vaccinations
would be more effective. Using a
mathematical model, Kaplan and
colleagues at MIT determined that

—_Mmass vaccination could reduce the
number of deaths in a city of 10
million by 4,120 people.
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without the express written consent of The Associated Press.

October 8, 2002, Tuesday, BC cycle
SECTION: Washington Dateline
LENGTH: 737 words
HEADLINE: Clues suggest Iraq has smallpox, experts say
BYLINE: By MATT KELLEY, Associated Press Writer
DATELINE: WASHINGTON

BODY:

Fearing a biological attack from Iraq, the United States has made new smallpox vaccine and readied
response plans for the reappearance of the deadly virus, which some experts are convinced is part of
Saddam Hussein's arsenal.

Clues include U.N. weapons inspectors' discovery of a machine labeled "smallpox" and Iraq's
experimenting with a related virus that infects camels. The official U.S. position, shared by some experts, is
that the evidence is inconclusive.

"I don't believe the intelligence community has a smoking gun that Iraq possesses the virus," said Jonathan
Tucker, a former U.N. biological weapons inspector. "My impression is they're erring on the side of caution
on these bits of circumstantial evidence that are troubling but not conclusive.” All smallpox samples except
one in Atlanta and one in Moscow were supposed to have been destroyed more than two decades ago when
the disease was declared eradicated. The former Soviet Union reportedly grew tons of smallpox as part of
its biological weapons program, and experts suspect other countries could be harboring clandestine
samples.

Chief among the suspects is Iraq, which has admitted making weapons from anthrax and other germs.

"I have no doubt in my mind that Iraq does have the smallpox virus,” said Dr. Ken Alibek, a top official in
the Soviet biological weapons program before he defected to the United States in 1992.

An attack with smallpox could kill millions, a possibility that prompted the Bush administration to order
enough smallpox vaccine to inoculate the entire U.S. population if necessary.

"We're very worried about Iraq," said Dr. D.A. Henderson, a smallpox expert and bioterrorism adviser to
the Department of Health and Human Services.

Unlike anthrax, the bacteria used in last year's unsolved mail attacks, the highly contagious smallpox virus
can be passed from person to person. The virus causes ugly pustules both on the skin and inside the mouth
and throat. About a third of unvaccinated people who get the disease die.

The last case of smallpox in the United States occurred in Texas in 1949, and routine vaccinations ended in

l1of2 10/9/2002 1:10 PM
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THREATS AND RESPONSES: THE DISEASE; White
House Debate on Smallpox Slows Plan for Wide

i Eﬁectswcmde Vaccination
1\‘° rthat .Dea_ﬁ‘ This article was reported by Lawrence K. Altman, William J. Broad and Denise Grady and was written by Mr. Broad.

gaﬁbe’s Intense debates in the Bush administration over smallpox vaccinations have delayed critical
decisions in the nation's program against germ terrorism for months, participants say.

They say officials, including at times Vice President Dick Cheney, have argued that the nation Emm?&hwﬁﬁ
should move quickly to vaccinate widely even in the absence of a bioterrorist attack. But others, -
including President Bush, have been more cautious, worrying about the vaccine's risk of causing -
serious illness or death. E.he Se

A Qurge
The result has been confusion and delay, even as preparations for some immunizations move srha ead[y w
ahead. t F, .’Oats If]eapon

Though state health officials have been asked to prepare to vaccinate health workers who might
confront any smallpox cases, they have not been told how many workers they should immunize.
Federal health officials said this month that the government should also consider making the
vaccine available to everyone who wants it -- an option that would require complex =~

f N Car . Pomers e Thal ew York T _ _ 0 wants | . ; _
Ken Alibek, a germ warfare expert, says  education campaigns and extensive logistical preparations -- but President Bush has

Iraq could turn smallpox int0 8 WeaPon:  apnounced his decision.

The hesitancy reflects the magnitude of the issue and the difficulty of resolving it, gi i £
uncertainties over whether the United States faces a smallpox attack and how the pe g
would respond to the hazardous vaccine, both physically and emotionally.

The Defenses Still, emergency plans are advancing. The Pentagon is completing plans to vaccinat

Vaccine Stockpiles 500,000 troops. Last month, federal health officials sent the states a detailed bluepri

And Outbreak Plans preparing to vaccinate all Americans. Its particulars include two-pronged needles, p
cots, medical screeners, security officers and vaccination times per patient of 30 secc
minutes.

Moreover, the upholding of mass vaccinations as a viable option, which officials fro: B85
for Disease Control and Prevention and other health agencies did on Oct. 4, was a le

A hospital worker receiving a smallpox vaccination last month in Tel Aviv. In August,
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Smallpox:

Scholars make a case for mass vaccination

10/15/2002

Virus Weekly

13

(c) Copyright 2002 Virus Weekly via NewsRx.com

2002 OCT 15 - (NewsRx.com & NewsRx.net) -- Yale University researchers say mass vaccination in the event
that the smallpox virus is released in the U.S. would result in many fewer deaths and eradicate more quickly any
resulting epidemic than the current federal plan.

The interim response policy now, noted E.H. Kaplan and colleagues, Yale University's School of Management,
"is to isolate symptomatic cases, trace and vaccinate their contacts, quarantine febrile contacts, but vaccinate
more broadly if the outbreak cannot be contained by these measures."

Kaplan's group ran "this traced vaccination policy in a smallpox disease transmission model to estimate the
number of cases and deaths that would result from an attack in a large urban area.”

According to the model, "mass vaccination results in both far fewer deaths and much faster epidemic eradication
over a wide range of disease and intervention policy parameters, including those believed most likely, and that
mass vaccination similarly outperforms the existing policy of starting with traced vaccination and switching to
mass vaccination only if required," the researchers wrote.

Kaplan and coauthors published their study in the Proceedings of the National Academy of Sciences USA
(Emergency response to a smallpox attack: The case for mass vaccination. Proc Nat Acad Sci USA, 2002;99
(16):10935-10940).

For additional information, contact E.H. Kaplan, Yale University, School of Management, 333 Cedar St., New
Haven, CT 06520, USA.

To subscribe to the journal Proceedings of the National Academy of Sciences USA, contact the publisher:
National Academy of Sciences, 2101 Constitution Ave NW, Washington, DC 20418, USA.

The information in this article comes under the major subject areas of Bioterrorism, Biological Warfare, Smallpox,
Public Health.

This article was prepared by Virus Weekly editors from staff and other reports.

Copyright © 2000 Dow Jones & Company, inc. All Rights Reserved.

http://ptg.djnr.com/ccroot/asp/publib/ story_clean_cpy.asp?articles=ANTV(0228300014'H... 10/11/2002
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REVIEW & OUTLOOK
Why Not a Smallpox Choice

how many Americans will be able to get

smallpox vaccinations. Let’'s hope he is
guided by facts and freedom, rather than by the
zero-risk mentality that dominates today's pub-
lic health community.

So far the health ‘

Presiﬁent Bush will decide any day now

bureaucracy has fo-
cused only on the
risks if it allows Amer-
icans to get the vaccine, rather than the risks if
itdoesn’t. Two weeks ago the Advisory Commit-
tee on Immunization Practices recommended
that Mr. Bush restrict the vaccine to 510,000 hos-
pital workers. This is an improvement from its
initial recommendation of 20,000, but barely.
What's striking about this is that the people
charged with protecting public health are so un-
willing to trust the public.

It is true that smallpox is riskier than most
other common vaccines. Doctors usually cite a
one-per-million death rate and note the seri-
ous, if rare, side effects that can accompany
the vaccine. Take a closer look at the numbers,
though, and the risk to healthy patients looks a
lot less severe.

William J. Bicknell, a public health profes-
sor at Boston University, recently went back to
look at statistics from 1968, the last time the
U.S. collected data on mass smallpox vaccina-
tion. Of about 14 million people vaccinated, 5.6
million received first-time vaccinations and 8.5
million were re-vaccinated. Of the 14 million,
nine died, and another 572 had complications.

When Dr. Bicknell broke out the numbers,
however, he found that seven of the nine deaths
were in children under the age of 10—a tradi-
tionally higher-risk category. As for the other
two, one had chronic lymphocytic leukemia
and another had aplastic anemia—exactly the
sort of people we would expect toscreen outina
pre-vaccination program today. As for compli-
cations, 81% occurred in kids under age 10.

Dr. Bicknell also notes that 114 of the compli-
cations were the result of “contacts,” in which
those recently vaccinated pass along the virus
to unvaccinated people with risk factors. But he
notes that medical advances, especially medi-
cal dressings that cover the arms, reduce “vi-
ral shedding” by 95% to 99%. The former public
health commissioner of Massachusetts con-
cludes that by excluding such higher risk cate-
gories as younger children or the immuno-com-
promised, and by utilizing new technologies,

Voluntary vaccination
might help deter an attack.

the risks drop sharply.

All of this, of course, must be judged against
the risk of doing little or nothing in advance of
any smallpox terror attack. The advisory com-
mittee is suggesting that just 500,000 peo-
ple—100 in each hospi-
tal—would somehow
handle the task of vac-
cinating more than 280
million citizens. Good
luck with that. The Centers for Disease Control
(CDC) recently released its guidelines for cop-
ing with a smallpox attack, and 500,000 won't
come close to meeting its standard.

Edward H. Kaplan, a professor at the Yale
School of Management and School of Medicine,
has done some calculating and figures that it
would take 1.25 million workers to vaccinate
the nation in 10 days under the CDC plan. Make
that 2.5 million if you want to vaccinate every-
one in five days.

“This is straightforward: If you've decided
you are going with a post-vaccination program,
rather than a pre-vaccination one, then you
need to have adequate people in place to push
the button,” says Professor Kaplan. “The pan-
el’s recommendations seem to be completely in-
dependent from the actual response plan.”

By contrast, if even a small percentage of
Americans agreed to voluntary vaccinations,
the public health system would find it easier to
protect everyone else in a crisis. Amid the
chaos of an attack is also when the immuno-
compromised are least likely to be carefully
screened. These are among the reasons that Is-
rael’s health minister supports vaccinating his
country’s entire population before any attack.

One current proposal of merit would begin of-
fering the vaccine in stages. First would come
hospital and health workers; if all went well the
vaccine would then be made available to para-
medics and policemen, as well as to those vital
to running the economy, such as pilots and
truck drivers. Finally, it would be made avail-
able to the public. This sounds good to us—so
long as it doesn't take years to accomplish.

Mr. Bush has a tough call to make, but he
might keep in mind that the U.S. coped with the
risk of smallpox vaccine for decades before it
was phased vut in the early 1970s. Our richer,
more educated society ought to be able to han-
dle it again. AnJ a free people ought to be able
to assess the risks for themselves.
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MPR : Profile : Smallpox Preparedness Of Israel And The U.S.
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Profile: Smallpox Preparedness Of Israel And The
u.s.

All Things Considered: November 1, 2002

() Israel - Smallpox Vaccine

ROBERT SIEGEL, host:

This is ALL THINGS CONSIDERED from NPR News, I'm Robert
Siegel.

JOHM YDSTIE, host:
And I'm John Ydstie.

With a possible war in Iraq looming and the war on terrorism still
at the fore of the global agenda, many governments are worried
about how to prepare for a chemical or biological weapons attack.
In the more-prepared category, Israel. Already Israel issues gas
masks to protect residents, and in early October, it began
vaccinating thousands of health-care workers against smallpox. In
the US, meanwhile, the debate over smallpox is moving more
slowly and centers around the question: Who gets the vaccine
first? We have two reports tonight, the first from Tel Aviv and
NPR's Jackie Martham.

JACKIE NORTHAM reporting:

Given the proximity and relationship to most of its Arab neighbors,
Israel has long held the assumption that smallpox is a real threat
and that the country needs to be prepared in the event of an
attack. As part of that, Israel has launched a program to vaccinate
about 15,000 of what it calls first responders, medical and rescue
waorkers who could have contact with smallpox victims. Professor
Dan Mahaley(ph) is the chairman of Clalit, Israel's largest HMO. He
says prevaccinating health-care workers means they'll be
protected while they treat and immunize other Israelis in the
event of an attack. But more important, Mahaley says,
prevaccination will help build up a badly needed supply of
antibodies to the virus.

Professor DAN MAHALEY (Chairman, Clalit): Those antibodies, you
can extract them from blood and then inject them to somebody
who has a deficient immune system, and then he will be able to
act against the side effects of the virus.

NORTHAM: And it's those side effects that are at the core of an
ongoing debate in Israel about who to vaccinate and when. It's a

question of risk vs. benefit. Smallpox can kill between 30 to 40
percent of unvaccinated people exposed to the disease. The
vaccination can kill about one to two people per one million.
Professor Mahaley says the highly contagious disease could
quickly spread through Israel's population of six million people, so
he believes it's better to use a blanket approach when it comes to
smallpox.

Prof. MAHALEY: Once you have vaccinated the population, then
you can sleep, as they say in French, on both your ears because
you're not afraid anymore.

NORTHAM: But many health officials disagree. Professor Manfred
Green, the director of Israel's Center for Disease Control, says
that if all Israeli residents were vaccinated, then anywhere from
six to 12 people could die from the vaccine. Green says even that
small death toll could be psychologically damaging if there wasn't
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For Immediate Release

Yale School of Management’s Edward H. Kaplan
Awarded 2002 INFORMS® President’s Award

New Haven, CT, November 11, 2002 — The Institute for Operations Research and the Management Sciences
(INFORMS“) announced today that Edward H. Kaplan, the William N. and Marie A. Beach Professor of
Management Sciences at the Yale School of Management (SOM) and Professor of Public Health at the Yale
School of Medicine, is the 2002 recipient of the INFORMS® President’s Award. The award will be presented
to Professor Kaplan during a ceremony held at the San Jose Conference Center, as part of the INFORMS®
annual meeting, on November 18, 2002,

The INFORMS® President’s Award recognizes important contributions to the welfare of society. Professor
Kaplan was selected for his outstanding contributions to AIDS and HIV research. He has spent more than 15
years developing methods to evaluate policies to manage the AIDS epidemic and prevent the spread of HIV,
and conducted an influential series of studies evaluating the impact of needle exchange programs. The
INFORMS?® distinction also recognizes Professor Kaplan for his recent study on how best to vaccinate the
public in the event of a massive smallpox attack.

Upon learning of this honor, Professor Kaplan explained, “Many of us who focus on social and policy
issues do so out of a desire to make the world a better place, coupled with a belief that in certain
instances we just might pull it off! In this light, I am very pleased to receive the INFORMS® President’s
Award, but also humbled given the accomplishments of previous recipients.”

Among past recipients were several scholars who influenced Kaplan’s work. In addition, he stated, “I
especially want to thank my Ph.D. mentor Dick Larson from MIT for introducing me to public sector
applications of operations research 25 years ago; Alvin Novick from Yale’s biology department who
encouraged me to pursue the needle exchange studies and HIV/AIDS problems more generally at a time
when it was not popular to do so; Rob Heimer from Yale’s School of Public Health for collaborating on
the key needle exchange studies; and most recently Larry Wein at Stanford’s Graduate School of
Business for embracing with incredible energy and skill our joint adventure in bioterror policy
modeling.” He also expressed gratitude for the faculty and administration at the Yale School of
Management and the Yale School of Public Health, explaining “while my work is not typical of either
setting, I have been warmly supported by both.”

In presenting the award, Michael A. Trick, President of INFORMS®, said “Kaplan’s work on using the methods
of Operations Research and the Management Sciences to address some of the most pressing issues in public
health and medicine of our time makes this award particularly deserving.” In addition, he credited Kaplan for
his work to “improve social welfare through a better understanding of effective prevention and treatment of
AIDS and other diseases.”

-- more --
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Targeted smallpox vaccine could cut deaths

Medical Correspondent
From the Science & Technology Desk
Published 11/14/2002 3:10 PM

ATLANTA, Nov. 14 (UPI) -- A mathematical model released Thursday suggests vaccinating for smallpox only
those infected and their close contacts in the event of a bioterror attack could result in fewer deaths than mass
vaccinations, provided people who received vaccinations years ago have retained some immunity to the virus.

"Mass vaccination does somewhat better than targeted vaccination if there's no immunity, (but) targeted is pretty
competitive if there is some lingering immunity," Elizabeth Halloran, a professor of biostatistics at Emory
University and one of the authors of the mathematical study, told United Press International.

It is uncertain how long the smallpox vaccine confers protection from the virus, which kills approximately one third
of those it infects. Some studies suggest people might retain good levels of immunity for 30 years or more.

In the United States, routine smallpox vaccinations usually were given to those age 2 and above, but the practice
was stopped in 1972. It is possible people born in that year or earlier who were vaccinated might still retain some
immunity. Those who have not been vaccinated -- almost all Americans under age 30 - have no protection from
the virus.

Halloran's model, which is described in the Nov, 15 issue of the journal Science, simulated the spread of smallpox
in a community of 2,000 people. It assumes people would spread the virus primarily among their close contact
groups, including people in their own household and neighborhood. Other models have operated under the
assumption people will randomly mix and the virus may be spread quite easily and not just among close contact,
resulting in the conclusion that mass vaccination would be the best way to control an outbreak.

They assumed one to five people would be infected initially, then they modeled a number of different scenarios
based on the assumption the community would contain households with one to seven people, with one high
school, one middle school, two elementary schools and several small play groups and day care centers.

In the scenario with no pre-existing immunity, mass vaccinations would be more effective after an attack began,
the model predicts. Mass vaccination of 80 percent of the population as soon as the 15th smallpox case was
detected would result in 9.4 deaths per every 1,000 people. In the case of targeted vaccination in which 80
percent of the people who have close contact with smallpox cases were vaccinated, there would be 19.6 deaths
per 1,000 people.

However, if there is some lingering immunity from previous vaccination, the death rate drops to 1.8 deaths per
1,000 people for targeted vaccination, lower than the 2.4 deaths per thousand predicted for mass vaccination.

Targeted vaccination could prove to be even more effective if lingering immunity is higher than predicted -- the
researchers assumed people over age 32 would retain about half the immunity of those freshly vaccinated, which
Halloran said is "probably conservative." In addition, vaccination of first responders -- a strategy the White House
appears to be considering -- also could increase the effectiveness of the targeted response. "The more people
that are vaccinated the slower the spread of smallpox could be," Halloran said.

The model also found if people reduced their contacts during an attack alert it could reduce the number of
smallpox cases. "A combination of targeted vaccination and people reducing their contacts could possibly be a
good containment mechanism," she said.

Another researcher who has constructed a different mathematical model of vaccination strategies contends that
mass vaccination still would be the best way to go in the event of an attack. Edward Kaplan, a professor at the
Yale University School of Management in New Haven, Conn., told UPI Halloran's model fails to take into account
several factors that could affect the outcome.

A major difference between Kaplan's model -- which found mass vaccination to be a more effective containment

http://www.upi.com/print.cfm?StoryID=20021114-022329-3110r 11/14/2002
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Kaplan criticizes CDC’s smallpox prevention plan

By Gabriel Arana
Staff Reporter

As the White House considers the Cen-
ter for Disease Control’s proposal for
smallpox prevention and control, Yale
School of Management professor Edward
Kaplan has joined other cfitics in asking
the Bush administration to revise the
CDC'’s plan.

Kaplan said the CDC'’s proposal to pre-
vent and control an outbreak of smallpox
would prove “inefficient and ineffective” in
the event of an attack. Working with Stan-
ford Business School professor Lawrence
Wein, Kaplan has been using mathemati-
cal models to simulate terrorist-initiated
outbreaks and to illustrate how smallpox
would spread in a modern urban setting.

The researchers contend that more
people should be vaccinated before an

attack and that mass vaccination should
be the first response to an outbreak.

Kaplan said the CDC plan assumes that
the general population has a high level of
immunity, that any outbreak would be
small, and that one would easily be able to
trace contacts of symptomatic cases. He
added that the CDC plan is modeled after
the “tail end” of the smallpox vaccination

that eradicated the disease.

CDC officials, although aware of
Kaplan and Wein's study, said they would
not comment on it.

“The issue is being discussed at the
highest levels of government,” CDC
spokesman Curtis Allen said. “It's not our
policy to discuss other people’s studies.”

To prevent the rapid spread of the
virus, Kaplan and Wein suggest 1.25 to 2.5
million “first responders” and vaccination

clinic staff be inoculated. The CDC is cur-
rently suggesting that far fewer people —
510,000 — be pre-emptively vaccinated.

And if an attack does occur, Kaplan
and Lawrence said mass vaccination
should be the first response to any con-
firmed cases of smallpox:. The CDC's pro-
posed strategy calls for “ring vaccination”
before mass public inoculation.

Ring vaccinations — used during the
global crusade against the disease in the
1970s and '80s — isolate symptomatic
smallpox victims and inoculate close con-

tacts. The CDC’s plan only calls for mass

vaccinations if ring vaccinations fail.

“It's ring vaccination that is most help-
ful for actually cutting out transmission of
the virus,” CDC National Immunization
Program Director Dr. Walter Orenstein
said during a teleconference last month.

Kaplan said he disagrees with Oren-
stein’s premise. What is wrong with that
plan, he said, is that it presupposes small-
pox would spread naturally — without the
help of terrorists — as it did during the
campaign against the disease two decades
ago.

“It is an unbelievable translation of
what worked 20, 30 years ago,” Kaplan
said.

He added that in the time it would take
to diagnose, isolate and vaccinate infected
persons’ contacts, the disease might
spread and cause more deaths — 4,102 in
his simulation — than it would if everyone
were vaccinated immediately.

“The same plan that worked in
Bangladesh in the *70s is not going to
work in New York City in 2002,” Wein
said.
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SECTION: News; Pg. 6A
HEADLINE: Smallpox immunity prevalent, stady says;
Old vaccinations may act as shield to bioterrorism
BYLINE: M.A.J. MCKENNA
SOURCE: AJC

With the White House expected to announce shortly how many Americans will be
vaccinated against smallpox to protect against a bioterrorist attack, research by four
Atlanta professors says that immunity already present in the population will be a key
factor in how fast the disease could gpread,

In a paper published today in the journal Science, Dr. M. Elizabeth Halloran and
colleagues from Emory University's Rollins School of Public Health say immunity could
be left over from childhood vaccinations received by those born before 1972 ---57
percent of the U.S, population, Or it could be newly created by giving vaccine to health
care workers and other first responders likely to come in contact with the first victims.

If the U.S. population has some degree of immunity, the authors say, a strategy of
"ring vaccination" will be adequate to protect the population once an attack begins.

The Centers for Disease Control and Prevention, which will oversee smallpox
vaccinations, prefers that strategy over a mass vaccination campaign. Ring vaccination
limits protective shots to those who have been in close contact with victims, and the
contacts of those contacts, creating a bull's-eye-shaped firebreak of immunity that the
smallpox virus cannot cross.

Ring vaccination, which the CDC and the World Health Organization used to eradicate
smallpox in the developing world in the 1970s, tends to use fewer doses of vaccine. That
would be important, the aythors say, because fewer Americans would be exposed to the
risks of serious side effects --- from skin disorders to encephalitis to death --- that come
with the smallpox vaccine.

The Emory study uses a model that assumes people interact with specific groups in
their daily lives - housecholds, neighborhoods and day care center clients, for instance --
- rather than roaming freely through the entire population. Because smallpox usually
spreads through face-to-face contact, the authors say the risk of acquiring the disease
would be highest in the groups where victims spend the most time, and less in places
where they spend short amounts of time or do not go regularly.

"The idea is to put vaccination where transmission of a disease is occurring," said Ira
Longini Jr., a co-author.

In a key feature, the research assymes that Americans older than 30 retain some
immunity to smallpox due to the vaccinations they received in childhood. How long that
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Smallpox study says small-scale
vaccinations work best

By Peter Gorner

Tribune science reporter B4 E-mail this st
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Vaccinating people who come in close contact with P Search archives

smallpox victims may be almost as effective as mass

vaccinations in the event of an attack by terrorists, scientists reported Thursday.

Results of a computer model created by researchers at Emory University in
Atlanta and published in the journal Science offer the latest hypothesis about the
size of a smallpox epidemic, how fast it would spread and how best to contain it.

This study is perhaps the most optimistic of the several published within the last
year, differing markedly from computer models that suggested the government's
smallpox strategy would not work.

The new study, however, supports the government's plan that targeted
vaccinations would be the best response.

The results also reflect the hope that as much as 60 percent of the American
public may already have some immunity against smallpox.

"We've simulated what we think might be the most likely attack scenario,” said Ira
M. Longini Jr., a professor of biostatistics at the Rollins School of Public Health.

"It probably would be a small attack, one to five people infecting themselves and
then spreading it across the population.

"If that happened, we found that targeted vaccination is nearly as effective as
mass vaccinations."

Increasing the level of immunity in as many individuals as possible before an
attack would help, said Elizabeth Halloran, the study's first author.

"We could do that by vaccinating first responders or allowing people to be
vaccinated if they so choose. It would make a post-attack effort more effective,”
she said.

An expert advisory panel assembled by the government last summer
recommended against vaccinating the public.

The panel favored selectively vaccinating health care workers and using a "ring
vaccination strategy"--immunizing an infected person's immediate contacts--after
an outbreak.

That strategy was used to eradicate smallpox globally by 1980 and minimizes
exposure to the side effects of the live cowpox virus used in the vaccine, which
can be fatal.
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who has studied the issue extensively.
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"The plan-for-the-worst, hope-for-the-best strategy is much
more sensible.... We should not wait to see what smallpox can

do to Canada. Rather, the policy should be to see what

Canada can do to smallpox."

On orders over $39!
Click here ﬂ}rde’ta-ils.
amazonca = o

I canada.com—| Their comments fuel a heated debate within the scientific

[Jreommorosy |
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community about who should get the smallpox vaccine, and
when. The dispute has been played out prominently in the

B T — United States, but received little attention here.

L While the U.S. administration appears headed to accepting the
m advice of such experts as Dr. Kaplan and ordering the
| frersonas W immediate immunization of at least 500,000 people, the

Utilities - American Centers for Disease Control are still recommending a
more limited response, similar to Canada's.

s =S e i)
A Health Canada official rejected Dr. Kaplan's criticism

yesterday, saying its strategy is based on analysis of evidence
and arguments from the world over.

WAKE UP INSPIRED. "We obviously consider this threat seriously, but it does have
N TONAE: POST to be weighed against all the other public health threats that
%‘ e b‘%’ : we are dealing with all the time," said Dr. Paul Gully. "We have
o e no reason to believe that the threat of smallpox has increased
Nl‘ﬁhififm ... but we thought it best to make prudent plans."

The strategy is based on a balance between the slim threat of
http://faculty.som.yale.eduwEdKaplan/Media_Files/Canada_ NATIONAL_POST_Smallpox Nov_30_2002.htm 12




“Hot Topics” Workshop Takes a
Logistical Look at Biodefense

By Barry A. Cipra

Can mathematical modelers help the
United States prepare for a bioterrorist
attack? A “hot topics” workshop, spon-
sored by the Institute for Mathematics
and Its Applications at the University of
Minnesota and SIAM, held September
28 at the IMA, elaborated on the affir-
mative answer.

The workshop, organized by IMA di-
rector Doug Arnold, Mac Hyman of Los
Alamos- National Laboratory, and Ed-
ward Kaplan of Yale University, high-
lighted the interface between traditional
epidemiological models of infectious dis-
eases and operations research analyses
of the logistical aspects of biodefense.
The former delineates the likely course
of events in a bioattack under various
scenarios. The latter aims to identify
optimal allocations of resources for a
given set of objectives and constraints.
Together, they can point toward strate-
gies for dealing with bioterrorism—per-
haps by persuading the evildoers, who
have resource-allocation problems of
their own, to direct their malevolent
efforts elsewhere.

The biodefense workshop was held
during the IMA’s fall quarter on supply
chain and logistics optimization. “It’s a

" fascinating area,” says Kaplan. “When
you're talking about logistics and
bioterrorism, very interesting things start
to happen.”

Epi-queuers:

Traditional epidemiological models
use differential equations to study the
spread of disease in populations of sus-
_ceptible, infected, and recovered (or
dead) individuals. They help policy-
makers ]udge the likely costs and ben-
efits of various public health measures,
such as needle exchanges for hepatitis
and HIV, mosquito control for West
Nile virus, or priority ordering for re-
cipients of flu vaccines. However, the
models usually assume an instantaneous
implementation of whatever policy mea-
sures they include as parameters. This
isn't normally a problem, either because
the time scale of the epidemic is much
longer than the ramp-up time of the
policy or because preventive measures
are (theoretically) in place before the
outbreak of disease. In the case of flu,
for example, the basic idea is to inocu-
late a sufficient percentage of the right
people before the season starts, to pre-
vent that year’s anticipated strain from
decimating the population.

But abioterrorist attack takes place on
a swifter time scale. Consequently, ef-
forts to cope with the malicious release
of a pathogen will compete with the
underlying dynamics of the disease it
produces. Moreover, the uncertainties
of when, where, what kind, and even
wbeﬂler an anack wﬁl occur complicate

FAoee WM daln slns

unvaccinated and, say, 50% vaccinated
populations areinadequate, says Kaplan.
“You instead have to say, ‘How does the
disease spread if you are simultaneously
trying to vaccinate the population while
it's spreading?’

Enter logistics. An emergency re-
sponse of any kind, be it to bioterror or
hurricane Floyd, amounts to putting ap-
propriate people and supplies in place to
aid a distressed population. In the case
of a bioattack, the response includes
identifying sick people who need treat-
ment (and possibly isolation) and doling

See Biodefense on page 10
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continued from page 1

out prophylactic measures to those at
risk. The trick is to do this as quickly as
humanly possible. “With the kinds of
worries we face here, we're talking about
very fast moving events, where a differ-
ence of a day oreven, say, six hours, can
ead to very differentresults,” Kaplan says.

Queueing theory—picture long lines
at a makeshift vaccination clinic-—has a
lot to say about what's humanly pos-
sible, as does supply chain analysis.
Among the questions policymakers need
to ponder: How many (and what kind of )
responders do you need to mobilize in
the event of an attack, and what should
you have them do?

Calculus of Variolations

Take smallpox, for example. The fed-
eral government has ordered the stock-
piling of smallpox vaccine sufficient to
vaccinate the entire country. If the threat
of such an attack were clear, the strategy
for dealing with it would be simple and
effective: Inoculate everyone pre-
emptively. This is essentially how the
disease was eradicated in the United
States more than fifty years ago. (The
last case of smallpox in the U.S. was
reported in 1949. Routine vaccinations
were discontinued in 1971.) Buta “mass”
inoculation program comes ata cost. It’s
estimated that for every million recipi-
ents of the vaccine, roughly ten will
develop serious complications and one
will die.

Given the current, extreme uncertain-
ties about the availability of smallpox to
terrorists and “rogue” states, policy-
makers are loath to recommend preven-
tive measures that would create casual-
ties of their own. (When a natural out-
break of smallpox was still a clear and
present danger, the risk was considered
worth taking. Besides, back then, the

of magnitude less for mass vaccination
than for the ring strategy, reducing the
death toll from several thousand to sev-
eral hundred. (The model also indicates
that a pure ring strategy, with no switch
to mass vaccination, is a terrible idea. In
the base case, it leads to about 100,000
deaths. With no vaccine atall, smallpox,
with its 30% mortality rate, would run
amok in the model’s population, wiping
out three million people.)

The model consists of 17 differential
equations, four of which are devoted to
the flow of people through the vaccina-
tion queue. Using estimates from other
public health studies, the modelers as-
sume that 5000 vaccinators are working
around the clock. With the mass strat-
egy, each vaccinatorcan treat 200 people
per day; the number drops to 50 per day
with the ring approach, because the vac-
cinators spend three quarters of their
time locating contacts. These numbers
mean that the model’s mass vaccination
is complete in 10 days. The comparison
with the ring strategy assumes that the
switch to mass vaccination is made after
four weeks of ring vaccination.

The precise numbers coughed up by
the model are less important than the
model’s robustness. According to the
PNAS paper, the superiority of mass
vaccination holds over a range of pa-
rameter values. Ring vaccination is pref-
erable only if the initial size of the out-
break is small (a dozen cases or s0) and
the basic reproductive ratio (the average
number of people an infected person
passes the disease along to early in the
outbreak, which in the model’s base
case is taken as three) is low; neither of
those measures is easily determined.

“Sensitivity analysis is important, be-
cause you want to be able to come to a
policymaker with some robust conclu-
sion,” Kaplan says. “We're not claiming
we know the numerical answer. We are
trying to say we have a very good argu-

Vanderbilt University,
described a model he
and Martin Blaser of the
New York University
School of Medicine
had devised to analyze
mailborne transmission
of the bug. Their model,
published last May in
PNAS, simulates the
cross-contamination of
mail as bug-laced let-
ters pass through the
postal system.

The model distills
mail handling down to
five stages, from pickup
at point of origin (the
corner mailbox) to local post office,
through a regional center, to the
recipient’s local post office, and on to
the final destination (home or office).
Each transition offers each piece of con-
taminated mail a chance to shed some of
its anthrax spores. The model distin-
guishes four rough categories of con-
tamination: the original letters (of which
there were six in the 2001 attack), which
are assumed to have in excess of ten
billion spores each, and three classes of
cross-contaminated ]elters with 10°-10%,
10°-10°, and 10'-10° spores, respec-
tively. (Technically, the model violates
“conservation of spores,” but in simula-
tions the number of shed spores is a tiny
fraction of the total supply.) The spread
of anthrax is expressed for each transi-
tion as a 4 x 4 matrix. The entries of the
matrices are estimated according to the
“density” of mail handled, whichis high-
est at regional centers.

The model incorporates estimates of
the number of people exposed to con-
taminated mail at each stage, divided
into age brackets, and the odds that ex-
posure will lead to illness as a function
of age and exposure level. Handling a
piece of mail with ten, or even a thou-
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Infectious disease mortality in the U.S., from 1900 to 1996,
according to the National Center for Infectious Diseases at the
Centers for Disease Control.

more than 20 million people worldwide,
including half a million in the U.S. (a
quarter of the population here got sick).
“In many ways, pandemic influenza is
the challenge,” Meltzer says.

Meltzer has developed a software
package, FluAid, to help public health
officials, who operate primarily at state
and local levels, analyze their needs for
such basics as staff and supplies to handle
the next pandemic.

FluAid (described in detail at http://
www2.cdc.gov/od/fluaid/) is based ona
model that Meltzer and colleagues Nancy
Cox and Keiji Fukuda developed to study
the economic impact of an influenza
pandemic. Their model distinguishes
three age categories (0-19, 2064, and
65 and older) and two risk categories
(high and low) for each. Using Monte
Carlo methods to deal with the uncer-
tainties in key variables, such as the
rates of illness and death for the various
age and risk groups, the model produces
a range of estimates for the death toll,
hospitalizations, doctor visits, and work-
days missed, depending on the assumed
“gross attack™ rate (the overall percent-
age of the population who get sick
enough to stay home—i.e., not counting
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APPLYING VACCINE

; Israel Vaccinates Soldiers and Health
Workers

By JUDITH MILLER

EL AVIV, Dec. 7 — Israel has successfully vaccinated more than

15,000 soldiers and public health workers against smallpox on a
voluntary basis since July with virtually no severe side effects, senior
Israeli officials say.

| In interviews, Israeli military and public health officials said the

immunizations had been carried out under a crash program to protect the
country from a possible Iraqi attack with smallpox or other lethal germs.
As a result, thousands of the country's public health professionals are
now prepared to immunize the entire country against the deadly virus

within four days should a single smallpox case be diagnosed anywhere in

the world.
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Bush: Smallpox Vaccine Is Your Call ol
A White House plan, expected tomorrow, calls for ﬁ
mostly voluntary inoculations, leaving the decision up &
to Americans. e

By Adam Marcus
HealthScoutNews Reporter

THURSDAY, Dec. 12
(HealthScoutNews) -- The Bush
administration is leaving it up to
you to decide if you want to
receive the controversial
smallpox vaccine.

But by making immunization
voluntary, the White House has .
left Americans in the difficult position of having to weigh the
theoretical risks of a smallpox attack with the small but
concrete odds of suffering a serious or deadly side effect
from the vaccine.

Under the Bush plan, expected tomorrow, as many as a half
million soldiers will be required to receive the vaccine. They
will be followed by up to about 10 million health and
emergency personnel, the so-called "first responders"
charged with immunizing others and containing infections in
the event of an attack with the frequently deadly virus.

The rest of the nation will have the option of getting
vaccinated, possibly beginning in 2004. The smallpox vaccine
is effective against the virus, but it can lead to deadly
complications in about one in every 1million people who
receive it. Another 10 to 15 per million suffer serious side
effects, such as severe rashes.

"I think it ought to be a voluntary plan. I don't think people
ought to be compelled to make the decision which they think
is best for their family," Bush told ABC News in an interview
that aired in part yesterday.

Two-thirds of Americans say they'd receive the smallpox
vaccine despite the risk of serious side effects, according to a

http://www.healthcentral.com/news/NewsFullText.cfm?id=510797
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About Health with Jeanne Blake
Transcript: Smallpox

Harvard Pilgrim
HealthCare Foundation

JEANNE: Thanks to both of you for coming in to talk
about this. Dr. Bicknell, let's review some of the
basics. There are only official supplies of Smallpox
virus, official supplies and I underscore that, in
Russia and the United States. Here in the U.S. it's
considered to be held securely, many questions
about that in Russia. One, if terrorists were to get it,
how would that have happened, and two, how
concerned are you that that will happen?

DR. BICKNELL: Well, here's the background on
that. There are two sources for the Smallpox virus
that causes the disease. It kills about 30 percent of
the people who get it. It's a highly infectious
disease. The Deputy Director of the Russian
Weapons Program has revealed - Ken Alaback -
that the Russians had at any one time 20 tons of
Smallpox virus. You can normally measure it in
grams or milligrams, so 20 tons is an incredible
amount. The current head of the Russian equivalent
of CDC, the Vector Institute says, "I don't think we
kept this stuff under control. It's easy to move
around. It could go anywhere. We didn't pay our
scientists." So he called for a mass vaccination
worldwide actually last fall. It was in the mail. The
other sources . . . back in the Smallpox years
everybody kept memos. Nations had Smallpox so
they could compare the virus that was in people
through the virus in the laboratory, and everybody
reported voluntary destruction. There was no
verification of that. So maybe Pakistan, maybe
North Korea, maybe France, maybe Israel destroyed
it and maybe they didn't. Who's to say? So there are
two sources. And it's very possible it's out.

JEANNE: You're very concerned?

DR. BICKNELL: Absolutely.

JEANNE: Did you talk with many experts? You filed

12/14/2002 1:18 PM
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BUSH LAYS OUT PLAN
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' MOVE CALLED PRECAUTION

Bush Lays Out His Plan for Smallpox Shots for Millions in the Military and He, resicent says e gt one

Continued From Page Al

duce it nto the United States.

The voluntary program will begin
in iate January, federal officials said,
with states opening vaccination clin-
ics, and could end as early as March.

Then the vaccine will be offered to
as many as 10 million health care
workers, police, firefighters, para-
medics and other emergency work-
ers, said Jerome M. Hauer, assistant
secretary for emergency prepared-
ness at the Department of Health
and Human Services. The voluntary
immunizations could be complete by
the summer, Mr. Hauer said.

The public will not have easy
access to the vaccine, at least until a
new version of it licensed, probably
in 2004. But Tommy G. Thompson,
the secretary of health and human
services, pledged to develop an “‘or-
derly process” for making vaccine
available sooner to adults, possibly
as early as the summer, officials
said.

One option for people who demand
to be vaccinated right away is to
enroll in clinical trials of the smali-
pox vaccine, said Dr. Julie Gerber-
ding, director of the Centers for Dis-
ease Control and Prevention in At-
lanta. The government is also consid-
ering creating a special protocol for
the public.

Mr. Bush’s announcement today is
the culmination of what Tom Ridge,
the president’s domestic security ad-
viser, called *‘an exhaustive process
that lasted more than nearly 15
manths " beginning with the terror-
isi aiiccks of last Sept. 11.

It was an extremely delicate deci-
sion. Because the risk of an attack
using smallpox is impossible to esti-
maie, experts had no way to know if
the vaccine’s benefits outweighed its
risks in the absence of an actual
smallpox outbreak. Smallpox is a
particularly fearsome biological
weapoi because the virus is highly
con‘tagious and because 30 percent of
pedpis indected with: it die.

“We had to assess the risk from
eiiorisis or hostile governments,
along with the potentially devastat-
ing consequences on our people and
our way of life,”” said Mr. Ridge.
Those risks, he said, had to be
weighed against “the fact that the
vaccine itself, a highly protective
preventive measure, has potentially

-..serious adverse effect..”

President Bush announcing the small

Stephen Crowbey/The New York Times

pox vaccination program yesterday. Looking on, from left, were Tom

Ridge, the domestic security adviser, and the health officials Dr. Julie Gerberding and Dr. Anthony S. Fauci.

see eye to eye. “In the end, the presi-
dent took in all the information and
made the final decision himself.”
The smallpox vaccine is made
from a live virus, vaccinia, that is,a
close cousin of the smallpox virus.
People who take it receive a series of
pricks on the shoulder with a bifur-

rated needle that rcreates an anen

throughout the body in people who
have a history of the condition.

In addition, Dr. Fauci said, there
would be anywhere from 49 to 935
serious but not life-threatening reac-
tions. The studies showed that 1 or 2
people per million vaccinated died as
a result of the complications.

In announcing that he would re-

For decades the government has
maintained a stockpile of aging
smallpox vaccine, called DryVax,
that was manufactured in the 1970’s,
and today has roughly 15 million
doses, Mr. Thompson said.

In the wake of last year's terrorist
attacks and the anthrax attacks that
followwd them, Mr. Thompsondecid-

The Return of Smallpox

Routine vaccination against smalipox in the Uni
1972 and later elsewhere. After that, much ofrg
was left with.little or no immunity against the di

killed about one in three victims. ‘

A Disease Conquered, Fresh Worries

1980 The World Health Organization (W.H.0.) ¢
worldwide eradication of smallpox.

1990 Vaccination of U.S. military personnel en

MARCH 1998 The scientist who led the campai
smallpox, Dr. Donald A. Henderson, says the U
making the vaccine to deal with the threat of bit

SEPT. 2000 Government orders 40 million dose

After the 9/11 Attacks

NOV. 2001 The government announces an ord
vaccine to inoculate every American.

JAN. 19, 2002 WH.O, recommends postponing

s Jeadline for destroying rem)|
smallpox stocks to give res
develop new vaccines and

MARCH 29 Federal officials|
access to much more small
thought: the 15.4 million do
government stockpile can L
without losing potency, Alsg
Pasteur said it had more thz
which has been stored, froz

virus, used in
the vaccine.

JULY 7 Federal officials say the government wil
500,000 health care and emergency workers a
from 15,000 in earlier plans. It also begins prep|
vaccinations of the public if there is an outbrea

SEPT. 24 Federal health officials instruct states!
vaccinate every American in the event of a sma
issued a detailed plan showing how each state
inoculate as many as one million peaple in the |

DEC. 7 Israel says it has successfully vaccinate{

soldiers and public health workers against sma
basis since July, with virtually no severe side efl

Plans for Mass Vaccinations

DEC. 13 President Bush announces plans for zj
a

JAN. 24, 2003 Vaccination of 439.000 health

but Recommends the Public
Wait at Least a Year

By RICHARD W. STEVENSON
and SHERYL GAY STOLBERG

WASHINGTON, Dec. 13 — Presi-
dent Bush today set in motion his
plan for smallpox inoculations for
500,000 frontline military personnel
and as many as 10 million civilian
health care and emergency workers,
But Mr. Bush strongly recommended
that the general public not seek vac-
cination for now.

The president’s long-awaited deci-
sion, coming as the nation prepares
for possible war with Iraq, under-
scored how seriously the administra-
tion takes the threat that smallpox, a
disease declared eradicated two dec-
ades ago, might be used by terrorists
as a biological weapon. But Mr. Bush
said there was no evidence that ter-
rorists were planning an immediate
smallpox attack.

“These vaccinations are a precau-
tion only, and not a response to any
information concerning imminent
danger,”” Mr. Bush said. “Given the
current level of threat and the inher-
ent health risks of the vaccine, we
have decided not to initiate a broader
vaccination program for all Ameri-
cans at this time.”

Public health experts, hospital offi-
cials and infectious disease experts
generally applauded the decision.
But union officials said that Mr.
Bush’s plan does not adequately pro-
tect health care workers who might
be injured by the vaccine, which can
cause serious complications and
even death, particularly among peo-
ple with immune deficiencies.

Mr. Bush, who as commander in
chief will be inoculated, ordered that
half a million members of the armed
forces, including those most likely to
be involved in any war with Irag, be
immunized immediately.

Vaccinations were already under
way at the Walter Reed Army Medi-
cal Center, moments after Mr. Bush
spoke, officials said.

The president also authorized a
voluntary program to inoculate as
many as 439,000 doctors, nurses and
emergency workers who would be
the first to respond if terrorists
obtain the smallpox virus and intro-

Continued on Page Al2

workers likely to begin. States have 30-45 days 10 accompiisi it. .
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For Immediate Release:

Extending the Global Smallpox Bioterror Policy Debate:

Yale School of Management’s Edward H. Kaplan Questions Empirical Claim for Efficacy
of Ring Vaccination; Argues that Vaccination Coverage is the Key

New Haven, CT, December 18, 2002 — The global eradication of smallpox stands among the
most critical public health achievements of the last century. Edward H. Kaplan, the William N.
and Marie A. Beach Professor of Management Sciences at the Yale School of Management
(SOM) and Professor of Public Health at the Yale School of Medicine, continues to argue that in
the event of a smallpox bioterror attack, rapid mass vaccination of the population in the area of

the attack is preferable to ring vaccination, where only the contacts of smallpox cases would be
vaccinated.

His latest research study published in Epidemiology, January 2003, Vol. 14 No. 1, co-authored
with Lawrence M. Wein of Stanford’s Graduate School of Business, is titled “Smallpox
Eradication in West and Central Africa: Surveillance-Containment or Herd Immunity?”

It describes a case study that some public health officials resurrected during the recent smallpox
vaccination debate as an empirical argument favoring ring vaccination. This case has been
presented at key meetings addressing smallpox response policy in the United States. Raising
difficult questions about the reported analysis and interpretation of these data, Kaplan and Wein
confront the conventional wisdom that ring vaccination ended smallpox in this part of the world.
Instead, they assert that the decline in smallpox cases observed was a result of increased
vaccination coverage, and in particular, that the relationship between smallpox cases and vaccine
coverage was the same before and after ring vaccination was introduced.

Kaplan and Wein point out that in the United States and in many other countries today, there is
virtually no immunity to smallpox, which could place large populations at great risk.

“Because bioterror-induced smallpox outbreaks would likely lead to cases worldwide,” says
Kaplan, “planning should begin now to ensure that rapid vaccination could be implemented
immediately in inflicted regions around the globe. It is of paramount importance,” he added,
“that policy makers in developed countries and at the World Health Organization (WHO)

formulate a strategy for coping with global outbreaks when devising their vaccine stockpiling
and distribution policies.”

-- more --



4A - MONDAY, DECEMBER 23, 2002 - USA TODAY

Scientists call for smallpox revaccination campaign

U ToDRT
A new
o Anews

he people over 31 who were gi
anﬂﬂtljp}yommccﬁmasdﬁlm'enmm
believed to be immune to its severe
side effects,

The proposal by researchers at the
Brookings Institute think tank and
Johns Hopkins University offers an al-
ternative that differs i ﬂml?u?:
strategy propose i
The Bush calls for pre-attack vacci-
nations of about 440,000 of 6 million
hoqpitaldu“t';rkzrs.sg.gmoﬂén&iﬁgn
active- troops and as many e
10 million police officers, firefighters
and paramedics who will volunteer,

The new strategy includes:

b\kﬂungy pre-attack vaccinations
of all hospital workers who don't have
medical conditions that impair their
i ity to the live virus used in
pre-attack vaccinations

who were vacci-
out,
of vac-

>
ofaﬂmhew
nated before was
because they face a lower ri
cine side effects.

» Post-attack isolation of all con-
firmed cases in hospitals and vaccina-
tion of all people who have had house-

By Willlam Philpott, Reuters

On Saturday: President Bush, with
dog Barney, greets reporters.

President feeling ‘great’ after receiving inoculation

President Bush woke early, went
for a run and attended church Sun-
day — a day after receiving a
oo o W o
man was “great.”

Bush and his family are at Camp
David, the presidential retreat in

Christmas.

On Dec. 13, Bush ordered 510,000
service personnel to receive the
smallpox vaccination and said that as
commander in chief he would be
vaccinated as well.

One or two deaths occur among
Evegsltnﬂ!ﬁmpeuplemhatedfur
the first time, experts say. Most peo-
ple suffer only minor side effects.

Bush was inoculated at 12:15 p.m.
Saturday at the White House. An
hour later, he used that arm to carry
his dog. He watched a movie later
Saturday at Camp David and had din-
ner with his parents.

By Jill Lawrence

hold contact with a smallpox patient.
The administration has d states
and major cities to identify health
workers and first responders for the
pre-attack vaccine program, to be car-

ried out over the next four months. The
states and cities submitted post-attack

that offer a range of options tai-
ored to exploit local medical and
emergency systems. For the most part,

the details have not been released,

The new containment strategy is
hasedonamn;gautermodelofa county
of 800 people that simulates how peo-
ple beﬁre in epidemics, says Brook-
ings' Joshua Epstein, the lead author of
the strategy. It also tested strategies for
Eeducjng vaccine side effects while

00sting vaccine rates so any outbreaks
would simply fizzle out.

“The package we outline is a very ro-
bust response, given a credible threat,
and l:';rgs?es beyond m%cmgu:ag health
workers,” Epstein says. approach-
es that do well in our model could form
the basis of a national strategy.”

Critics say mass vaccination after an
mtbreagti)s‘itﬁchennd more efficient,

“The le with (the new -
al)is ... you have to go about looki
forpeople.andttmtime}-’ouspend
time you can't spend vaccinating
others,” says Edward Kaplan of Yale

Epstein counters that mass vaccina-
tions could kill millions, because more
than 50 million Americans have skin
diseases or weakened immune systems
that leave them dangerously vulnerable
to the live-virus vaccine. He says the
new approach would more safely build
up the population’s immunity to small-
pox while protecting the health work-
ers and family members who would be
most likely to get infected.
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EDITORIALS:

Interim smallpox guidelines for the United

Kingdom * Rapid Responses: Submit a
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Edmunds, and Helen Campbell
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Electronic letters published:

¥ Global public health infrastructure to respond to outbreaks, including smallpox
Cathy E. Roth, Pat Drury, Roberta Andraghetti, Ray R. Arthur, Michael J. Ryan, Guenael
Rodier, David L. Heymann (19 December 2002)

¥ Smallpox Bioterror Response
Edward H Kaplan, Lawrence M. Wein (25 December 2002)

Smallpox ioterror Response  ssowmrros

Edward H Kaplan, Harling et all report that the recent smallpox models of Halloran
a‘;?]cag:;?;iisgg i:;ces et al2 and Kaplan et al3 reach different conclusions regarding
and Public Health the ability of mass versus targeted vaccination (or ?search and
Yale School of containment?) to control a smallpox outbreak, that this is due to
Management, 135 a difference in population mixing assumptions, and that Britain
Z’; o:ep:cgtgggtf IP:‘E?EQ has adopted the latter strategy. However, a close read of
USA, " Halloran et al2 reveals that unless one believes that a substantial
Lawrence M. Wein fraction of the population remains protected from vaccinations
received 20+ years ago, post-attack mass vaccination prevents
_Sf)i’;ﬂ a" F_Spc'”se to more smallpox deaths than an approach based on case-tracing in
i?.e: Smallpox Bioterror  their model as well.
Response

While it is true that Halloran et al2 report that their ?structured
Email Edward H Kaplan,  simulator? does not produce the ?two orders of magnitude
gg:'e;:r N difference? between the number of deaths under targeted versus
edward. kaplan@vale.edu mass vaccination that we obtained in modeling emergency
response to a smallpox attack, the real explanation for this is not
due to the differences in mixing patterns as both Halloran et al2
and Harling et all claim. Rather, the results differ due to the
different scenarios considered: 1-5 initial infections in a
community of 2,000 in Halloran et al2 versus 1,000 initial
infections in a city of 10 million in Kaplan et al3. To see that

12/27/2002 4:49 PM
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Smallpox Eradication in West and Central Africa:
Surveillance-Containment or Herd Immunity?

Kaplan, Edward H.!; Wein, Lawrence M.2

Author Information

From the *Yale School of Management, and Department of Epidemiology and Public Health,
Yale School of Medicine, New Haven, Connecticut, and the

2Graduate School of Business, Stanford University, Stanford, California.

Address correspondence to: Edward H. Kaplan, Yale School of Management, Box 208200,
New Haven, Connecticut 06520-8200; edward.kaplan@yale.edu

Submitted 4 September 2002; final version accepted 14 October 2002.

Editors’note: An invited commentary on this article appears on page 93.

The global eradication of smallpox stands among the most important public health achievements

of the last century.  However, fears that smallpox bioweapons 2:3:4 have fallen into the hands of
rogue states or terrorist organizations have rekindled interest in the methods used to control
smallpox outbreaks. Surveillance-containment employing ring vaccination (whereby
symptomatic smallpox cases were sought and isolated and their surrounding contacts traced and

vaccinated) has been widely acknowledged as the key to smallpox eradication, L though some

have questioned this claim. 5 In the United States, where the interim policy in the event of a

smallpox attack is based on ring vaccination, & we have argued that localized mass vaccination

from the moment an attack is recognized would result in far fewer casualties than ring
vaccination, including deaths that result from vaccination itself, Z

In this commentary, we closely examine a figure based on historical data reported by Foege et

al. 82 documenting smallpox control and eradication in West and Central Africa. This figure has
been resurrected as empiric proof of the effectiveness of ring vaccination, and has been

presented in important meetings addressing smallpox response policy in the United States. 12 It
is important that data offered to garner support for a policy position stand on their own as
presented, and indeed it was the public presentation of this figure that prompted our
investigation. Contrary to the claim made, we will argue that the reported decline in smallpox
cases matches what one would have expected on the basis of increased vaccination coverage
alone. Herd immunity, not surveillance-containment, appears to be the real story behind the
eradication of smallpox in West and Central Africa.

http:/fjournals.lww.com/epidem/Ful ltext/2003/01000/Smallpox_Eradication_i n_West_and_Central_Africa_.21.aspx 115
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Ring Vaccination Revisited

A fresh look at 2-decades-old studies could have important consequences for U.S.
smallpox policy, according to a paper in the January issue of Epidemiology. The study
questions a key piece of evidence for the efficacy of "ring vaccination,” a
cornerstone of the U.S. plan to contain smallpox outbreaks. But the authors of the
original papers say that even if the study is right, there's plenty of other evidence
that ring vaccination works.

Last month, the Bush

Administration announced it would

vaccinate up to 11 million people
T preemptively against smallpox
(ScienceNOW, 13 December
2002). But the postattack game
plan is still evolving. The current
version prominently features ring
vaccination--isolating smallpox
victims and rapidly immunizing all
D Ch of their close contacts, as well as
{reponadisrpected tatio} those people's contacts.

—— e unraoCnsted

100,

Ring vacomation
-
Imiroducsa

In the new paper, Yale University
& 1560 mathematician Edward Kaplan and
1000 &0 his colleagues take aim at a
graph, published in scientific
papers in 1971 and 1975, claiming
that ring vaccination was
_ extremely effective during the
| — e cases . global smallpox eradication
v e UrWaocinated W campaign. The figure, presented
ST E M A M A SO A0 JENY by an official of the Centers for
"M - Disease Control and Prevention at
onth . .
several key policy meetings last
Now you see it ... Ring vaccination year, seems to show a sharp drop
seemed to have a dramatic effect in a in new cases just after ring
graph published in 1971 and 1975 vaccination was introduced in 20

k g : . countries in West and Central
(top)--but not in Kaplan's new analysis Africa in September 1968.

Ring vaccnalion
Introdissed

% umaccinated

Smallpox cases
g @
8 8
T U | S—
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Global Eradication of Smallpox

The global eradication of smallpox stands among the most critical public health achieve-
ments of the last century. Edward H. Kaplan, the William N. and Marie A. Beach Profes-
sor of Management Sciences at the Yale School of Management and Professor of Public
Health at the Yale School of Medicine, continues to argue that in the event of a smallpox
bioterror attack, rapid mass vaccination of the population in the area of the attack is pref-
erable to ring vaccination, where only the contacts of smallpox cases would be vaccinated.

His latest research study published in Epidemiology, January 2003, Vol. 14 No. 1, co-
authored with Lawrence M. Wein of Stanford’s Graduate School of Business, is titled
“Smallpox Eradication in West and Central Africa: Surveillance-Containment or Herd
[mmunity?” It describes a case study that some public health officials resurrected during
the recent smallpox vaccination debate as an empirical argument favoring ring vaccina-
tion. This case has been presented at key meetings addressing smallpox response policy
in the United States. Raising difficult questions about the reported analysis and interpreta-
tion of these data, Kaplan and Wein confront the conventional wisdom that ring vaccina-
tion ended smallpox in this part of the world. Instead, they assert that the decline in small-
pox cases observed was a result of increased vaccination coverage, and in particular, that
the relationship between smallpox cases and vaccine coverage was the same before and
after ring vaccination was introduced.

“Because bioterror-induced smallpox outbreaks would likely lead to cases worldwide,”
says Kaplan, “planning should begin now to ensure that rapid vaccination could be imple-
mented immediately in inflicted regions around the globe. It is of paramount importance,”
he added, “that policy makers in developed countries and at the World Health Organiza-
tion (WHO) formulate a strategy for coping with global outbreaks when devising their
vaccine stockpiling and distribution policies.”

Under a plan announced earlier last month by President Bush, as many as 500,000 U.S.
troops serving around the world will be inoculated, along with Mr. Bush himself as com-
mander-in-chief. The stated goal is for the U.S. government to protect those on the front
lines of a bioterror assault. For civilians, the decision to be vaccinated will be voluntary,
and not mandatory as is for military personnel. Initially, teams of health-care workers in
each state - including the medical professionals who would be expected to treat smallpox
cases and investigate any outbreak - will have access to the vaccine this month. Next, the
vaccine will be made more widely available and inevitably offered to as many as 10 mil-
lion local police, firefighters, and emergency rescue workers. Only after emergency re-
sponders have been immunized would the general public gain voluntary access to the vac-
cine in 2004.

“The President’s current plan wisely vaccinates a cadre of first-responders who could rap-
idly vaccinate the rest of the population in the event of a bioterror attack,” Kaplan added.
“Ensuring now that such an emergency response would be possible if required is the most
immediate feature of the President’s plan, for which I commend him and his advisors.”
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The Smallpox Vaccination Plan: Challenges and Next Steps
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William J. Bicknell, MD, MPH the W

Boston University School of Public Health
Boston, MA
Testimony:
" - - = Mr. Chairman, members of the committee, colleagues and guests, it is an honor to be

= invited to testify before the Health, Education, Labor and Pensions Committee. My
name is William J. Bicknell, | am a physician with a public health degree, have served
as Commissioner of Public Health in Massachusetts, am Board Certified in Public
Health and Preventive Medicine and have been a Professor of Public Health and
International Health at Boston University's Schools of Public Health and Medicine for
over 20 years. Most recently | have been a proponent of careful, selective, progressive
and, ultimately, widespread, pre-exposure vaccination as the best way to protect the
nation against the threat of a bioterrorist attack using smallpox as a weapon.

|
FrR

Issues of national security, economics and economic disruption, medicine, public
y : health, and labor/management issues often get confused as we discuss smallpox.
BEEs, . " This is complicated by misunderstanding of the facts, confusion of fact and opinion
¥ and, finally, honest disagreements as to the correct course of action. And, as we
| < consider smallpox, it is important to remember that it is just one of a number of
g 1A bioterrorist threats.

CONTEXT

First let me provide some context. Smallpox (Variola) is very contagious with a 30%
overall fatality rate in persons who have not been vaccinated. 60% to 80% of survivors
&' : are disfigured. There is no treatment. It is a terrible disease and an excellent weapon.
= T The threat is widely believed to be real but cannot be quantified. However, as the
} consequences of a terrorist release of smallpox on an unprepared nation have the
potential to be devastating, preparation is essential.

yaT

T
i

Many of us were vaccinated years ago. This decreases the likelihood of vaccine
complications and may provide some very limited immunity to smallpox. From a
personal or public health perspective the only significant benefit of vaccination 10 or
more years ago is a further reduction in the already low rate of vaccine complications
| = in adults. More about this shortly. The important point is anyone who has been
i!;.r . vaccinated over 10 years ago cannot count on being protected from smallpox.

e ] _' A The nation is far better prepared today for a smallpox attack than it was even a few

1of7 2/4/2003 9:38 AM



DEPARTMENT OF THE NAVY
NAVAL POSTGRADUATE SCHOOL
1 UNIVERSITY CIR
MONTEREY CA 93943-5000 IN REPLY REFER TO:

5500
5 Feb 03

Dr. Edward H. Kaplan

Professor of Public Health

Yale School of Management

William N. & Marie A Beach Professor of Management Sciences
Box 208200

New Haven, CT 06520-8200

Dear Dr. Kaplan:

I would like to invite you to the Naval Postgraduate School
in Monterey, CA to serve as a Distinguished Guest Lecturer in
our new Masters Degree program in Homeland Defense and Security.
We would be honored if you would accept an invitation to deliver
a presentation during our second week of the Spring 2003 course.

The suggested topic ig, "Smallpox Vaccination Modeling.” Your
presentation is scheduled on Friday, April 4", 2003 from 13200-
1400. In addition, NPS will arrange for your airfare and

lodging as well as providing an honorarium of $500.00.

This new masters degree curriculum has been developed to
provide the present and future civilian and military leadership
with the essential graduate 1level education necessary to
strengthen the Homeland Defense and Security for our country and
its citizens. The curriculum is the result of an innovative
partnership between the Office for Domestic Preparedness, U.S.
Department of Justice, and by the Deputy Chief of Operations for
Plans, Policy and Operations, U.S. Navy.

The Center for Homeland Defense and Security staff will
assist you in all aspects of your visit. Please respond to
Karen Flaherty, who can be reached at (831)656-3890 or via email
at Flaherty@nps.navy.mil.

Sincerely,
\
; _ ) W
ROBER . ORD III ‘

By direction
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Ed Kaplan's Smallpox Research Called "A
National Resource" on Capitol Hill

In a recent Senate hearing, experts testified that the
work of our own Ed Kaplan -- and his colleagues
Larry Wein (Stanford) and David Craft (MIT) -- in
the smallpox arena "is exemplary and that their ex-
pertise represents a real national resource in this
area." Also, Professor Kaplan was interviewed on
National Public Radio assessing the risks of the
smallpox vaccine as it was being reintroduced into
Connecticut.
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Smallpox Threat

Should Americans get vaccinated?

he worldwide eradication of smallpox — one
of the most lethal diseases in history —
stands alone in the annals of public-health

successes. But since the Sept. 11 attacks, the

prospect of terrorists using smallpox as a weapon has be-
come a real possibility. Intelligence officials say enemies of

the United States, including North Korea and Iraq, have ob-

tained the killer virus. In December, President Bush an-

nounced sweeping plans to immediately begin vaccinating P[I{[S :[SS-UE

millions of soldiers and health-care workers, and then to

THE ISSUES ..........cccone.e.. JOT

make the vaccine available to the population at large, begin-
BACKGROUND .................114

ning in 2004. Many public-health experts say the president is
CHRONOLOGY ......conniecen 115

taking the appropriate steps to protect the nation. But others
G B E CURRENT SITUATION .......120
warn that the vaccine is too dangerous to be given to mil- ATISCE o 121
lions of Americans when there is no immediate threat. OUTLOOK 123
BIBLIOGRAPHY .................125
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- Reportage au Point . -~

Le mercredi 19 février ““Sommes-nous préts a nous défendre?

1 Le virus de la variole a été éradigué de la surface de la Terre il y a 22 ans.
Pourtant, les Américains y voient |a une terrible menace. Le front, il n'est pas

1 seulement a des milliers de kilométres de chez eux, il est aussi dans leur cour.
«Smallpox», ou la variole en francais, serait 'une des plus dévastatrices de
'immense panoplie d'armes biologiques. Elle a été le tueur le plus viclent de
'humanité. Au XXe siécle, il a fait 300 millions de victimes. La forme la plus

| commune de variole, la variola majeure, tue un tiers de la population infectée.
La moitié des enfants de moins d'un an n'y survivrait pas. La maladie est
extrémement contagieuse. La permde d'incubation du virus de la variole est
d'environ 14 jours, ce qui rend le virus extrémement difficile & retracer. Les svmptomes sont les suivants
: on voit apparaitre des éruptions cutanées, puis des pustules. Tout cela accompagné de fortes
démangeaisons, de fievre, de maux de téte et souvent de vomissements.

) ; 1e
s Ecoute du reportage
Format WindowsMedia

Sion en guérit, la maladie peut laisser des cicatrices indélébiles. Certains
restent aveugles. Pour éradiquer cette maladie terrible, I'Organisation
mondiale de la santé a lancé une campagne de titan dans les années 1960 et
1970. En 1980, on criait victoire et déclarait la variole éradiguée.
Officiellement, les seuls laboratoires a détenir des souches sont ceux des
départements de santé publique de Novosibirsk dans I'ancienne URSS et celui
d'Atlanta aux Etats-Unis. Dans les années 1970, malgré la signature d'un
traité quiinterdisait la production d'armes biologiques, les Soviétiques ont
développé un arsenal et une technologie mortelle.

Ken Alibek a participé au développement de ces armes biologiques en URSS. Il
a été 'un des principaux dirigeants du programme. Aujourd'hui, Ken Alibek
enseigne a l'université George Mason prés de Washington. Il travaille a
trouver des fagons de se parer contre les armes biolegigues. Il s'inquiéte de
ce qui est advenu de ses collégues en Russie et des souches du virus aprés
I'écroulement de I'URSS. Selon les Américains, la Corée du Nord, le Pakistan,
I'Iran et la Chine, entre autres, auraient mis la main sur des souches de la
variole. Et puis, il y a I'Irak. Les Nations unies savent que les Irakiens ont eu
un programme d'armes biclogiques. On soupgonne qu'ils avaient des stocks
importants de variole. Les inspecteurs de I'ONU n'arrivent pas a confirmer si les Irakiens ont vraiment
détruit ces stocks. Les Américains sont convaincus que non.

La crainte d'une attaque est telle aux Etats-Unis qu'un groupe d'experts a r e
simulé une attaque bioterroriste de variole. En juin 2001, & Oklahoma City, ’Q‘..
des politiciens et des scientifiques ont participé a cette simulation. L'exercice ” ““‘t ” l\‘“ l

s'appelait «Dark Winter» et ils I'ont tous échoué misérablement.

Au cours de l'exercice, les politiciens et leurs experts perdent le contréle, la
variole se répand rapidement dans trois villes américaines et, plus tard, dans
tout le pays. Les Etats-Unis ont vécu leur premiére attaque blotermnste avec
I'«santhrax», qui a semé la panigue. On n'a jamais su qui en avait été l'auteur.
Si; que!ques mois auparavant, le scénario de «Dark Winter» était, pour
certains, de la science-fiction, il est maintenant plausible.

1 Le 13 décembre dernier, George W. Bush annoncait le plan d'urgence le plus
audacieux de sa présidence. Le budget pour la défense contre le bioterrorisme
pourrait colter aux Américains 6 milliards de dollars durant la prochaine
année. En un an, le gouvernement américain s'est doté d'un stock de vaccins
contre la variole suffisant pour inoculer toute sa population. Le plan prevmt la
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Bush Smallpox Inoculation Plan Near Standstill
Medical Professionals Cite Possible Side Effects, Uncertainty of

Threat

By Ceci Connolly
Washington Post Staff Writer
Monday, Febmary 24, 2003; Page A06

When President Bush issued the call
for 500,000 volunteer health care
workers to be immunized against
smallpox, Health and Human
Services Secretary Tommy G.
Thompson promised to get the job
done in 30 days.

At today’'s one-month mark,
however, the total number of people
moculated nationwide is just 4,200 -
- less than 1 percent of the
administration's target for the first
phase of bioterrorism preparations.

"It is as close to stalled as you can
get," said William Bicknell, former
Massachusetts health commissioner
and a professor at the Boston
University School of Public Health.
"There has not been a sufficient push
from senior administration officials."

enlarge photo_i#)

Health care workers Anne Griffin, left, Ilvory Clark
and Joan Humphrey received their doses of
Dryvax vaccine at the West Tennessee Regional
Health Department in Jackson, Tenn. (Cara

Eastwood —Jackson Sun Via AP)

Special Reports
* County To Start Smallpox Shots
(The Washington Post, Feb 20,
2003)

* Pr. William Takes Precautions
(The Washington Post, Feb 20,
2003)

* Uncertainty is Sea Where All Swim
(The Washington Post, Feb 16,
2003)

* More on Smallpox
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=[+Y Permission to Republish
5z Subscribe to The Post

Although the federal government has shipped 274,000 doses of vaccine to
states since the program began Jan. 24, hundreds of hospitals, a half-dozen
major unions and even some public health departments have refused to
participate. Even the states that are vaccinating volunteers report that they
have drastically scaled back their original plans.

Aside froma few pockets of enthusiasm, the vast majority of medical
professionals remain unconvinced that the threat of a smallpox attack is
serious enough to administer a vaccine known for its serious side effects,
especially when federal officials have refused to create a compensation fund

for people sickened by the vaccine.

"At this point I'm more concerned about seeing a vaccine complication than a
case of smallpox," said Steven Gordon, hospital epidemiologist at the
Cleveland Clinic, where fewer than 100 of thousands of eligible employees

will be moculated next month.
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Smallpox: CDC Says It Never Aimed For 500,000 in First
Phase

By David McGlinchey
Global Security Newswire

WASHINGTON — The U.S. smallpox immunization plan, which has been slowed by a lack of
volunteers, was never intended to reach an often-reported, 30-day goal of inoculating 500,000 health
workers, a spokesman from the Centers for Disease Control and Prevention said today (see GSN, Feb.
6).

On Dec. 13, 2002, U.S. President George W. Bush announced an initiative to prepare the United
States for a possible smallpox attack (see GSN, Dec. 13, 2002).

That day, U.S. health officials described a two-part program in which an estimated 500,000 smallpox
response personnel would first receive the vaccine followed by up to 10 million emergency
responders.

In that briefing, Health and Human Services Secretary Tommy Thompson said, “There are 439,000
individuals that we’ve designated right now in order to receive the vaccination in the first tranche,”
adding that the plan was “a voluntary program and not every one of those individuals will receive it.”

CDC Director Julie Gerberding added that she was encouraging states to implement the first wave
quickly. “In our planning guidance, we recommended that they try to accomplish this in 30 days from
the point at which they actually open the clinics and begin the immunization,” she said.

The program began Jan. 24 and the Washington Post reported that participation has been limited to
4,200 people, as of Feb. 24. Potential volunteers are concerned about sicknesses associated with the
vaccine and several medical unions have delayed endorsing the plan until a compensation plan is
provided for patients who experience the vaccine’s side effects.

CDC spokesman Tom Skinner told Global Security Newswire that the “the 500,000 number was
floated around,” but that the immunization plan’s sole goal was to prepare the United States to
respond to a smallpox attack.

“We’re trying to do a better job of clarifying what the purpose of this program is, and the purpose of
this program is to better prepare our country to respond to a bioterrorism event involving smallpox,”

2/26/2003 2:56 PM
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11 exist, he said, but they are “seamless.”

nine when to begin immunizing firefighters, police and other emergency
and the progress of the plan will not depend on passing a fixed number of
a set date, according to Skinner.

icials had set 500,000 immunized first responders as a target for the first
separate vaccination scenarios, states and major cities collectively estimated
1 400,000 and 500,000 inoculated personnel in phase one, but federal health
1at number as a target, according to Skinner.

wount of backpedaling. This is very embarrassing for them, and it should be,”
essor Ed Kaplan, a vocal critic of the CDC’s smallpox vaccination plans (see

ncing themselves from the 500,000 figure in early February, when it became
1 was plagued by low turnout.

no one receives the vaccine, but we offered this opportunity to all the right
son, CDC associate director for terrorism preparedness, at a Feb. 5
10sted by the National Governors Association.

id it was reasonable to work without using the 500,000 figure as a

planning number and somehow it became the goal,” said Patrick Libbey,
National Association of County and City Health Officials.

’’s discussion of readiness, instead of numbers, “is not throwing me a curve.”

: been about readiness, the 500,000 was a number out of the air,” said
itive director of the American Public Health Association.

'is a moving target,” he added.

10t solely to blame for the low turnout, or the slowly moving immunization
are stuck with the shortfalls in the plan.

ich senior discussion of this plan since it was discussed in December,” he

Joal

ness is the ultimate goal, and they said that the United States is not yet

been strengthened by the

n program has not been widely accepted despite strong White House support,
he Philadelphia Children’s hospital’s infectious diseases section and a
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Smallpox I: Congress Attempts to Solve Smallpox
Compensation Dilemma

By David McGlinchey
Global Security Newswire

WASHINGTON — Public health experts said this week that the single largest factor preventing
implementation of the U.S. smallpox immunization plan is the lack of compensation for those
sickened by the vaccine, but legislation is now being drafted to address the problem, according to
congressional sources (see GSN, Feb. 26).

Medical workers have stayed away from the program in droves over fears of the well-advertised and
potentially dangerous side effects of the vaccine. Over a month into the immunization campaign,
fewer than 7,500 emergency workers nationwide have received the vaccine (see related GSN story,
today).

On Feb. 13, Representative Henry Waxman (D-Calif.) introduced the Smallpox Vaccine
Compensation and Safety Act and staffers are negotiating a bill in the Senate to provide compensation
for those who suffer adverse vaccine side effects.

“T'have heard from public health officials and vaccination experts that many health care workers are
understandably reluctant to accept a vaccine to protect the public while being forced to face the
consequences of an adverse reaction alone. These consequences can include large medical bills, lost
income, pain and suffering, and death. There can be no doubt that a compensation plan is urgently
needed,” Waxman said.

Senator Judd Gregg (R-N.H.), chairman of the Health, Education, Labor and Pensions Committee, and
Senator Edward Kennedy (D-Mass.), the committee’s senior Democrat, are drafting legislation to
address obstacles to the smallpox immunization plan, according to their staff,

“We need to reassure people that need to receive the vaccine that they will be protected,” said
Christine Iverson, a spokeswoman for the Gregg’s committee. Legislation will be brought to the
Senate “hopefully in the next month,” Iverson said.

Gregg, Kennedy, Senate Majority Leader Bill Frist (R-Tenn.) and other lawmakers are negotiating to
produce a bill that resolves the vaccine compensation issue, according to Kennedy aide Jim Manley.

2/28/2003 2:14 PM
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bipartisan proposal,” Iverson said. Although it is not
she said that Gregg and Kennedy have been “working

to accept the vaccine surprised experts, some of whom
possible side effects.

e vaccine. Wildly,” said Ed Kaplan, a Ya]a‘Uni‘lmrsit)ur
Ipox vaccine plans. He said that sensationalized reports

tactics being used,” according to Kaplan.

ring vaccine side effects are remote, they also said that

» impact of the compensation issue,” s.aid (.}eorgeg
n Public Health Association. Benjamin said that 1ssues’?f
owstoppers,” and Congress still has “a huge way to go.

sation program modeled on the existing childhood .
> purpose of this bill is to compensate people ... for their

"
ges.

of medical leave for emergency and medical workers who
The bill calls for Washington to reimburse employers for

e smallpox immunization program, which has been a large
tate and local officials. Waxman’s proposal jwouki send
te education and screening for potential vaccines,” as well

g

to help fund state immunization efforts and establishes a
:dy aide Manley.

redical treatment ... free medical care” if they suffer side

e is willing to support it, we have to wait and see,”

npensation for smallpox vaccine patients as well as ]ia_bility
nister other vaccines, according to Iverson, the commuttee

e law in November, does not provide sufficient liability_ .
in smallpox, Iverson said (see GSN, Nov. 25, 2002). This is
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'The Government Must Plan For Mass Vaccinations'

By Arlene Getz | 3/13/10 at 6:05 PM

How best to cope with fears of a smallpox terror attack? Proposals to carry out mass public inoculations, a policy dropped 30 years ago,
are controversial because of the potential side effects from the live vaccine.

The disease, however, is dangerous: one in three sufferers died before it was declared eradicated in 1980. Its contagious nature,
coupled with renewed talk about a pessible American war against Irag-a country suspected of maintaining secret supplies of the virus-
have led to questions about the viability of government plans to deal with the threat.

Until last month, federal officials said they would offer limited vaccinations to only a few thousand first-response emergency staff. Last
week, officials announced a new plan to start inoculating as many as 500,000 health-care workers who will be on the front lines if new
cases develop. Scientists, however, have criticized the government's plans for "ring vaccinations,” which would involve isolating infected
patients and vaccinating people in close contact with them. One study, written by Edward H. Kaplan, a public-health specialist at Yale
University, and the MIT's David L. Craft and Lawrence M. Wein used a mathematical model to determine that mass vaccinations
would save thousands more lives than the limited ring vaccinations favored by the government. Their analysis was published this
month in the online edition of the Proceedings of the National Academy of Sciences. Kaplan spoke to NEWSWEEK's Arlene Getz about
the study and his views on the need for inoculation.

Edward H. Kaplan: Actually, the recommendations from June 20 and the new recommendations to vaccinate half a million first-
responders were not issued by the same government bodies. The Advisory Committee on Immunization Practices [ACIP] issued the
former recommendations while the latter idea comes from elsewhere in [the Department of] Health and Human Services. So it's nat
exactly that the same group of people changing their position. The ACIP recommendations are under review by an interagency group.
So the final policy is still being debated and shaped at higher levels of government than the ACIP panel, which is basically housed at the
Centers for Disease Control.

I would recommend that the government start planning for efficient, local mass vaceinations in the event of an attack. Think of Election
Day as an analogy-people know which precinct to vote in, have registered ahead of time, undertake absentee balloting if they know
they will be away, etc.

Millions vote on election day. Similarly, vaccination centers need to be located, the population needs to learn their center assignments,
informed consent to be vaccinated must be obtained, presereening for conditions that could lead to vaccine complications could take
place. In short, plan now so that if there is an attack, mass vaccination can take place efficiently.

I believe there is an argument for voluntary pre-attack vaccination, though frankly, I am not sure I would choose to do so-unless I was
told that without question, ring vaccination would be employed, then I probably would consider getting in line for a smallpox shot. It is
true that pre-attack vaccination will make any postattack policy work better by reducing the number of susceptibles in the population.

It is also true that different people have different tolerances for risk. While there is a one in 1 million chance of death from receiving a
smallpox vaccine shot, there is also in the United States a 145 in 1 million annual risk of death from a road accident. Those of us who
drive do not worry about this risk, and consequently to many an incremental one in a million risk does not seem significant. To others,
though, it might be unacceptable. So this is an argument for voluntary vaccination pre-attack.

Our study does not portray smallpox transmission from one or two initial infections in a country where 50 percent to 75 percent of the
population is already immune. Our study does portray what would happen in a large city where nobody is immune. It deliberately
worries about large outbreaks; the whole point is to find a policy that can contain the consequences of a large-scale bioterror attack. I
should point out that ACIP has not conducted an actual analysis of ring vaccination-they have not actually investigated the
consequences of their own policy recommendations.

I teach a graduate course at the Yale School of Management called Policy Modeling. In that class, we learn that one does not evaluate

the efficacy of a policy by assuming that it works. But those calling our study unrealistic are simply assuming that ring vaccination will
work based on historical analogy. The analogy is flawed, both because of the differences in population immunity then and now and also

hiitp:/fawen. newsweelk.com/g overnment-must-plan-mass-vaccinations- 147169 12
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Controversy: Log vs Linear Plots

| The news section of Science magazine, Volumn 299, January 10, 2003 contains an article (page

* 181) about alleged data reporting distortion concerning smallpox eradication by Donald A.
Henderson, now a senior adviser to the Bush Administration. For close to a year, Yale University
. mathematician Edward Kaplan has reanalyzed small pox incidence data that were originally
published in 1971 by William Foege (now a consultant to the Bill and Melinda Gates Foundation)

:
‘— ==

' and in 1975 by Foege and Henderson. Foege and Henderson claimed in their papers that an
 eradication strategy called ring immunization is very effective and, in fact, essential for

. eradication. Kaplan has argued that the original data show that ring immunization is far less
 effective than mass immunization, and that only by means of graphical sleights-of-hand could
Foege & Henderson make it appear that ring immunization is effective.

| In ring immunization, smallpox victims are isolated, followed by the immunization of everyone
with whom the victims came in contact. In mass immunization, everybody is immunized. A
graph published in the 1971 and 1975 papers purports to show a precipitous decline of smallpox
| cases following commencement of ring immunization. Kaplan claims that the following tricks
only make it appear that a sharp decline occurred as a result of ring immunization: 1) The use of a
semi-log plot (of #cases vs. time and of % unvaccinated vs. time), which had the effects of
masking the extent of immunization and of exaggerating the decline in smallpox incidence, and 2)
the reporting of ratio of reported to “expected” cases based on years, before 1968, when
vaccination coverage was much lower. Kaplan re-plotted the original data using a linear-linear
plot of the number of actual cases, and it appears that the decrease in the number of cases falls in
lockstep with the decrease in the unvaccinated fraction of the population. In Kaplan’s graph, the
effect of the introduction of ring-immunization, in 1968, appears unnoticeable.

—

Interestingly, Henderson is reported in the article to have said, regarding his semi-log plot, “T've
always had difficulty with that graph myself.” as well as, regarding Kaplan, “Kaplan doesn’t
understand what he’s talking about.”

According to Kaplan, others in the Bush Adminstration are interested in his results from analysis
of the smallpox eradication battle in India. He claims that those results support his claim that ring
vaccination is not as effective as mass immunization.




THE LAST WORD

Vaccination Policy in the Large and

in the Small(pox)

On Dec. 13, 2002, following months
of often acrimonious debate, President
George W. Bush announced his decision
to vaccinate 500,000 military personnel
against smallpox, and also to begin vacci-
nating civilian first-responders as a step
toward preparing for the possibility of a
smallpox bioterror attack in the United
States. That vaccinations were ordered
against a disease eradicated from the
planet more than 25 years ago speaks to
the risk the president and his advisors
must perceive regarding the possible use
of smallpox as a weapon of bioterror.

The civilian plan was to proceed in
three phases, with all vaccine recipients
participating on a voluntary basis. Phase
I would vaccinate roughly 500,000 doc-
tors and nurses across the country, with
the goal of providing a cadre of hospital
staff who could handle initial cases
should an attack arise while also vacci-
nating a pool of persons who could
themselves vaccinate the public in case of
an emergency. Originally, Phase [ was to
have been completed by the end of Feb-
ruary of this year. The idea behind Phase
1T was to expand this initial vaccinated
reserve by immunizing another 10 mil-
lion first-responders, including police
officers and firefighters, as well as addi-
tional medical personnel. Phase II was
intended to be completed over the dura-
tion of 2003. Only with Phase I1I, slated
for next year, would the public gain
access to the smallpox vaccine,

At the time this column is being writ-
ten, however, fewer than 25,000 first-
responders have agreed to be vaccinated,
and many observers and would-be par-
ticipants agree that the vaccination pro-
gram is virtually stalled. Why is this the
case?

There are at least three reasons that
volunteers have been reluctant to come
forward. First and perhaps most notably,
would-be participants are wary of the
very small risks of serious medical conse-

nlonms TODAY « April 2003

chance of death, that accompanies vacci-
nation. While the vaccination plan does
screen out those with contraindications
such as immune deficiency or eczema
who would be at an elevated risk, as for-
mulated the plan did not provide com-
pensation assurances in the event of a
vaccine complication. Given that a police
officer injured in the line of duty would
be compensated for economic loss as
well as medical expenses, why shouldn’t
those “injured” by the smallpox vaccine
receive equivalent guarantees?

We agree that someone who actually
experiences a vaccine complication
should be compensated, but we disap-
prove of the scare tactics that have been
employed in service of this argument.
The risks of serious vaccine complica-
tions are very, very low, yet one routine-
ly hears the argument that vaccinia, the
live virus used in smallpox vaccination,
is the “world’s most dangerous vaccine.”
This is perhaps a true statement, but it is
also like saying that Boeing 747s are the
world’s most dangerous commercial jets
(or, for that matter, that Fruit Loops are
the world’s most dangerous cereal — ter-
rible things can happen if you stick Fruit
Loops in your eye!).

People routinely take death risks that
greatly exceed the one-per-million his-
torical death rates from smallpox vac-
cine without worry. For example, the
annual number of deaths from road
accidents in the United States is 145 per
million (so the risk of death from a sin-
gle vaccination is about the same as the
risk of a road death over two-and-a-half

® days), while at a one-in-eight million

BY EDWARD H. KAPLAN
AND LAWRENCE M. WEIN

We agree that SOIMEONE who actually eXperiences avaccine
complication should be cOMpensated,
but we diSApprove of the scare tactics that have been employed

in Service of this argument.,

quences, including a one-in-a-million ® death risk per enplanement, only five

return flights carries about the same
absolute risk as vaccinia. [t is not that we
feel vaccination is without risk, but over
and over again we have heard this risk
dramatically overstated. Such distortion,
while perhaps politically useful in win-
ning a deserved compensation plan
(and indeed legislation for such a plan is
currently being created), ultimately is a
disservice. We worry that even with a
compensation plan in place, many
intended vaccine recipients will simply
be too scared to volunteer. This does not
bode well for the rest of us in the event
of an emergency.

A second reason people give for not
getting vaccinated is that they feel there is
simply no need for such widespread
preparation. Those arguing in this way
refer to the historical eradication of
smallpox where, supposedly, only the
close contacts of smallpox cases were vac-
cinated (so-called ring vaccination). Such
a focused vaccination plan, the argument
goes, could succeed in snuffing a small-
pox outbreak while vaccinating only a
small fraction of the population, and
therefore widespread preparatory vacci-
nation is simply not needed.

Old ideas die hard. Without even get-
ting into whether the claimed approach
was actually implemented as described
(simply looking at the ratios of the
number of persons vaccinated to the
number of smallpox cases in different
countries suggests otherwise), we have
argued elsewhere that there are many
differences between the last endemic
smallpox regions of the 1970s and the

almost completely susceptible U.S. (and,
The Last Word is continued on page 71
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Modeling Bioterror Response Logistics

Professor Edward H. Kaplan
Yale School of Management

ABSTRACT

Because deterrence and counterproliferation are largely ineffective at
combating terrorism, our security from a bioterror attack rests primarily on
a strong logistical response. For the two most feared biological agents -
smallpox and anthrax - we formulate and analyze new models to compare
various response strategies. In both cases, key operational features of
interventions, such as queues for tracing, vaccinating, distributing
antibiotics or providing hospital care, are combined with traditional
biological models - a disease transmission model for smallpox and an
atmospheric dispersion model for anthrax. The use of probabilistic
reasoning within an otherwise deterministic epidemic framework is
featured throughout. Policy implications will be highlighted.

This is joint work with Lawrence M. Wein, Graduate School of Business,
Stanford University, and David L. Craft, Operations Research Center, MIT.

Upcoming Seminar:

Wed. 4/9/03: Prof. Jack Kleijnen, Tilburg University, Netherlands
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THE VACCINIA DILEMMA

Smallpox shot poses modest danger, uncertain benefit
BY BEN HARDER

onsider two troubling scenarios. First, imag-
ine that the government’s current smallpox vac-
cination campaign peters out before even a mil-
lion people are vaccinated. Then, a month or
perhaps a decade from now, terrorists cause
simultaneous smallpox outbreaks in several cities.

Within days, cases of the once-eradicated disease pop

up across the country and around the world. The epidemic burns
for months and leaves many thousands dead before it's extinguished.

Here's a second possibility: Government workers vaccinate some
10 million healthcare workers, emergency responders, and citi-
zens. A dozen of those vaccinated die of side effects, and hundreds
more suffer serious life-threatening complications. Moreover, even
without receiving the shot, scores of people at high risk for the
vaccine’s side effects become fatally infected with its live virus acci-
dentally imparted by vaccinated friends or family members. A
decade later, no smallpox epidemic has appeared, but the country
is peppered with memorials to these victims of a terrorism event
that never occurred.

Someday, with the luxury of hindsight, the current wrenching
debate over smallpox vaceination may appear to have had an unam-
biguous answer. But for policy makers, health-care professionals,
and other individuals who must make decisions today, the fog of
alternative scenarios lies thick.

At the heart of the controversy is the uncertain likelihood that
smallpox, which vanished a quarter-century ago, will reappear.
“The key factor is the one factor that no one knows,” says infectious-
disease physician Kent A. Sepkowitz of Memorial Sloan-Ketter-
ing Cancer Center in New York.

The risk of a smallpox strike isn't the only important unknown.
Others include how much mortality and illness will come with
widespread public vaccination and whether, in the event of an out-
break, the protection afforded by vaccination will save more lives
that the campaign itself destroys.

In spite of those uncertainties, a phalanx of researchers is devel-
oping scientifically informed recommendations on who should
and shouldn’t be vaccinated and when immunization should take
place. The scientists’ tools include hard-won knowledge from com-
bating smallpox in the 1960s and 1970s, data from current vacci-
nation campaigns, and mathematical models. Different approaches
are yielding conflicting results. With so much potentially at stake,
this politically charged issue is fanning a fiercely emotional debate.

POPULATION AT RISK British surgeon Edward Jenner
launched the practice of vaceination in 1796 by using live, trans-
missible vaccinia or cowpox virus to protect his patients from
closely related smallpox. Immunization has since become one
of the safest public-health strategies. Yet because it uses a live
virus, the smallpox shot is among the vaccines with the most
severe side effects.

218 APRIL 5, 2003 VOL. 163

When vaccinia was widely used in the past, it caused 1 or 2
deaths and several dozen serious side effects per 1 million recipi-
ents. Those risks pale in comparison to the 20 to 40 percent of vic-
tims that smallpox infections killed.

The few deaths from the vaccine weren't evenly spread through-
out the population. Vaccine-related deaths in healthy adults were
“virtually unheard of;” says William J. Bicknell of Boston Univer-
sity, a former Massachusetts state health commissioner.

However, large segments of today’s population may be highly
vulnerable to the worst effects vaccinia can dish out. Individuals at
elevated risk include those with certain skin conditions, such as
eczema, and those with suppressed immune systems, which today
include people with HIV and recipients of cancer therapies or trans-
planted organs. People in these risk categories were few in the 1960s
and 1970s during the last major smallpox vaccination campaigns.

g : Because vaccini spread fro
The Certa|nty one l:)s:rson ;‘l(l)ﬂfﬁ-z next, even;
of harm [from

unvaccinated people face a small
DreeMpLiVe Mass " Trundestandhon dongorms
vaccination]

To understand how dangerous
vaccinia might be in today’s pop-
outweighs the
small chance

ulation, J. Michael Lane, for-
of a net benefit.”

merly of the Centers for Disease

Control and Prevention (CDC) in

Atlanta, Ga., reviewed studies of

post-vaccination transmission of
AL A BoTET vaccinia before 1970. In the
’ October 16, 2002 Journal of the
American Medical Association,
he, John M. Neff of Children’s Hospital and Regional Medical
Center in Seattle, and their colleagues report that 20 to 60 cases
of accidental infection oceurred in the United States for every
million people vaccinated. However, they predict today that the
frequency would be higher, primarily because of HIV and
increased incidence of eczema.

At least 125 deaths would result from vaccinating everyone in
the United States, Lane and his colleague Joel Goldstein of the
Children’s Clinic in Morrow, Ga., estimate in the March 18 Annals
of Internal Medicine.

Current experiences with the vaccine are consistent with a low
incidence of side effects and accidental infection. The Bush admin-
istration in late January launched an effort to vaccinate initially
500,000 and as many as 10 million people. So far, the T.S. gov-
ernment has given vaccinia inoculations to more than 200,000
members of the armed forces and some 25,000 civilian health care
workers. Ongoing monitoring indicates only a few dozen serious
reactions among vaccinees and a handful of cases of secondary vac-
cinia infections among nonvaccinees. However, some vaccine recip-
ients appear to have developed heart disease as a result of the shot,
raising the possibility of previously unknown side effects.

Secondary transmission of vaccinia—and its health conse-
quences—could be a considerably more serious problem in hos-
pitals than in the general population, says Sepkowitz, who has

SCIENCE MEWS
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Cente
Dr. Ed Kaplan is the William N. and Marie A. Beach Professor of Contn
Management Sciences at the Yale School of Management; a Professor Preve
of Public Health; Director of the school's Methodology and Biostatistics
Core; and an Investigator in the Law, Policy and Ethics Core. But what Envirc
Kaplan is probably best known for is showing to that a needle exchange Prote«
program in New Haven, Connecticut helped limit the spread of HIV. (His
findings survived reviews by the General Accounting Office, the Centers Feder
for Disease Control and Prevention, and the National Research Council.)  Manag
In February 2003, Kaplan was elected to the National Academy of
Engineering "for assessment of needle-exchange programs and for Natior
generally bringing engineering perspectives to the design of public Healtt
health policies."

US.C
In addition, Kaplan is the Area Editor for Policy Modeling and Public Office
Sector Operations Research at Operations Research, and on the Prepa
editorial boards of the Journal of AIDS, Journal of Mathematics Applied
in Medicine and Biology, and Health Care Management Science. He US.F
also served on the Institute of Medicine's Committee on HIV Prevention Admir
Strategies. Professor Kaplan is an expert in operations research and Cente
statistics who has developed novel methods for quantitatively evaluating Evalu
HIV intervention programs. Resez
You gained some notoriety for reporting that contrary to the CDC's White
previous ring policy, a mass vaccination program would be the
best way to respond to a smallpox outbreak. For the record, why Assoc
does this beat other methods? and T

Healtt
Given that there is essentially no immunity in the country at present, and
given that at the time an attack is detected, one would not know whether Count
it was big or small (in the sense that a large versus a small number of Territc
persons were initially infected), our analysis suggests that fewer deaths Epide
would result from post-attack mass vaccination than ring vaccination.
Furthermore, mass vaccination could be completed swiftly — the time Natior
required is determined by the number of personnel available to perform of Cot
the vaccinations, whereas an approach based on tracing contacts would Healtt
proceed more slowly at the pace of the epidemic, since new contacts in Bioter
need of vaccination would only be reported as new cases are detected. Emer
Thus, a mass vaccination program could reach a very large percentage Respc
of the population in a short period of time -- say 10 days -- whereas a
tracing approach would continue for several generations. Given that the Natior
Council of Economic Advisors as estimated that a smallpox attack could of Loc
cost the U.S. about $177 billion per week, a rapid response is certainly in ~ Healtt
order.
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Analyzing bioterror response logistics: the case of smallpox

Edward H. Kaplan **, David L. Craft ®, Lawrence M. Wein ©
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Abstract

To evaluate existing and alternative proposals for emergency response to a deliberate smallpox attack, we
embed the key operational features of such interventions into a smallpox disease transmission model, We use
probabilistic reasoning within an otherwise deterministic epidemic framework to model the ‘race to trace’,
i.e., attempting to trace (via the infector) and vaccinate an infected person while (s)he is still vaccine-sensitive.
Our model explicitly incorporates a tracing/vaccination queue, and hence can be used as a capacity planning
tool. An approximate analysis of this large (16 ODE) system yields closed-form estimates for the total
number of deaths and the maximum queue length. The former estimate delineates the efficacy (i.e., accuracy)
and efficiency (i.e.. speed) of contact tracing, while the latter estimate reveals how congestion makes the race
to trace more difficult to win, thereby causing more deaths. A probabilistic analysis is also used to find an
approximate closed-form expression for the total number of deaths under mass vaccination, in terms of both
the basic reproductive ratio and the vaccination capacity. We also derive approximate thresholds for initially
controlling the epidemic for more general interventions that include imperfect vaccination and quarantine.
© 2003 Elsevier Inc. All rights reserved.

Keywords: Bioterror response logistics; Contact tracing; Queueing; Traced vaccination; Mass vaccination; Smallpox

1. Introduction

The threat of bioterrorism, that is, the deliberate use of viruses, bacteria, toxins, or even insects
to harm civilian populations, existed before the September 11 terrorist attacks in the United

" Corresponding author. Tel.: +1-203 432 6031; fax: +1-203 432 9995,
E-mail addresses: edward.kaplan@yale.edu (E.H. Kaplan), deraft@mit.edu (D.L. Craft), Iwein@stanford.edu (L.M.
Wein).

0025-5564/% - see front matter © 2003 Elsevier Inc. All rights reserved.
doi:10.1016/S0025-5564(03)00090-7



Letters to the Editor
Letters {~300 words) discuss material published
in Science in the previous 6 months or issues
of general interest. They can be submitted by
e-mail (science_letters@aaas.org), the Web
[www.letter2science.org), or regular mail
(1200 New York Ave. NW, Washington, DC
20005, USA). Letters are not acknowledged
upon receipt, nor are authors generally
consulted before publication. Whether
published in full or in part, letters are subject
to editing for clarity and space.

Smallpox
Bioterror Response

IN THEIR REPORT “"CONTAINING BIOTERRORIST
smallpox™ (15 Now,, p. 1428), M. E. Halloran
et al. state that their “structured simulator”
does not produce the “two orders of magni-
tude difference” between the number of
deaths under targeted vaccination and the
number of deaths under mass vaccination

tion increases with the size of the population.

The most important factor in the control
of smallpox or any other contagious
disease is the level of population immunity
against the infectious agent. Postattack
mass vaccination provides the most effi-
cient method for rapidly increasing such
immunity in the unlikely event of a
smallpox bioterror attack.

EDWARD H. KAPLAN" AND LAWRENCE M. WEIN®
'School of Management and School of Medicine,
Yale University, New Haven CT, 06520-8200, USA.
2Graduate School of Business, Stanford University,
Stanford, CA 94306, USA.
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LETTERS

complexity of the heterogeneous stochastic
model precludes being certain of what will
happen when it is scaled up to 10 million or
more. This requires further research.

Many choices are available in scaling up
the heterogeneous model, such as how to
structure the interconnectivity among smaller
communities and how people move among
them, as well as the various attack scenarios.
For example, a large, focal introduction
would need to disperse among smaller
communities to cause extensive geographic
spread, whereas several smaller, dispersed
introductions might tend to die out. The ratio
of transmission attributed to close contacts
versus casual contact is crucial. None of
these choices are available in Kaplan et al.’s
homogeneous mixing model (1).
Differences between the two current
models could also become more manifest

that we obtained in modeling an emer-
gency response to a smallpox attack (/).
Although Halloran er al. attribute this
finding to our use of homogeneous (or
free) mixing versus their structured
pattern of population interactions, the real
explanation lies in the different scales of
the scenarios considered: Halloran et al.’s
scenario is one to five initial infections in
a community of 2000, whereas our
scenario is 1000 initial infections in a city
of 10 million (/). The table (at right)
compares the number of deaths per thou-
sand that result from Halloran er al’s
model (as reported in the first column of
Table 2 in their Report) with the number
of deaths per thousand that result from our
model when we supply the same model
inputs used by Halloran et al. in their

Comparison of results of
Halloran et al. and Kaplan et al.

Deaths per 1000
80% MV after: Halloran Kaplan

etal. etal. (1)
1st case 0.9 0.4
15th case 9.4 6.4
25th case 13.7 17.8
80% TV after: Halloran Kaplan

etal. etal. (1)
1st case 10.9 88
15th case 19.6 120
25th case 28.2 339

MV, mass vacination; TV, targeted vaccination.

when scaled up. Tn our structured model,
people know with whom they live and
with whom they have close contact, such
as in the schools, corresponding to
reality. Thus, our simulated targeted
vaccination differs essentially from
Kaplan ef al.’s simulated tracing in their
homogeneous model. Even apparent
similarities in the models harbor subtle
differences. We set minimums followed
by uniform distributions on critical
epidemiologic parameters such as the
latent period and the prodromal period,
i.e., the period of influenza-like symp-
toms, whereas Kaplan ef al. use expo-
nential distributions. Thus, although both
models have a mean latent period of 11 to
12 days, the median in ours is also 12
days, whereas in theirs it is much shorter.

Report: a population of 2000, a single
initial infection, an average of 3.2 secondary
infections per initially infected person (i.e., Ry
= 3.2), 80% vaccination coverage, and
response delays of 7, 27, and 37 days to match
the detection of smallpox after the first, 15th,
and 25th case, as in Halloran et al.

Once the models are compared on the
same scale, the results are very similar.
Because newly identified cases are required
to trigger contact tracing, targeted vaccina-
tion proceeds with the pace of the epidemic,
and the number of deaths scales with the
population size, independently of the
number of initial infections. By contrast,
mass vaccination operates on its own
timetable—10 days in the examples above—
and thus the number of deaths, although
dependent on how many arc infected
initially, is largely independent of the popu-
lation size. Consequently, the ratio of deaths
from targeted vaccination to mass vaccina-

www.sciencemag.org  SCIENCE

Response

WE APPRECIATE THE OPPORTUNITY TO
emphasize that dynamic models are useful
tools to guide and to structure our thinking,
but their results should not be accepted uncrit-
ically. Kaplan and Wein demonstrate that, on
a small scale under a particular scenario, the
two models produce similar results. Thus,
they confirm our conclusion that mass vacci-
nation is not that much better than targeted
vaccination under some circumstances.
However, this does not mean that their second
claim is correct. That is, in a heterogencous
population, it may not be true that with
targeted vaccination, the number of deaths
scales with population size, whereas with
mass vaccination, it is independent of popula-
tion size. When we scale up the heteroge-
neous model, mass vaccination will not
necessarily be 200 times better than targeted
vaccination, as in their results. The

Thus, epidemics move more quickly in
their model than in ours. Also, epidemics in
homogeneous models generally move more
quickly than in heterogeneous models.

Assumptions common to both models that
deserve revisiting include the following: (i)
that the prodromal period is the highly infec-
tious period and (ii) that the period of postin-
fection sensitivity to vaccination is just 3 days.
Many researchers now believe that most of the
infectious period falls after the onset of recog-
nizable rash and that postinfection sensitivity
to vaccination is longer than 3 days in many
people. Under these changed assumptions,
both models could possibly show an improved
performance of the targeted (tracing) strategy
compared with mass vaccination,

Further research will reveal which
aspects of the models produce particular
results, laying the assumptions open to crit-
ical examination. We hope that smallpox is
never reintroduced, so that we never have
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Commentary on CSA Report 2 (1-02):
"Smallpox: A Scientific Update"

by Edward H. Kaplan, PhD
g E-Mail Story = Print Story

My colleagues and | believe that Council on Scientific Affairs Report 2 (1-02),
"Smallpox: A Scientific Update," inaccurately portrays our smallpox disease

transmission model’ and therefore its potential validity in evaluating the relative
merits of fraced versus mass vaccination in the event of a smallpox bioterrorist
attack in a large U.S city.

The Kaplan model assumes that disease transmission derives from free mixing
among available susceptibles and asymptomatic infectious individuals in the
population, and this approach deliberately addresses the worst case scenario. Ro,
the reproductive rate of infection, governs the actual number of infections
transmitted per infected individual. In our base case studies, this number is equal
to 3, which is at the lower end of published smallpox transmission rates. In
sensitivity analyses, we considered values much lower than this (and also higher
values). The most important result of our model is that even if all contacts of all
smallpox cases are found (ie, perfect contact tracing), the number of deaths under
traced vaccination will exceed the number of deaths under mass vaccination for
any reproductive number Ro >2. The advantage of mass vaccination increases as
the initial number of those infected in a smallpox attack increases.

In comparing mass and traced vaccination, the CSA report argues that mass
vaccination receives an unfair advantage over traced vaccination because mass
vaccination does not require the time necessary to trace and locate persons.
However, this is not an artifact, but rather is at the very heart of the tradeoff
between mass and traced vaccination! Tracing is all about locating "higher yield"
subjects to vaccinate (ie, contacts), while mass vaccination is about rapidly
building the level of immunity in the population. The tradeoff is the relatively slow
vaccination rate of targeted contacts versus the relatively quick vaccination of
untargeted individuals. Our analysis clearly demonstrates that for large attacks,
speed is more important than specificity, although for small outbreaks the reverse
may well be true. Indeed, there is a fundamental difference between mass and
traced vaccination that stems from response logistics.

The rate with which a population can be immunized via mass vaccination depends
on the resources available. If there are sufficient personnel, the population of a city
can be vaccinated in 10 days. If there are fewer, the vaccination takes longer.
However, the time required to complete the operation depends on the vaccination
resources available. Such is not the case for traced vaccination. With tracing,
vaccination proceeds at the pace of the epidemic and requires the identification of
new cases to trigger the vaccination of new contacts. The time required to
complete vaccination is thus much greater than the time needed for mass

7/2/2003 3:10 PM
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been immunized. And despite Bush's promise to make vaccine shots
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available to the general public this summer, Gerberding said yesterday
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Focus on Smallpox Threat F
Experts Say Immunization Progra
Security

By Ceci Connolly
Washington Post Staff Writer
Thursday, July 17, 2003; Page A03

National security experts inside
and outside the Bush
administration, fearing the
president's smallpox
immunization program is all but
dead, have begun a major public
relations campaign to inject new
life into a project they describe as
vital to homeland protection.

In a series of interviews and
published articles, Pentagon
officials, conservative thinkers
and a few public health officials
argue that without a sizable
network of inoculated health care
workers, the United States
remains ill-equipped to respond to
a smallpox attack. And, they
contend, anxiety about the
dangerous side effects of the
vaccine should be quelled by the
success of the military in
immunizing nearly a half-million
personnel with few serious
complications.

"Qur goal at this point should be
to meet [President Bush's] plan
and to vaccinate the number of
people originally targeted in the
health care community of

http://www.washingtonpost.com/wp-dyn/articles/A2647-2

doses of smallpox vaccine have been discarded because the opened vials
had passed their expiration dates.

All of that frightens William Bicknell and Kenneth Bloem, two
smallpox experts who drafted a position paper for the libertarian Cato
Institute warning that the United States has not done enough to prepare.

"We should be well on our way to protecting the nation's civilian
population by vaccinating up to 10 million health, emergency and public
safety workers. However, we are stalled,” the pair wrote. "We call on
CDC to do a far better job in publicizing the safety of vaccination for
healthy adults and we call on the Bush administration to revitalize our
preparations for a smallpox bioterrorist event."

The sharpest criticism of the vaccination campaign has been that Bush
and his deputies failed to articulate -- and continually reinforce -- a
rationale for using a vaccine known for its side effects. Though she is
well-versed and plugged-in, even O'Toole said: "To this day, I don't
know what the purpose was."

Some now fret that Bush's declaration that hostilities in Iraq have ended
left the mistaken impression there is no longer a threat.

"We know that the former Soviet Union had large quantities of
weaponized smallpox or smallpox that could be used in an offensive
manner," Winkenwerder said. "All of those stores are not accounted for,
to our knowledge."

He and Army Col. John D. Grabenstein, a physician overseeing
Pentagon vaccinations, published an article in the Journal of the
American Medical Association detailing the results of the military

program in an attempt to encourage participation in the civilian program.

"It is our hope and desire that in relating our experience to the broad
general public the point can be made that what we accomplished can be
accomplished by others in the civilian sector," he said. "There is nothing
unique in what we did."

The CDC calculated last year that it would take 1.25 million immunized
health workers to run enough emergency clinics to immunize the U.S.
population within 10 days in the event of an attack. Yale University
professor Edward Kaplan said he has seen no evidence the country is
near that capability.

"If you believe it's a serious threat -- and plenty of credible folks do
believe it is a threat -- then it makes sense to be ready to push the
button" on mass immunization, Kaplan said. "We are not in a position to

http://www.washingtonpost.com/wp-dyn/articles/A2647-2003Jul16.html
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By Edward H. Kaplan, William J. Bicknell, and Lawrence M. Wein

FOX NEWS

Defending against bioterror (search)--the deliberate release of biological
agents such as anthrax, botulism, plague, ricin, or smallpox with intent
to kill--is not an easy task. The damage caused by such an event
depends upon the time required to distribute antibiotics (search),
medicines or vaccines (search) to the affected population--the faster the

better.
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Yet, although our security today rests with government's
ability to respond quickly to a bioterror

event, unfortunately, current bioterror preparedness
plans in the United States fail to recognize how crucial
rapid response (search) can be.

Take anthrax (search), for example. While plans exist to
ship medications from the strategic national
pharmaceutical stockpile to any location required within
6-12 hours, as many as four additional days could be
required to get pills into people’'s mouths. Now consider
that an airborne release of just 1 kilogram of
weapons-grade anthrax in a large city could infect 1.5
million people. Even if the attack were recognized as
soon as the first symptomatic cases occur, the call to the
national stockpile would not happen until two days after
the attack. From this point, each additional day of delay
in distributing the required antibiotics to the population
would cost an additional 10,000 lives.

Smallpox (search) is another case. The time from
infection until a physician might suspect smallpox could
span 15 to 20 days, while confirming the diagnosis in the

laboratory and beginning vaccination adds another day or

two. Vaccination would be too late to prevent any first
generation cases, but could, if implemented rapidly,
prevent some second generation cases and most third
generation cases, controlling the outbreak within a
month. However, such rapid vaccination is only possible

if a sufficient number of already vaccinated personnel are

ready to respond immediately upon the detection of the
attack. With only 36,000 doctors and nurses immunized
thus far in the current smallpox vaccination plan (search),
we are far from a comfortable state of readiness.

The question is, what do we do until better plans for
bioterror preparedness and protection are created, and
how to make them as bulletproof as possible?

A new approach is needed. Consistent with the principles of robustness and
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1. Introduction

Following the events of September 11, 2001 and the subsequent anthrax
mailings in the United States, the threat posed by bioterrorism has received
renewed attention by governments across the globe. Though no large-scale
attacks have occurred as of the date of this writing, several scenarios have
been studied in detail, including deliberate releases of smallpox [1, 2],
anthrax [3], plague [4], and botulinum [5], among others. While the
specifics of these scenarios differ in terms of the dispersion mechanisms of
the infectious agents and the resulting casualties that could result, all such
analyses emphasize the importance of early detection and rapid response in
mitigating the consequences of a bioterror attack.

There have been many different suggestions to detect a bioterror attack,
ranging from the use of biosensors [6] to syndromic surveillance [7], to
screening blood donors [8], to case identification. Once an attack has been
detected and the agent has been identified, however, the key concerns
become establishing the scale of the attack and forecasting how casualties
will emerge over time. Such forecasts can guide the allocation of response
resources; for example, is it necessary to add “surge capacity” to hospitals
in the impacted area or are existing facilities adequate for expected
caseloads. The real-time aspect of this approach enables rapid reassessment
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