
Plague in the Big Apple: Rare cases
trigger bioterrorism response 
‘It was pneumonic plague until proven otherwise’

When a rare and deadly infection suddenly appears out of
time and place, today’s clinician cannot exclude the possi-
bility of bioterrorism. A case of plague (Yersinia pestis) had

not been seen in New York City in more than a century. In November
2002, there appeared not one case, but two. 

A couple from New Mexico, where the disease maintains a low
endemic level in various animal hosts, traveled to New York City. Two
days later, they developed fever and unilateral inguinal adenopathy
suggestive of plague. In time, the telltale buboes — swollen lymph
glands — would appear as the classic marker for bubonic plague. As
the news got out, a newspaper headline warned that the “Black
Death” had hit a city already deeply scarred by acts of terrorism. 

Much like smallpox, plague resonates with grim historical over-
tones. The disease hardly needs large font headlines to invoke a vis-
ceral response. In a period of some five years in the 14th century,
plague killed 25 million Europeans. Combine that with post-9/11
New York City, and you have the makings of a panic. 

“New York citizens are very shaken, as you can imagine,” says
Beth Raucher, MD, hospital epidemiologist for Beth Israel Medical
Center, the New York City hospital where the patients were admitted.
“People are very brittle here. If you had seen some of the newspapers
and web sites that published that first day — there were terrible
headlines. We had to dispel a lot of that.”

The couple, a 47-year-old woman and 53-year-old man, received
gentamicin and other antibiotics in the hospital emergency depart-
ment. Both patients were admitted and placed in respiratory isolation
pending exclusion of pneumonic plague. 

“We made the assumption that it was pneumonic plague until
proven otherwise,” Raucher says. “That is why we put both patients
on strict isolation prior to finding out what their diagnosis was. I
think if it is going to be used as a BT [bioterrorism] agent, it is going
to be most likely in the pneumonic form.”

The only form of plague transmissible from person to person,
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pneumonic plague occurs when Y. pestis infects
the lungs. Transmission can occur if someone
breathes in aerosolized bacteria, either from an
infected person or, theoretically, during a bioter-
rorist attack using aerosolized plague. The World
Health Organization estimates that if 50 kg of Y.
pestis were released over a city of 5 million, pneu-
monic plague could occur in as many as 150,000
people — 36,000 of whom would be expected to
die. Fatality rates would depend on various fac-
tors, including time between onset of symptoms
and initiation of antibiotics, access to advanced
supportive care, and the dose of inhaled bacilli.
The fatality rate of patients with pneumonic
plague when treatment is delayed more than 24

hours after symptom onset is extremely high.1

Bubonic plague — the most common form of
the disease — usually occurs when an infected
flea bites a person, serving as the vector between
animal host (e.g., rat) and an infected human.
Bubonic plague does not spread from person to
person. Though bioterrorism could not be ruled
out, the histories of the New York patients sug-
gested natural causes. The couple reported being
avid hikers and having a dead wood rat in their
yard months earlier that tested positive for Y.
pestis. Yet a confounding factor came with the
determination that they could not have infected
each other. Both people had bubonic plague. 

“The issue for us was, why two infected people
exactly at the same time?” Raucher says. “In our
heart of hearts, I don’t think we ever really felt
that it was bioterrorism, but we couldn’t exclude
it. Bubonic plague is not transmissible from per-
son to person. That is why this is such an unusual
case. We ‘guesstimate’ that they both got it at the
same time from the same exposure on their prop-
erty, which really would be very odd. It is a very
low probability.”

Bioterrorism alert sounded

As health officials in New Mexico were con-
tacted to verify the exposure history, the hospital
decided to roll out its bioterrorism response plans
in case the disease was of nefarious origin. The
plan emphasizes communication with external
agencies, education, and assuring the safety of
hospital patients, visitors, and staff. 

“We decided to just go for it,” Raucher says.
“Because: a) it is going to be picked up by the
media and there is going to be a lot of craziness
surrounding this; and b) we just couldn’t be sure so
we needed to get the health department involved.”

The city health department was immediately
contacted to assist with diagnostic testing, direct
the public health response, and evaluate the
potential that the two cases represented bioter-
rorism. Local health officials and the Centers for
Disease Control and Prevention (CDC) were able
to exclude pneumonic plague within 48 hours of
the patients’ admission. The health department
held a televised press conference to alleviate the
fears of the public and relay information regard-
ing plague transmission.

“One of the major things we learned during
this was that a quick educational response is very
important,” Raucher says. “We did not have any
breakdown of the health care system. The hospital
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went on, business as usual, because of a couple of
things we did well. One was to put together an
infection control newsletter very quickly on the
topic. The infection control professionals did a lot

of one-on-one discussion with a lot of people in
radiology, food service, and the nurses in the
[intensive care units].”

In addition, a letter explaining the situation to
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Plague primer: Bioterror 
predictors for Black Death
• Since plague (Yersinia pestis) was introduced

into the United States in the San Francisco Bay
area in 1900, there have been a total of 941 con-
firmed human cases recorded through the year
2000.1 Of that total, at least 402 (42%) were fatal.
An urban outbreak in Los Angeles in 1923-1924
resulted in 37 deaths in 39 cases, all in one resi-
dential neighborhood. 

• The fatality rate has undergone a rapid decline
since the widespread use of antibiotics beginning
about 1960. By the end of the 20th century, the
fatality rate declined to 15% of confirmed cases.
Since 1985, there have been no more than 15
cases in the United States in any year. Only the
pneumonic form of plague is transmissible from
person to person. The last case of human-to-
human transmission of plague in the United States
occurred in the Los Angeles outbreak in 1924.2

• Worldwide, an average of 1,700 cases of plague
have been reported annually for the past 50 years. 

• The epidemiology of plague following its use as a
biological weapon would differ substantially from
that of naturally occurring infection. Intentional
dissemination of plague most likely would occur
via an aerosol of Y. pestis, resulting in a pneu-
monic plague outbreak. The size of the outbreak
would depend on several factors, including the
quantity of biological agent used, characteristics
of the strain, environmental conditions, and meth-
ods of aerosolization. 

• Indications that plague had been artificially dis-
seminated would be the occurrence of cases in
locations not known to have enzootic infection,
among individuals with no known risk factors
(e.g., animal contact), and the absence of prior
rodent deaths (historically, rats die in large num-
bers prior to human outbreaks, precipitating the
movement of the infesting flea population from the
rats to humans). 

• Following a deliberate attack, aerosolized inhaled
Y. pestis bacilli would cause primary pneumonic
plague, with the time from exposure to the devel-
opment of first symptoms being one to six days. 

• The sudden appearance of a large number of pre-
viously healthy patients with fever, cough, short-
ness of breath, chest pain, and a fulminant course
leading to death immediately should suggest the
possibility of pneumonic plague or inhalational

anthrax. The presence of hemoptysis in this set-
ting would strongly suggest plague. 

• Parenteral forms of the antimicrobials streptomycin
or gentamicin are recommended. In a mass-casu-
alty setting, intravenous or intramuscular therapy
may not be possible, so oral therapy, preferably
with doxycycline, tetracycline, or ciprofloxacin,
should be administered

INFECTION CONTROL MEASURES
• National infection control guidelines recommend

the use of disposable surgical masks to prevent
transmission via respiratory droplets. 

• Other respiratory droplet precautions (gown,
gloves, and eye protection) also should be used
by people caring for pneumonic plague cases. 

• Patients with pneumonic plague should be isolated
until they have had at least 48 hours of antibiotic
therapy and shown clinical improvement. 

• If large numbers of patients make isolation imprac-
tical, pneumonic plague patients may be cohorted.
Patients should wear surgical masks while they
are being transported. 

• Hospital rooms should receive terminal cleaning
consistent with standard precautions; clothing and
linens contaminated with the body fluids of pneu-
monic plague patients should be disinfected per
hospital protocol. 

• Laboratories should observe biosafety level 2 con-
ditions. Activities with a high potential for aerosol
or droplet production (centrifuging, grinding, vigor-
ous shaking, animal studies) require biosafety
level 3 conditions. It should be noted that a plague
case reported in Michigan in 1901 occurred in a
lab worker who was examining infected rats from
an ongoing outbreak in San Francisco.

• Bodies should be handled with routine strict pre-
cautions. Aerosol-generating procedures (bone-
sawing associated with surgery or post-mortem
examinations) should be avoided. 

• There is no evidence to suggest that environmental
decontamination following an aerosol release is
warranted. Y. pestis is very sensitive to sunlight and
heating and does not survive long outside its host.
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patients was placed on every food tray. ”It said that
these patients were in the hospital, they are under
isolation, and it is not being spread,” Raucher
notes. “We’re a business. If people stop coming to
the hospital, that would be a big problem.”

‘She became a celebrity’

Still, the cases caused a media sensation, with
reporters even trying to enter one of the patients’
rooms for exclusive interviews. “Because the
woman wasn’t as sick, they were trying to get into
her room,” she says. “We had to place a security
guard outside her room, and we had to put an
extra security guard at the front door and close a
lot of our entrances. She became a celebrity.”

The wave of curiosity raised issues of confi-
dentiality. The patients’ charts were removed
from the normal medical rack so staff would not
be tempted to peruse them. “The woman was in
the hospital for just under a week,” Raucher says.
“She did really well. He was in really critical con-
dition for quite a long time. He ultimately was
discharged after about three months.”

Health officials in New Mexico found that fleas
from mice and rats near the home of the Santa Fe
County couple tested positive for plague.

“There were positive fleas from mice caught in
a landscaped area next to the patients’ home and
also positive fleas from a mouse and a wood rat 
in an area about two miles from their home where
they had hiked about a week before their onset 
of illness,” says Paul Ettestad, MD, New Mexico
state epidemiologist in Santa Fe. “There is con-
vincing proof that the patients acquired plague
around their home in New Mexico.”

All of which raises another question — how do
clinicians in New Mexico discern between natu-
rally occurring plague and bioterrorism? 

“We have a baseline level [of plague] that we are
used to,” says Joan Baumbach, MD, MPH, medical
epidemiologist in the New Mexico health depart-
ment in Santa Fe. “People present clinically fairly
typically. In terms of hospital infection control, the
chief concern is to rule out immediately any pneu-
monic component. We are very careful about that.
We have an underlying endemic level in animals,
so we have a pretty good baseline sense of activity
[of animals with plague]. These people in New
York had already been told about activity in their
area, and they knew how it presented clinically.”

That said, state bioterrorism planners still 
are wary of plague being used as an agent, she
emphasizes. “We err on the side of including

[bioterrorism] in our thinking, but it is really not
difficult to recognize fairly typical situations from
something that might be atypical,” Baumbach
says. “We tend to see bubonic cases a lot more
frequently. You take their history and look for the
risk factors [e.g., exposure to animals].”
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IOM: Time to hit pause 
on smallpox vaccinations
‘The benefits likely outweigh the risks’

The Centers for Disease Control and Prevention
(CDC) temporarily should suspend its small-

pox vaccination programs and conduct an evalua-
tion and reassessment of the effort before vaccine
is offered to larger groups of health care workers,
a special panel of the Institute of Medicine (IOM)
in Washington, DC, recommends. 

“A pause is needed to evaluate the vaccination
program’s processes and outcomes to date, and
thus ensure that expanded vaccination continues
to be as safe as possible for both vaccinees and
their contacts,” the IOM panel reported. “. . . A
break in the course of the vaccination program
may help prevent vaccinating potentially large
numbers of additional volunteers [e.g., health
care workers, traditional first responders, and
others] less safely than in the first phase of vacci-
nations, without adequate time to implement or
update safeguards [e.g., screening, training, and
education] that would be appropriate to new
types of vaccinees and their contacts.”

The IOM smallpox review panel was formed at
the request of the CDC, and the agency is expected
to carefully consider its recommendations. Issued
to the CDC May 27, 2003, the IOM report praises
the agency for proceeding with deliberation and
caution. The screening of potential vaccinees may
have played a role in preventing several of the 
historically expected moderate-to-severe adverse
events (e.g., eczema vaccinatum, progressive vac-
cinia) to the vaccine in 36,217 people vaccinated in
the civilian program as of May 9, 2003. 

“Also, it appears that vaccinee education on
the risk of vaccinia transmission to contacts and
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measures taken to prevent it with appropriate
bandaging and site care have worked well and
may, in part, account for the absence of reported
cases of vaccinia transmission from civilian vacci-
nees to either health care or personal contacts,”
the IOM noted. However, less welcome trends
may emerge as the numbers increase and more
occupationally diverse volunteers consider vacci-
nation, the panel warned. 

“The fact that by April 29, 2003, only 34% of
vaccinees were included in the Smallpox Vaccine
Adverse Event Active Surveillance System is an
example of the additional work needed to help
provide more data for a national view of the
program,” the report stated. “Some adverse
events might not arouse concern on a state level,
but aggregated nationally, new patterns could
emerge.” The recent fatal cardiac complications
were unexpected adverse events, and there may
be others. That is why it is important to ascer-
tain whether the vaccine played a role in the car-
diac events and rule out any other reasons for
concern before vaccination is expanded to other
populations, the panel advised.

In addition, the enactment of national smallpox
vaccination compensation legislation is likely to
remove a key barrier to vaccination, opening up
the process to volunteers that heretofore may
have reticent. “As this is a complex matter, the
committee notes the need for additional clarifica-
tion by CDC to the states on the provisions of the
law, and for fact sheets or other explanatory mate-
rials for potential vaccinees,” the IOM advised.
Such fact sheets should explain the provisions of
the legislation clearly and protections enacted and
refer potential vaccinees to additional information
sources.

“It is imperative that before continuing to
expose individuals to a vaccine that is effective,
but not without some risks, the national and state
programs determine what level of pre-event vac-
cination is needed for preparedness,” the IOM
added. “. . . Although the initially expected civil-
ian numbers have not been reached, pausing to
evaluate remains an important component of the
overall program of safely building smallpox pre-
paredness. Also, by combining the safety data
from both civilian and military vaccinations
[totaling more than 460,000 vaccinees] a great
deal can be learned, shared, and disseminated.”

In advising the stoppage, the committee admit-
ted such a move was not without risks. A pause
could hinder preparedness and increase vulnerabil-
ity to a smallpox attack. “However, given that the

smallpox threat level, as it is publicly described,
has not changed, the committee continues to
believe that the benefits of the pause likely out-
weigh the risks,” the IOM said.

Some areas already have begun offering the vac-
cine to a wider population of potential vaccinees.
The committee recognized that it is important for
states to finish the vaccination of volunteers to
complete health care and public health response
teams according to state plans.

Still the committee urged CDC to “facilitate the
efforts of states that wish to pause to evaluate the
process and outcomes of their vaccination efforts
to date, and plan for next steps before deciding
whether and when to begin vaccination of new
personnel.” The CDC should provide states with
a target date when it expects to complete a revi-
sion of materials, data systems (adding new occu-
pational categories, etc.), and guidelines. States
that have identified a need for more vaccinated
volunteers to carry out specific smallpox response
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IOM cites litany of reasons 
in urging CDC stoppage 

The Institute Medicine (IOM) advised the
Centers for Disease Control and Prevention

(CDC) to pause its smallpox immunization efforts 
to permit time for the following developments:
✔ completion of an in-depth analysis and investi-

gation of all known serious adverse events to
date and possible risk factors;

✔ determination of what numbers and types of
vaccinated personnel are needed to achieve
preparedness;

✔ update of educational and training materials by
the CDC;

✔ revision of program data systems to include new
types of vaccinees and to account for differences
in data entry anticipated in expanding to a wider
range of occupational contexts and personnel; 

✔ development of guidelines regarding vaccine
“take” readings, vaccination site checks and site
care, and other issues related to vaccination fol-
low-up of new types of vaccines;

✔ establishment of communication and collabora-
tion with other partners (e.g., first responders,
security personnel, health care and hospital sys-
tems, community-based health care providers);

✔ revision by state and local programs of response
plans that lay out clear roles and activities for
teams responding to a potential event;

✔ strategic planning and reconciliation of the small-
pox vaccination program with other bioterrorism
programs and other public health priorities.  ■



functions will then be able to set their own time-
line for vaccinating these new groups.

A pause would allow time for CDC and the
states to modify vaccination plans, data systems,
and materials in response to changing circum-
stances (i.e., a new population of potential vacci-
nees). It would be helpful for many states if these
changes and revisions were made before they
proceeded with vaccination, in part to avoid the
difficulty of implementing changes midcourse.  ■

Pregnant pause: Vaccinia
given despite screening 
CDC forms registry to track women, babies 

More than 100 pregnant women have been
exposed inadvertently to smallpox vaccine

since immunization programs began in U.S. hospi-
tals, the military, and clinical trials, the Centers for
Disease Control and Prevention (CDC) reports.

Women who are pregnant or who are planning
to become so in the near future were warned not to
be vaccinated for smallpox. While a public health
investigation continues, the prevailing theory is
that most of the women were in a window period
in which they were pregnant but would not test
positive on screening. 

“There is a time period of about two weeks
between the conception of an embryo and the
implantation of the embryo in the uterus when
the pregnancy test would not be positive,” says
Joe Mulinare, MD, medical epidemiologist in the
smallpox activity branch at CDC. “We estimate
that eight to 12 women per thousand — [even] if
they had a pregnancy test during that period —
would not know that they were pregnant.”

Still there are indications the screening process
worked for the most part. The rate of inadvertent
exposure to smallpox vaccine among pregnant
women vaccinated during the first stage of the
civilian and military programs is approximately
one per 1,000.1 That rate is substantially lower than
the aforementioned rate of eight to 12 per 1,000. 

“In effect, what we found was about one in a
thousand women vaccinated inadvertently found
that they were pregnant,” he says. “So in a way,
we could say that we did a lot better then we
would have expected. The educational programs
that were being used actually didn’t do a bad job.
[But] we want to make sure we are doing the best

job possible. We want to determine if there are
any unique qualities or characteristics of [these]
women.”

The CDC is working with state health depart-
ments and the U.S. Food and Drug Administra-
tion to determine how the women received the
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Pregnancies missed in all
immunization programs
Military, clinical trials vaccinate the pregnant

The breakdown of pregnant women inadvertently
vaccinated in smallpox immunization programs

is as follows: 
Department of Defense: From Dec. 13, 2002, to

April 22, 2003, a total of 62,222 women of reproduc-
tive age were screened for smallpox vaccination, and
52,185 were vaccinated in the military program; 85
were inadvertently exposed to smallpox vaccine dur-
ing pregnancy. Of the 75 women with known vaccina-
tion status, 66 were primary vaccinees. The median
age was 22 (range: 18-35). On the basis of the esti-
mated date of conception, 62 women conceived
before vaccination and 23 conceived during the four
weeks after vaccination.

Civilian heath care and public health workers:
From Jan. 24 to April 24, 2003, 6,174 women of
reproductive age were vaccinated through the civil-
ian program. Six were inadvertently exposed to
smallpox vaccine during pregnancy. Three of the
women were primary vaccinees. The median age
was 31 (range: 26-38). On the basis of the estimated
date of conception, two women conceived within one
week before vaccination and four conceived during
the four weeks after vaccination. Two of the women
had miscarriages during early pregnancy. An addi-
tional two pregnant civilian women were in close 
contact with people recently vaccinated against
smallpox. Neither of these women have had known
signs or symptoms of vaccinia exposure.

Clinical studies: From November 2001 to April
24, 2003, 12 women from clinical studies who had
inadvertent exposure to smallpox vaccines during
pregnancy have been reported to the registry. The
denominator for women of reproductive age for this
population is not available. The median age was 28
(range: 18-42). Each of the women had a negative
pregnancy test on the day of vaccination.1

Reference 
1. Centers for Disease Control and Prevention. Small-

pox and pregnancy: Women with smallpox vaccine 
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Smallpox Vaccine in Pregnancy Registry —- United
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smallpox vaccine while they were pregnant or
just before they became pregnant. 

The CDC also has established the National
Smallpox Vaccine in Pregnancy Registry. The reg-
istry will follow women during their pregnancies
and their babies, after they are born, to better
understand what happens to pregnant women
and their babies who have been exposed to small-
pox vaccine. The principal risk factor is fetal vac-
cinia, a rare but serious infection of the fetus.

The registry includes women found to be preg-
nant when vaccinated, those who became pregnant
within 28 days of vaccination, and those who,
while pregnant, were in close contact with a person
vaccinated within 28 days. Women reported to the
registry will be monitored frequently during each
trimester and at the conclusion of the pregnancy to
document pregnancy outcomes. Outcomes will be
tabulated by trimester and reported. 

The CDC recommends that all pre-event small-
pox vaccination programs include pregnancy
screening and education components with these
elements: questioning about the possibility of
pregnancy before vaccination and excluding those
at risk; asking about the date of the last menstrual
period; providing education about fetal vaccinia;
counseling women to avoid becoming pregnant
during the month after vaccination; recommend-
ing abstinence or highly effective contraception;
and advising women who believe they might be
pregnant to perform a first morning urine preg-
nancy test on the vaccination day.2

“But [testing] wasn’t mandatory,” Mulinare
says. “For the most part women were given the
same information. Dependent on the location, they
would view a video and have some discussion.”

Between Nov. 5, 2001, and April 24, 2003, some
60,000 women of reproductive age (18-44) were
vaccinated against smallpox in three populations:
military personnel, U.S. civilian health care and
public health workers, and some clinical research
study volunteers. (See article, p. 30.)

Overall, 103 women inadvertently received
smallpox vaccine while pregnant or conceived
within four weeks of vaccination. 

Historically, approximately 50 cases of fetal
vaccinia have been reported in the world and

three have been reported in the United States. In
1924, an infant was born prematurely after the
mother’s vaccination during a smallpox epidemic.
The infant had vaccinia-like skin lesions and died
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CE/CME questions

For further information, refer to the CE/CME instruc-
tions box on p. 32. This procedure has proven to be
an effective tool for adult learners. If you have any
questions about the testing method, please contact
customer service at (800) 688-2421.

1. Which of the following is the only form of plague
transmissible from person to person?
A. bubonic
B. pneumonic
C. septicemic 
D. A and B

2. Despite the introduction of widespread use of
antibiotics, the fatality rate for plague has not
declined in the United States since the disease
was introduced in 1900. 
A. true
B. false 

3. The CDC recommends that all pre-event small-
pox vaccination programs include pregnancy
screening and education components that
include information on which of these elements?
A. the role of smallpox vaccine in infertility 
B. fetal vaccinia
C. the wide variety of birth defects associated

with smallpox vaccine
D. all of the above

4. According to special smallpox review panel at
the Institute of Medicine, as of April 29, 2003,
what percentage of vaccinees were included in
the Smallpox Vaccine Adverse Event Active
Surveillance System?
A. 99%
B. 74%
C. 48%
D. 34%

Answer Key: 1. B; 2. B; 3. B; 4. D



shortly after delivery. In 1968, a premature infant
born at 32 weeks to a vaccinated mother had vac-
cinia-like scars but was otherwise healthy and
developed normally. Affected pregnancies have
been reported among women vaccinated in all
three trimesters and among first-time vaccinees,
revaccinees, and among unvaccinated close con-
tacts of vaccinees. No validated prenatal test is
available for clinical diagnosis of fetal vaccinia
during pregnancy. 

Except for fetal vaccinia, smallpox vaccine has
not been clearly shown to cause serious birth
defects or other adverse events for the fetus or
neonate, including premature birth, low birth
weight, or miscarriage. Among the general popu-
lation, 16% to 31% of pregnancies end in miscar-
riages. While some miscarriages have occurred in
the current group of pregnant vaccinees, there is
insufficient data to know if their lost pregnancies
will exceed that seen in the general population. 

“The way the [smallpox] pregnancy register is
set up many of the women haven’t gotten even
through their first trimester,” Mulinare says. “So
we can’t really say what the miscarriage rate is
relative to the general population. In a general
sense, most of the [historical] studies were not
able to show any increase in miscarriages. A cou-
ple of studies suggested it, but those studies may
not have been well enough done to be the basis
for saying there is an increase.”

[Editor’s note: Health care providers, state health
departments, and other public health staff are encour-
aged to report all exposed pregnant women to the
National Smallpox Vaccine in Pregnancy Registry.
Civilian women should contact their health care provider
or state health department for help enrolling in the reg-
istry. Clinicians or public health staff should report civil-
ian cases through their state health department or to the
CDC at (404) 639-8253 or (877) 554-4625. Military
cases should be reported to DoD at (619) 553-9255. Fax:
(619) 553-7601. E-mail: ode25@nhrc.navy.mil.]
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After reading each issue of Bioterrorism Watch,
the infection control professional will be able
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• identify the particular clinical, legal or educa-

tional issue related to bioterrorism;
• describe how the issue affects health care

providers, hospitals, or the health care industry in
general; 

• cite solutions to the problems associated with
bioterrorism, based on guidelines from the federal
Centers for Disease Control and Prevention or
other authorities, and/or based on independent
recommendations from clinicians and bioterrorism
experts.  ■
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