Hanley: It’s http://www.ahrq.gov/
prep/projxtreme. Or call them at
(800)358-9295.

Rubinson: This is a question from
Dennis Archer from Harborview Med-
ical Center in Seattle. Will disaster
preparation be incorporated into a spe-
cialty section in the AARC [Ameri-
can Association for Respiratory Care]?

Branson: I don’t know. There’s a
movement for it, but we don’t know if
it is actually going to happen. There

. aren’t that many specialty sections, and
a lot of it depends on membership.
We’ll see.

Rubinson: I can see someone from
the audience suggesting that if you all
write e-mails to the AARC, it proba-
bly would happen faster.

Dennis also has a question for Lee.
Did Toronto stop their aggressive PPE
[personal protection equipment] and
environmental controls too soon and
trigger SARS 2 [severe acute respira-
tory syndrome]? He says that a news
article suggested that precautions were
lifted for political rather than scien-
tific reasons.

Daugherty: In their final report the
SARS Commission concluded that
there was no evidence to suggest that
political pressure resulted in a prema-
ture declaration of the end of the SARS
outbreak. They concluded that the de-
cision to lift precautions at the end of
SARS 1 was made “in good faijth on
the best medical advice available.”
Perhaps the most important lesson is
that consistent PPE use on an ongoing
basis, regardless of heightened con-
cern, is incredibly important. It’s very
easy for us to breathe a sigh of relief
when we perceive a lower infectious
risk and then become less vigilant
about using precautions. SARS taught
us that it behooves us to be very con-
sistent on an ongoing basis.

1. Campbell A. Spring of fear: volume one:
the SARS Commission executive summary.
2006. http://www.sarscommission.ca/
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report/vl-pdf/volumel.pdf. Accessed Octo-
ber 30, 2007.

Rubinson: Michael McGee from
Saint Francis Medical Center in Peo-
ria, Illinois, asks, do you see a role for
respiratory therapists [RTs] in hazard-
ous materials and/or hospital decon-
tamination teams outside of the emer-
gency department, to manage patients
before they enter the hospital?

Talmor: Originally, our decontami-
nation team was composed of nurses,
RTs, and physicians. We soon real-
ized that this was unnecessary. To de-
contaminate somebody—strip their
clothes off and wash them in water—
you don’t need any medical creden-
tials. The only people who will need
to be medically trained on that team
are the triage team, who need to be
highly trained and experienced. They
will need to rapidly assess patients’
respiratory status and differentiate be-
tween walking and nonwalking vic-
tims. There will also be an intubation
team, which will need to include an
RT. So it will be one or 2 positions
that will require a protected RT work--
ing outside the facility. We will prob-
ably need several teams, because func-
tioning in the protective suits is
physically exhausting. But each team
would require only one or 2 RTs.

Rubinson: The next questions are
from Frank Rando of the U.S. Depart-
ment of Homeland Security and U.S.
Department of Energy from Tucson,
Arizona. Eileen, the forward deploy-
ment of SNS assets such as the Chem-
pack system is a wise move. Are there
any plans for strategic placement,
meaning forward deployment, of any
medical equipment in addition to the
Chempack?

Malatino: The Push Packages and
some of our Managed Inventory are
already strategically placed through-
out the United States. We guarantee
that Push Packages will arrive within
12 hours. So that’s already in place.
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Branson: Jan Bard from Virginia
Mason Hospital in Seattle asks, are
there any online ways for RTs to get
continuing education units for emer-
gency preparedness? I don’t think
there is anything specific. There are
always classes that you can take from
your state and systems in your state to
get basic disaster preparedness. But
the AARC does have at Jeast 3 Web-
casts.1:3On all 3 of those I think they
would qualify and they are free on the
AARC Web site.

1. American Association for Respiratory Care.
The Strategic National Stockpile: what re-
spiratory therapists need to know. Featur-
ing Richard D Branson MSc RRT FAARC
and Eileen Malatino MSc RN. November
1,2006. http://www.aarc.org/education/
webcast/archives/national_stockpile/
index.asp. Accessed November 15, 2007.

2. American Association for Respiratory Care.
Mechanical ventilation in mass casualty
care. Featuring Richard D Branson MSc
RRT FAARC. April 5, 2006. http://www.
aarc.org/education/webcast/archives/
mass_casualty care/index.asp. Accessed
November 15, 2007.

3. American Association for Respiratory Care.
SARS: lessons from the front lines. Fea-
turing members of the critical care and re-
spiratory therapy staff at Mount Sinai Hos-
pital, University of Toronto. June 17, 2003.
http://www.aarc.org/education/webcast/
archives/sars/index.asp. Accessed Novem-
ber 15, 2007,

Malatino: I recommend the National
Response Plan, the National Incident
Management System, and the FEMA
courses that talk about incident com-
mand systems, to learn about the pro-
cesses that go on when stuff is re-
quested, and how it’s managed, and
the hierarchy of processes during a
disaster. I think it’s important to know
that.

Rubinson: Charles Reick from

Greater Baltimore Medical Center
asks, in a major event how can you
optimize getting your staff in to work
when they may have fears about safety,
or that they may never be able to leave
the facility once they get there, if they
have family care or other care issues,
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such as childcare, caring for a partner,
or elder care?

O’Laughlin: Most hospitals have an
annual safety fair, and those offer a
perfect opportunity to reinforce fam-
ily emergency planning. Nobody is go-
ing to feel comfortable coming to work
if they haven’t taken care of their own
family emergency planning and made
sure their kids, elders, dog, cat, or
whatever are taken care of. Family pre-
paredness planning has to be done
ahead of time, and it’s relatively easy
to do. It just takes some time to sit
down as a family and figure out how
you’ll do things. And once you have
addressed that, then there’s still an ed-
ucation component, because if it is an
infectious disease event, PPE and ba-
sic infection-control education will
need to be reinforced. Do the basics
over and over again, and that will take
care of a lot of things, though not ev-

erything.

Talmor: The people I"ve talked to
about the SARS epidemic told me there
was minimal absenteeism. In Hong
Kong the only people who were ab-
sent were the equivalent of traveling
nurses, who weren’t rooted in the com-
munity. In Toronto essentially any-
body who wasn’t told to stay at home
for quarantine reasons was at work.

So I think that health care workers
tend to “run towards the fire” so to
speak. I think absenteeism may less of
a problem than some people are wor-
ried it will be.

On the other hand, you do need to
set up family support mechanisms and
be creative about them. In Israel dur-
ing the Gulf War we went through a
lot of very similar issues. The high
school students in the community and
the medical students served as family
support workers. A lot of the medical
students were working in kindergar-
tens and daycare centers for the hos-
pital staffs. They were set up in teams
to go visit the health care workers’
homes. These aren’t jobs that you need
people from the hospital to do; these
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are perfect jobs for volunteers from
the community or educational institu-
tions around your hospital. This is
fairly easy to plan for, and I think that
it would prevent a lot of problems in
a time of need.

Rubinson: I went up and visited

North York General Hospital in To-
ronto as SARS 2 was ending. The peo-
ple that really kept their staff coming
were their human resources folks.
They took it upon themselves to make
a number of things possible. Some peo-
ple were on work quarantine and they
couldn’t even fill their gas tanks be-
cause they were only allowed to go to
work and go home. They had a gas
filling station come on site. People
weren’t allowed to buy groceries, so
they bought groceries for people. Kids
were getting kicked out of daycare,
because of fear of the disease, so they
provided daycare. It’s really impor-
tant that human resources provides
crucial services to allow staff to focus
on patient care.

On the other hand, it’s also the em-
ployees’ responsibility to be as pre-
pared as possible, and we need to give
them good guidance. I would like to
see that no one gets promoted without
providing evidence that they have an
adequate personal family plan. We
need to add incentive or it’s never go-
ing to be an institutional priority. We
need to make it the culture of the in-
stitution to be able to keep people com-

ing.

Malatino: I’'m also a Navy reserve
nurse, and we are required to have a
family plan in place for dependents
such as kids, spouse, or elderly par-
ents living with you. They also en-
courage people to think about their
pets and other things. And it’s not sim-
ply bringing in a plan and showing it
to them; I had to sign a piece of paper
that says I have a plan, so I had no
excuses if I got recalled. We need to
warn employees that this may happen,
that they have to come to work, and
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these are the consequences if they
don’t.

Rubinson: We have a question from
Dave Pierson from Harborview in Se-
attle. He says that in many ICUs un-
der normal conditions there’s numer-
ous different modes and different
ventilators in use and that the choice
of ventilator and mode are discretion-
ary. For instance, some people always
use pressure control and other people
always use APRV [airway pressure-
release ventilation]. People always use
high-frequency for refractory hypox-
emia or ventilatory failure in ARDS
[acute respiratory distress syndrome].
Rich, considering those practice pat-
terns, what are the crucial device fea-
tures you are going to consider for a
surge ventilator that’s acceptable for
patients and supported by evidence but
doesn’t necessarily need to have all of
the “bells and whistles,” or does it?

Branson: We have to look at what

the literature dictates; what’s the stan-
dard of care? I think the right venti-
lator weighs 10 pounds, offers vol-
ume-control, PEEP up to 20 cm H20,
controls Fio: [fraction of inspired ox-
ygen)], triggers reliably, works for adult
and pediatric patients, and has low gas
consumption and good battery life,
versus if I had to spend another $8,000
to have the options of APRV, active
exhalation valve, pressure control,
and/or PRVC [pressure-regulated vol-
ume-control ventilation].

We should stockpile ventilators that
meet the demands of the disease we
anticipate. It’s not like your full-fea-
ture ICU ventilators go away. You
would use the less expensive stock-
pile ventilators for stable patients, and
put the new avian flu patients or what-
ever on the full-feature ventilators. Ob-
viously we can’t afford a lot of $30,000
ventilators. Stockpile ventilators
should only provide what is minimally
required to meet standard of care. Per-
haps this is an aspect of triage. Maybe
a patient who can’t be supported with
low-tidal-volume ventilation, PEEP,
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and a certain Fio:should only receive
palliative care and the ventilator
should be used for a patient who has a
better chance.

I'look at ventilators all the time and
I still haven’t heard a reason why ev-
ery ventilator has to give a tidal vol-
ume of at least 2.2 liters. That seems
ludicrous now that we know the im-
portance of low-tidal-volume (6 mL/
kg) ventilation. But it continues, be-
cause if I make a ventilator that
provides 2.2 liters and somebody ¢lse
comes out with one that only provides
1.2 liters, I would tell all of his cus-
tomers that the reason he can’t pro-
vide 2.2 liters is because his system is
inferior, ignoring the fact that the ven-
tilator that provides only 1.2 liters
makes more sense because it has a
smaller blower, which provides greater
efficiency. Manufacturers engage in
this “spec-manship” that does not help
us. We need to be smarter consumers
and get past that. Everybody should
have the same absolute high thresh-
old.

Rubinson: If you had a blank check
and you could use $30,000 ventilators
for surge ventilators, would you have
hesitancy about getting more complex
vents because of issues about staff
knowledge, in-service needs, and
whether the devices come with com-
pressors and can operate on low-flow
oxygen? If money were not an issue—
say I give you 6 billion dollars to do
surge mechanical ventilation—would
you suggest any other strategy than
you’re proposing now?

Branson: If money were no object
and you could start from scratch, you
would build a ventilator that would
operate on alternating current when
it’s available, but it could also operate
just on pneumatic power.

My colleague Jay Johannigman sug-
gested that we need a device where
the first screen that comes up asks who
you are: an EMT [emergency medical
technician], a nurse, an RT, a surgeon,
an intensivist, et cetera, and what you
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select determines what knobs you see.
[Laughter and applause] If you’re an
EMT you can control rate, tidal vol-
ume, PEEP, and Fio,, and that’s it.
The device could also ask how tall is
the patient? And when you tell it how
tall the patient is, it sets ventilator pa-
rameters for you based on ideal body
weight from height, per the ARDS Net-
work [low-tidal-volume ventilation]
algorithm. Such a device could act as
multiple devices. For an EMT it’s a
simple replacement for a bag-valve-
mask resuscitator; in the hands of an
intensivist it’s a full-featured critical-
care ventilator.

I would also build an oxygen con-
centrator into it. I don’t mean to dis-
parage any one group’s expertise in
mechanical ventilation, but it would
be a big advantage to have the device
perform relative to the caregiver’s skill
and experience, as has been done with
the AED [automatic external defibril-
lator].

Talmor: I agree with Rich that the

type of ventilator is an aspect of tri-
age. If you can’t survive with what a
transport ventilator can deliver, then
you are probably so ill that you would
be triaged to expectant [palliative]
care. If I had an unlimited budget I
would try to fill another large hole in
our preparedness, which is monitor-
ing. We’ve talked a lot about ventila-
tion, but there is no monitoring capa-
bility in the Strategic National
Stockpile. Most states, as far as I know,
have not stockpiled any monitoring ca-
pability. That is more important than
purchasing a slightly better mechani-
cal ventilator.

Branson: Yes, an ideal stockpile
ventilator would have a built-in pulse
oximeter. Pulse oximeters are now so
small and require very little power, if
you don’t need all the fancy stuff and
you just want to see the heart rate and
blood oxygen saturation; that would
be a simple addition to a ventilator.
And I would suggest the same if I
were a manufacturer making mass ca-
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sualty ventilators. I would also include
noninvasive blood pressure measure-
ment. Perhaps it would also be possi-
ble to get blood pressure from a pulse
oximetry probe? This is wishful think-
ing, but adding those functions should
not be that expensive or difficult.

Rubinson: And I think cost is going
to be the key; it’s the trade-off of cost.
We as a group need to come up with
what are the appropriate trade-offs. I
also think we need to take it on our-
selves to study what are the minimum
features that would allow a device to
work for many, where we have opti-
mized the interplay of cost and fea-
tures. Whether it’s with animal mod-
els or utilizing other surrogates to find
out what is really essential, we need
more data.

When you look at the ARDS Net-
work data, generally about 13% of the
30— 40% who died did so due to hy-
poxemia or ventilatory failure.

Pierson:* I think you’re referring to

2 studies from Harborview (rather than
from the ARDS Network per se) that
examined the causes of death in pa-
tients with ARDS.1,2 Consistently over
a 25-year period, of all patients who
developed ARDS and did not survive,
only about 15% died of refractory re-
spiratory failure and our inability to
support them with the machine. So if
overall ARDS mortality is about 35%,
and 15% of those people die of actual
respiratory failure, as you say, Lewis,
only around 5% of the time are we
unable to support them in terms of
ventilation and gas exchange. The
great majority of ARDS patients die
of multiple organ failure and things
other than respiratory failure.

1. Montgomery AB, Stager MA, Carrico CJ,
Hudson LD. Causes of mortality in patients
with the adult respiratory distress syndrome.
Am Rev Respir Dis 1985;132(3):485-489.

* David J Pierson MD FAARC, Division of
Pulmonary and Critical Care Medicine, Har-
borview Medical Center, University of Wash-
ington, Seattle, Washington.
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2. Stapleton RD, Wang BM, Hudson LD,
Rubenfeld GD, Caldwell ES, Steinberg KP.
Causes and timing of death in patients with
ARDS. Chest 2005;128(2):525-532.

Rubinson: I think that goes to
Danny’s comment on how the venti-
lator is a triage mechanism.

Branson: Regarding the whole mar-
ket—and this is just the way things

are driven, I guess, for the military
and the government—you make a ven-
tilator, and all of sudden states are buy-
ing thousands of ventilators, so you
run back to the office and you take
your ventilator and you spray paint it
bright orange and put a hazmat [haz-
ardous materials] sticker on it and take
out an ad that says it’s ideal for mass
casualty ventilation.

What we really need is to sit down
and design a ventilator for mass casu-
alty ventilation, rather than trying to
find a mass casualty niche for an ex-
isting ventilator, with marketing and
add-ons. So far the market isn’t big
enough to attract big companies to pur-
sue this, and only small companies
have been doing it.

Rubinson: Sandra Barnes from Ol-
ive Harvey College School of Respi-
ratory Care in Chicago asks, has any-
one approached the governor of their
state to ask for a Good Samaritan law
to cover mass disaster training for
Project XTREME trainees or other
volunteers?

Hanley: I don’t know. One of our
recommendations was that we thought
that laws should be passed to protect
extenders who are to some degree
practicing outside their scope of
practice.

O’Laughlin: In Minnesota we’ve
adopted that as part of the Emergency
Health Powers Act. Some other states
have also looked at that, but I don’t
know how good the language is; it
differs from state to state.
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Rubinson: But your Emergency
Powers Act would cover people work-
ing outside their scope of practice?

O’Laughlin: Persons who are acting
consistent with a regional emergency
plan, even if operating out of their
usual area of care (such as at an al-
ternate care site), have some Good Sa-
maritan protections if acting in good
faith, as long as they adhere to what
would be considered the accepted level
of care for the situation.

Hanley: As I recall, for issues of per-
sonal liability, those are governed by
statues at the state level, not the fed-
eral level. Though it’s important to
encourage the passage of statutes that
would protect extenders, it’s not a fed-
eral issue, but a state issue.

Rubinson: At least that is how the
legal folks have explained it to us.
There’s no legal expertise on this
panel, although some of us have had
consultations from some very bright
legal minds on these issues. So it seems
to be a state issue. However, the “in-
vestigational new drug” designation
and paperwork is under federal con-
trol, under FDA, I think. Scope of prac-
tice is controlled at the state level.

If we have regional uniformity of
practice, that would presumably help
in the case of a criminal or civil lia-
bility case. And if there is federal guid-
ance, it may not be a mandate or it
may not be legally binding, but it can
be a 2-pronged approach from grass-
roots going up and federal going down,
to states being able to support the folks
who are doing their best to care for
patients during a difficult situation.

Malatino: We do exercises with the
states, maybe every month or a couple
of times a month, and a lot of ques-
tions have come up about the use of
items from the Stockpile, such as who
can dispense the medicines? The
Stockpile does not make recommen-
dations. That’s CDC’s job. SNS is part
of CDC, but we’re more logistics than
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anything else, even though we have
medical people working for SNS.

If you get a chance, do participate
in an exercise in your state, particu-
larly if it involves Stockpile assets.
Our trainers go out to the states, and
they practice taking Push Package ma-
terials off, distributing them, going to
points of distribution, and getting
whatever those products happen to be,
usually pills or antibiotics, and getting
those to people, and they do these
drills. So there are some opportunities
there for people to learn and to be
heard, because they’re dealing with
state emergency people at that time,
and these issues can be brought up.

Rubinson: It’s best to get guidance
from legal authorities in your own ju-
risdiction, because it varies state by
state. There are various interpretations,
because there’s a lot of uncertainty. I
encourage everyone working on disas-
ter preparedness to make sure you have
good legal consultation. Don’t rely on
legal advice from medical people.

The last question is from Eric Gjerde
from Airon in Melbourne, Florida,
who asks, taking an all-hazards per-
spective, should we rely only on ven-
tilators that operate on electrical power
or should we have a mixture of pneu-
matic and electrical ventilators?

Ritz: [ am hesitant to recommend a
pneumatically powered ventilator,
given the possible difficulty of sup-
plying oxygen in a disaster scenario.
As well, many hospitals have reason-
ably robust electrical backup systems
that will probably supply adequate
electricity. Having lived through a cou-
ple of these disasters myself, our in-
stitution ran on reserve generators for
4 or 5 days and could have gone longer
than that. Although, as Rich said, it
would be nice to have a ventilator that
could use either electrical or pneumatic
power.

Branson: I think Eric asked the ques-
tion partly because his company makes
pneumatic ventilators, which is OK, but
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the issue is, does the ventilator meet all
the other criteria, such as can it deliver
a tidal volume small enough for pediat-
ric patients and how high is its gas con-
sumption? Does it meet the important
disaster-ventilator criteria? If so, then
perhaps a pneumatic ventilator is worth
considering, but, like Ray, I would not
recommend stockpiling them. If your
hospital wants some of them for patient
transport, that’s great, but the big prob-
lems are situational.

If we have 3 RTs who usually work
in the pulmonary function testing lab
each watching 6 or 8 ventilators and
tasked with alerting the physician to
problems—if all they have is pneu-
matic ventilators and they’re only ca-
pable of telling me when they’re dis-
connected, and there’s no high-
pressure alarm or other alarms, then
it’s a safety concern.

I stress that I am commenting only
about stockpile ventilators for use in
the hospital. We have not discussed
use in the field, or in moving patients
to the hospital, or between hospitals;
those are where pneumatic ventilators
could play an important role.

Rubinson: I would also advocate, if
you are ultimately moving patients to-
wards hospital evacuation, then you’re
probably going to be outside of the
ICU, but not able to move all of your
patients immediately to another loca-
tion with copious high-pressure med-
ical gas. You’re not going to have 50
air medical units landing all at once.
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It’s going to take a while. Most of our
air medical units can only move in
onesies or twosies for people who are
critically ill. So because of that, the
expectation is that you are going to be
out of the unit and you’re probably
going to be working on compressed
gas for a while.

And the question is, will your ox-
ygen-conserving device be more ap-
propriate? When you’re prospectively
planning on stockpiling, what equip-
ment do you really want to buy? Do
you want to buy equipment that just
gets you by, or do you want to buy
equipment that is most likely to meet
the needs that you have? Different
places have different needs. I would
encourage you to deliberately think
about the need and then determine the
product, rather than just getting a prod-
uct and hoping that it meets your need.

Branson: OK, we’re done. I want to
thank you all. You didn’t sign a form

of consent, but you have been part of

an experiment; we’ve never done a
Journal conference in front of an au-
dience before. Thanks to Ray Masfer-
rer and the AARC for sponsoring the
conference. Thanks to Lewis Rubinson,
who over the last 5 years has taught me
a lot and become a good friend. His
expertise was essential for putting this
conference together. Special thanks to
Ray Ritz, because I gave him the hard-
est job, which was to figure out some-
thing that nobody knows anything about:
oxygen. He took it on without complain-
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ing. I would have complained a lot. And
thanks to everyone else who came.
You’ve all done a great job.

Ritz: I complained behind your back
a lot. [Laughter]

Branson: I'm going to have Dave
Pierson give us a final comment.

Pierson: I think what we have heard
and discussed and learned in the last
day and a half is something unprece-
dented, certainly for this organization,
and for people in this specific field. I
was tremendously impressed with all
the presentations. The primary purpose
of our Journal conferences—this one,
like all 39 previous ones—was to gen-
erate the corresponding 2 special is-

sues of RESPIRATORY CARE that come

in your mailbox a few months later.
The articles, which will be written by
the individual speakers, in some cases
with collaboration from other co-
workers at home and elsewhere, will
cover everything that has been dis-
cussed, and in some cases a lot more.
They will certainly be resources that
we will all find informative and help-
ful in a practical sense.

Finally, let me add my thanks as
editor, on behalf of the Journal and
the AARC, to all the faculty mem-
bers—and especially to Rich Branson
and Lewis Rubinson—for the tremen-
dous amount of effort they put into
the conference and the great success it
has been.
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URER2RRER R R EE2ET) 1220
TOREE, ST NAMERWRES I 2 b—
V3 U CHEREZ: EORHMIATT 9,
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N TFROEEIZOWTRIBESZHE L, £
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c MU H—ORREBLIOVNEEE L LA TE
VAYIRN
s 7T Ly Ty —IR— NEED,
- WEA SRS R TV D0,
OfTEHRE (FER, YIERRER L)
- PEASTAEEEE R X TN DD,
- INBANBERDNERA T > a AEBIZKER
22U,
Q= FHhe
c WEASRT=FEBEHEL T DD,
- BERMES L. BEETATEE LUIARNER D
NP = ¢4 A ViEN
@7 7— LHEEeE
c WEASRT T —LIEB R HEA TN,
<R, BERET I —bELHEEICHRMTE D
yIRR
OEFRE
s P RTVEREEE L B, XD Z LRk
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BEBRENN R A— R|TITZ DD,
@ENEIREE
s NRBEWEE-OEBRI 2 IRENZ BRIZ 5 2
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- EREEFAHANTOEEIZEE 20
D,
- HBEEIIL E DEREM,

2) JRRES I o L— 3 U COMREETE

AL TITAT AR I OREERRZEEI
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H AEENE R TR T, R EOMEIT %
BIFE L CH ABHEREN 23 HET 5, SRTEDEHM
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B RFEFREEFIRR L YEEE
OfEHZRE
(D EREEREDENFHES
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- BIREELE TORE
EEEE) : RV PARATAF (LZE 6N-33)
BEAIE : Sanwa(DIGITAL
MULTIMETER CD-780C)
QERS ALAEE LB COBNERRE
- B (BBB07eEIERs - TRSD)
QEEF B L UERFTORAIE
- FEAE : VAR
@WE - BEORAIE
- Calibration Analyzer RT-200(Timeter
Inc. S-"No.R12BS)
- FCERER(NEC)
(5)EF /Lt
- BEUMEREBRODET ¢
SMS Lung Simulator(S-No.AC091203)
- BRIER S I 2 l—a VB
TTL(Michigan Instruments Inc.
S-No.0929)
(6) N TRER e
CBRERSI 2 L— g VB
Servo iMAQUET S-No.2200050)
(VPR EIRE
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1. BFEROBRFEIXT HEME
[HRERAF]
PCV REE20 emH:0, #5X[EH4:10/min,
PEEP:0 cmH>0
OERIZEET 5HEE
(DB EGM
o NLFHERZRDFH
- N\IFhgs+a> 7Lyt
Q) EIREE TR L 58ME
JIS %7213 IEC B THRET D EMREAE
FENOT10% TIIRIERSENET 5, £8.
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o
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RS 44
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B 47 TH¥albl—F
e 70 BREE
T 48 BINEE
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BRENRED LPaCOMEMNT D Z L0385,
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a . PCVE 72 13PSV TII U ED R gL 3,
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ELH BN M ORREME E TR 302218
mBRLNZ (K1),

Paw
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(RRE]
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K2 BRIIal—varsaErHE

- CPAP(10 emH0)DBRIZ R U A 1M X0 %
10 DFHA, ERENN D72 o7z,

Pawiijiiigan gl

Flow = L

1L
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3

OMEFSRT Ly vy —HR— FEWETH
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FORRIZFRLTUIE D Dy,
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flow

[227E] PC- SIMV:8/min, PSV: 10 cmH:0, (Servo i V1: 350ml RR: 15/min)
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s IRRNVDAE
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F=# Paw R B)EB D LED (IR&< L,
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- 7T 7—LOBENEE (251%) IIAET, U
Ty MEETTEHBRY, BIoEED
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6) EhEREE
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AV
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4. MERERHE
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JERREN ® < RAVUTRREERITET 5 F THRHD )% (Bhadidh D)

[ATAHRER DR ESRM]
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flow
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@avr 74T ADEI

o 5?&}1‘20)’2@ k. (PCV 20 cm
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flow




ay7" 3{7/A — 50 ml/emH20 20 ml/emH20 10 ml/emH20
M7 avF5A4T7 2 AOBC L BEFROELL

OHEHDEIIT L BT

Paw

flow

8 RuEHHIOZES

2) CPAP i (iXEDBEWNILDEIEORN) — EXENAELD,
O—EHSKEDE N L DEFENENZEL (Trigger:10L, PEEP:10cmH:0)

BEENZ VD CPAP D L~ULMET L7V, 728NN oW IS HRET LTI bis
VY,

Paw

flow

VT _-éiiifi‘if S EApir b Sl e i

9 WMEEMEWIL D CPAP L~ LVOZEL

QFEO—HEFHIRET (AR L D | DED)
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R&EE 1. PEEP OcmH:20iZ5RE L.
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90, 100%DEER T v ¥ LMMIRE LHEIE
EITo7z, |
WIZHEREOREL, BKT— FEER

EHR . BRBEIL 21%. RIE 20cmH20,

REEFE 1 #. PEEP OcmH:2:01Z5RE L.
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DORE®ITo T2,

WXE L PEEP ORREIL. BERREE 21%.
FEREI 12 [Bl/5y, TRERH 1 BOSRHT

. FEERHIRIR TE 2 ATHREBOBRRK E1To 1,

-(‘\
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C. HreeRER
O BIRBRE
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® PEEPDORE TiZ 0cmH0DERE T 0.5
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+0.2cmH20, —[F#KEIL 96 Tml |
% & JE 10cmH:0 T i 285 £
2.5cmH20, —E#SET 171+2ml |
KSE 15cmH0 THRARRIE 32.1+
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ROV EHEOBVMELR LT,
PEEPDORETIZ 045 20 cmH20DFRE
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E. #&i
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L
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Volume fin Highélows [}

Flow High [vmin]

Praseurs {in Hightiond mber]
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B ®
i
L] e
/"" e
Voluma {in Highfiow) [mi]
&
e
,.--"‘""w
““---s--_.._‘_~
’.-“"/

oc’ 20 4.0 £3 gC 1

Time [s] Time (s] Time [s]

% 4-® PEEP OcmH,0&BRKEDRE

137 /149



| , .
Pressure (in Highflow) [mbar] Flow High Vi)

Volume {in Highfiow) [ml]

o
o
1

RSE : 20cmH,0

f T RS T T
0o 20 40 60 8¢ 15
Time [s]
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100
] T T N T T T
0o 26 4.0 €0 BC 10
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200 - A
450 / \ \
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Y \ \
L I I W 1 i b I
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