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As I write this column in late
August, summer is still with us. So
what comes to the mind of a wave-
form analyst? Surfing—in my case,
body surfing. 

This issue I find myself in Maui,
HI. It may appear as though I’m
always on vacation. However, as you
all know, our busy schedules and jobs
often leave those of us who choose to
contribute a bit more to our profes-
sion with no other alternative than to
“mix work with pleasure.” So . . . I
am just out of the four feet surf of Big
Beach in Maui when I catch this per-
fect wave. I am headed upward to
ride the crest when—b a n g— a n
incoming rip current drops me hard
against the firm beach. I quickly pro-
ceed to recover on my towel. 

I do not have a picture of my expe-
rience, but I do have many “pictures
of asthmatics “ who are transferred to
our PICU with graphics replicating
my “unfortunate” experience.  

Figures 1 and 2 are actual displays
from a noninvasive monitor able to
provide real time continuous simulta-
neous monitoring of pulmonary
graphics and the capnogram (the
curve of expired PCO2). What is the
connection? As you look at the
capnogram think of the early rise
which reflects the deadspace being
cleared as the wave you are about to
catch. Then think of the slow rising
phase, which is related to the amount
of CO2 being added by the blood to
the alveolar gas, as the ride to the
crest of the wave. Lastly, think of the
flat or plateau (not really seen in
either figure, but present on a normal
capnogram), which indicates that
your analyzer is capturing some indi-
cation of complete-end or near-end
exhalation, true alveolar gas, as the
exhilarating ride on the crest. Now
look again at Figure 1 and perhaps
you can relate to what our ventilated
asthmatics experience when we do
not allow them to complete at least
some of their exhalation phase. Then
remember that they cannot just “jump
out” as I did when surfing the
wave—they are in for this unfortu-
nate experience over and over.

At our institution we place incom-
ing asthmatics on monitors capable
of giving us some idea of what their
waves look like, and we attempt to
optimize their experience. Consider
Figure 1 again: there is no real ride
here. No glimpse of nearing a
plateau. We can pretty much figure
on a hyperinflated x-ray and know
that if we continue to ventilate at this
minute ventilation not only are we
tempting barotrauma, we are looking
at excessive ventilation days and a
slow wean. I doubt the asthmatic
wants to spend a vacation with us.

In Figure 2 we have decreased the
respiratory rate (shortening the inspi-
ratory time and/or decreasing the
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tidal volume sometimes also takes
place). We look for some indication
that the capnogram is nearing a
plateau. In addition, we have the tra-
ditional graphics. In this case the flow
time curve is utilized to give us some
additional confirmation of the degree
of air-trapping. 

So the next time you are faced with
an obstructive ventilated patient think

of surfing when you analyze your
waveforms—in other words, go for
the longer wave and ride it out.

(Caveats: There remain varying
“best practices” as to how to ventilate
the asthmatic. Our strategy represents
only one of many. Keep in mind that
the capnogram can be misleading in
the presence of severe V/Q mismatch.
A plateau may be visible in a severe
asthmatic with severe V/Q mismatch
who is being inappropriately ventilat-

ed if, in fact, the only exhaled gas
seen by the CO2 analyzer is from the
alveolar units that are not obstructed.)

On a final note, I hope to see you
all at the AARC Respiratory
Congress in November. Put some
thought into the future of the
Consultant Panel and come prepared
to commit to sharing your experi-
ences, thoughts, and comments in the
Bulletin or through the web page. ■
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Vent Checks Are Out!
Assessments Are In! 
A New Ventilator Management Program At Boston Children’s Hospital
by Peter Betit, RRT

Approximately three years ago, in
the wake of health care reform initia-
tives at Boston Children’s Hospital,
our department began to take a care-
ful look at our flagship service—ven-
tilator care. While we were confident
that we were providing exceptional
ventilator care, we realized that the
frequency of our ventilator checks
was arbitrary, that we had poorly-
defined standards for ventilator
checks, and that we had come to per-
ceive the “ventilator check” mainly as
a task that involved little more than
recording numbers on a log form. Of
course, we all knew there was more to
a ventilator check than just recording
numbers; there are important patient
assessments that are performed. But
what are they and how often should
they be performed?

What followed was the evolution
of a ventilator management program.
The evolution began with illuminat-
ing the problems with “standard”
ventilator checks to all staff members
to the point where they agreed that
the process needed close inspection.
Next, all staff members participated
in a task group process. The task
groups were centered around particu-
lar facets of the “ideal” ventilator
check, or as it came to be known,
“assessment.” The specific groups
addressed safety, assessment content,
process, documentation, and quality
improvement.

The safety group established stan-
dards for a ventilator system safety
check that included the verification of
ventilator outputs and function, and

the evaluation of alarms and adjunct
equipment. This group also proposed
that the interval for safety checks be
changed to every 12 hours. This pro-
posal was based on historically favor-
able ventilator complication data and
the fact that the checks would be
more thorough than the current every-
three-hour ventilator checks.

The assessment group reviewed
articles, text books, and clinical prac-
tice guidelines, and established the
content of the patient assessment.
This group proposed that the assess-
ment and the frequency be tailored to
the patient’s condition. The heart of
the patient assessment is the general
assessment, which consists of the
artificial airway assessment, the
physical examination, assessment of
the patient-ventilator interaction, and
the evaluation of laboratory data.
Additional assessments are conducted
in the acute and weaning phases of
ventilation.

A new “Assisted Ve n t i l a t i o n
Management Record” was created by
the documentation group. This new
form incorporated charting-by-excep-
tion for the safety check and narrative
charting for the general assessment.
This form provides the necessary
prompts, including one for a ventila-
tor management plan.

New equipment needs and process
obstacles were addressed by the process
group, and the quality improvement
group developed a tool to evaluate the
new program. Each group’s accom-
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A recent American Lung Associa-
tion (ALA) survey showed that most
Americans with asthma think their
disease is easy to control, but their
answers reveal that asthma may actu-
ally be controlling them.

Nearly 15 million Americans now
have asthma, and according to this
new survey, the vast majority of
patients and parents believe the dis-
ease is easily managed. Yet 84% of
patients and 78% of parents admit
that asthma has had a negative impact
on their lives, with three quarters of
them reporting unscheduled visits to
the doctor over the past year because
of asthma attacks.

“Far too many asthma patients are
merely coping with the burdens asth-
ma places on them, instead of active-
ly seeking appropriate treatment for
their symptoms,” says Linda B. Ford,
MD, ALA president. “This survey
affirms that asthma is a major public
health problem, and that significant
misunderstanding of the disease
exists in the patient community.”

According to the survey, the idea
of asthma “control” often includes a
tolerance for missing work, missing
school, unexpected trips to the doctor,
losing sleep, and significantly hin-
dered participation in exercise,

sports, and family activities. Patients
and their families often wait for the
wheezing, chest tightening, and other
symptoms to strike rather than take
preventive measures to help keep
symptoms from occurring in the first
place. Many make dramatic lifestyle
adjustments to avoid things that can
trigger an asthma attack. One
patient’s response to his lifestyle of
avoidance was: “If something bothers
me, I just don’t do it. That’s life!”

The survey was conducted by
Yankelovich Partners in April and
May of this year. It consisted of inter-
views with 781 asthma patients (aged
16 and older) and 536 parents of chil-
dren with asthma. In addition, four
focus groups were conducted in
Chicago and Denver—two of them
with patients 16 and older, and two
with parents of children with asthma.
The survey was funded by a grant
from Merck & Co., Inc., a pharma-
ceutical products and services com-
pany.

Nearly one in five A m e r i c a n
households includes one or more
family members who have asthma—
so a lack of disease understanding
creates a substantial societal cost.
Missed time from school and work,
along with medical care (direct and

e m e rgency room costs) all con-
tributed to estimated U.S. asthma
costs of $12.6 billion in 1997, says
the ALA.

Disease management: Reacting to
triggers and symptoms 

Misunderstanding of the disease
and its treatment options were preva-
lent even among those who cope with
persistent asthma. More than half of
those surveyed—54% of parents and
55% of adult patients—only treat
asthma when symptoms occur. The
majority of parents (79%) and adult
patients (73%) surveyed did not
understand the difference between
controller medicines (which help
keep asthma symptoms from occur-
ring in the first place) and reliever
medicines (short-term, fast-acting
medications that help stop symptoms
after they have begun). For asthma
patients, not knowing the diff e r-
ence—and not using the right kinds
of medicines at the right times—can
be dangerous.

A number of focus group respon-
dents said that they simply don’t like
the idea of taking controller medi-
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plishments were compiled into a docu-
ment titled, “Ventilator Management
Program,” which includes policies for
frequency of assessments, standards for
the various assessments, and an appen-
dix of formulas and definitions. T h e
program was reviewed by both the
department and our medical directors.
The various critical care services were
also oriented to the changes and given a
copy of the program. After extensive
s t a ff education, the new program was
piloted over a three month period.
During this time feedback was com-
piled and refinements made to the
record. The final program has been in
place for well over a year.

This new program accomplished
favorable results in many areas.
Patients now receive a more thorough

assessment tailored to their acuity
level. Respiratory therapists are no
longer under pressure to visit every
ventilator every three hours and can
better meet the needs of all critical
care patients. Most importantly, ther-
apists can now, on a more consistent
basis, attend team rounds and provide
valuable information with respect to
ventilator care. Documentation dupli-
cation is greatly reduced, because the
new program emphasizes specific
patient/ventilator assessments that are
only performed by respiratory care
staff.

This program continues to be eval-
uated by a quality assurance program
that examines the documentation.
The data is shared with staff mem-
bers, and periodic refresher sessions
are conducted. We continue to evalu-
ate ventilator complications and con-

tinue to have favorable results.
The biggest problem we had as we

addressed this issue was moving a
group of people through so many
changes. While there is still disagree-
ment on some points of the program,
all respiratory therapists have
embraced this new program and have
found it to be helpful in the manage-
ment of busy ICU assignments and in
enhancing ventilator care.

To gain more insight into safely and
e ffectively reducing the hours between
ventilator checks, please attend the
debate entitled “Routine Ve n t i l a t o r
Checks Should be Abandoned” that
will take place at the A A R C
Respiratory Congress on Monday,
November 9 at 10:30 a.m. between
Katie Sabato and John Salyer. ■

“Vent Checks” continued from page 2
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American Lung Association Survey Offers
Revelations about Living with Asthma
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cines every day; they also expressed
concerns about side effects and a
build-up of tolerance to medication.

For those patients in the focus
groups, the ideal asthma medicine
would prevent attacks, eliminate the
need for any other medication, have
no side effects, and be administered
in a once-a-day pill.

Try not to laugh; try not to cry 

The survey revealed an extensive
range of lifestyle adjustments made
to accommodate asthma. One patient
stated that when walking the steps to
his apartment, he has to “take a five-
minute break on the way up,” a situa-
tion he accepts as “normal.” Others

reported they actually try not to laugh
or cry too hard for fear of triggering
an attack.

Seventy-three percent of parents
and 61% of adult patients said that
being prepared for asthma symptoms
is always a consideration when plan-
ning family activities. A number of
focus group participants said they
take the necessary precautions to
avoid asthma “triggers,” which can
include avoiding dogs, cats, smoke,
cold, dampness, carpeting, and any
kind of strenuous physical activity.

Race/ethnicity differences
confirmed 

The survey results also confirmed
conclusions reached by previous clin-
ical studies which found that the

severity of asthma is greater among
African-American and Hispanic
patients and families than in whites.
Parents surveyed report that more of
their children have major problems in
the areas of participating in sports,
exercise, going to the emerg e n c y
room, missing school, and obtaining
good medical care.

African-Americans and Hispanic
adult respondents report they are
more likely to go to the doctor unex-
pectedly, to need emergency room
hospitalization, and to miss time from
work or school. Both of these survey
groups view the disease as more dif-
ficult to control than do whites.
(American Lung Association Press
Release) ■
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FYI . . .
Studies look at infant sleeping
p o s i t i o n

Three studies published in the July
22 issue of JAMA suggest that while
the nationwide campaign to prevent
sudden infant death syndrome by
convincing parents not to put infants
to sleep on their stomachs has made
some headway, the task is far from
complete –

Telephone surveys conducted
between 1992 and 1996 found that

the number of parents who placed
their infants to sleep on their stom-
achs declined from 70% in 1992 to
24% in 1996. The number who placed
their infants to sleep on their backs
increased from 13% to 35%, and par-
ents placing infants on their sides
increased from 15% to 39%. T h e
SIDS rate declined approximately
38% in the same time period. African
American mothers, mothers between
the ages of 20 and 29, those in the
mid-Atlantic or southern states, and

mothers who had a previous child
were more likely to place their babies
to sleep on their stomachs than other
mothers. 

A study of 394 low-income, inner-
city mothers conducted between
August 1995 and August 1996 found
that about 40% of the infants were
placed to sleep on their stomachs—
almost double the national average.
Factors predicting placement of

New Credential Announced by NBRC
Effective July 1, 1999, the current

CRTT credential designation issued
by the National Board for Respiratory
Care (NBRC) will become “CRT,” or
“Certified Respiratory T h e r a p i s t . ”
The NBRC Board of Trustees unani-
mously approved the name change to
better reflect current practices in the
profession. 

How will the name change affect
practitioners who hold the CRTT cre-
dential? AARC Times recently fea-
tured an interview with key NBRC
leaders who outlined some of the
main components of the change and
what they mean to those already in
the profession. Here is a brief sum-
mary of the key points made during

that interview:
The name change was scheduled

for July of 1999 to correspond with
the administration of the new entry-
level examination content. The lead
time will also allow the NBRC to
effectively communicate the change
to all of the communities of interest. 

Current CRTTs will receive a let-
ter, embossed with the NBRC seal,
saying that they are now officially
recognized as CRTs. They can pro-
duce that letter, along with their
CRTT certificate, as proof that they
have passed the entry-level exam or
its equivalent. 

The NBRC will send out a letter
explaining the change to all hospitals

with respiratory care departments. All
state licensure/credentialing boards
will be notified as well. 

Current CRTTs won’t be required
to obtain a replacement certificate,
but one will be available at a nominal
cost of $6 for those who would like
one. A certificate order form will
accompany the notification letter.

CRTTs should plan to provide their
department managers with a copy of
their NBRC letter declaring them
CRTs. 

The letter to current CRTs is
expected to go out in early 1999,
most likely when the NBRC does its
annual renewal mailing to all creden-
tialed members. ■

“FYI...” continued on page 5



infants to sleep on their stomachs
included: low income, A f r i c a n
American race, the presence of a
grandmother in the home, and the
m o t h e r s ’ intentions to place their
infants on their stomachs shortly after
delivery.

A survey of almost 8,000 mothers
found that when the infants were one
month old, 18% of the mothers
placed them to sleep on their stom-
achs—lower than the national aver-
age of 24%. However, by the time the
babies were three months old, 29% of
mothers were placing their infants to
sleep on their stomachs. For women
with only one child, influences
responsible for the change included
family or friends and the infants’
behavior (mothers said their infants
seemed to sleep better or preferred
sleeping on their stomachs). For
women with more than one child,
influences included experiences with
an older child and the behavior of the
infant. Both groups of women also
cited the advice of health care profes-
sionals as an important influence. 

(JAMA 1998;280:373-374) 

Pediatric asthma doesn’t bene-
fit from adding salmeterol to
c o rt i c o s t e roid therapy

Research has shown that adding
salmeterol to a moderate dose of
inhaled corticosteroid results in better
outcomes for adult asthmatics than
simply doubling the corticosteroid
dose. Dutch researchers who evaluat-
ed the therapy in children, however,
found no long-term benefits of such
therapy.

They randomized 177 asthmatic
children to receive either beclometha-
sone 200 mcg b.i.d, salmeterol 50
mcg b.i.d., or placebo, in addition to
beclomethasone 200 mcg b.i.d. The
results showed that while children in
the salmeterol group had slightly

superior peak expiratory flow rates
during the first 24 weeks of therapy,
measures of lung function were about
the same for all the groups at the one
year follow-up. 

The researchers note, however,
that growth was significantly slower
for the children who received the
double dose of beclomethasone, lead-
ing them to conclude that increasing
the corticosteroid dose is contraindi-
cated in children. (Am J Respir Crit
Care Med 1998;158:213-219)

A i rway inflammation plays a
role in childhood asthma

Researchers have traditionally
questioned the importance of airway
inflammation in asthmatic children.
A new study from Australian investi-
gators, however, suggests that airway
inflammation is associated with both
asthma symptoms and airway hyper-
responsiveness (AHR) in this popula-
tion.

Their study involved 170 children
between the ages of eight and 14,
36% of whom had a previous diagno-
sis of asthma. All of the subjects
underwent hypertonic saline chal-
lenge, and sputum samples were col-
lected from 167 of the children.
Those who had experienced asthma
symptoms in the past two weeks were
2.25 times more likely to have signif-
icant sputum eosinophilia when com-
pared to those who had not exhibited
symptoms. Hyperresponsiveness to
hypertonic saline was also strongly
associated with higher levels of spu-
tum eosinophils, sputum mast cells,
and nasal eosinophils. 

The authors conclude that airway
inflammation is “an important deter-
minant of asthma symptoms and
AHR,” and note that induced sputum
analysis can be used to evaluate the
problem and also holds potential as a
monitoring tool. (Am J Respir Crit
Care Med 1998;158:36-41) 

Facial structure linked to SIDS

Facial structure may play a role in
sudden infant death syndrome
(SIDS), say Scottish investigators.
Their study, which compared 15
infants who died of SIDS with 15
controls, found that those who died
had smaller maxillary and mandibu-
lar angles than those in the control
group. Because facial structure is, in
part, inherited, they believe their
findings could prove useful in estab-
lishing a familial link in SIDS and
call for larger studies to be conducted
to investigate the issue.

They also note that the retroposi-
tion of the maxilla and mandible in
the group of infants who died from
SIDS is similar to facial structures
often observed in people with
obstructive sleep apnea or hypopnea,
and suggest that therapies used to
treat those conditionsÑsuch as
CPAPÑshould be studied to see if
they would be useful for at-risk
infants as well. (BMJ 1998;317:179-
189)

New drug targets RSV

The first monoclonal antibody
approved by the FDAfor treatment of
an infectious disease targets pediatric
patients at high risk of developing
serious lower respiratory tract disease
caused by the respiratory syncytial
virus (RSV). The MedImmune drug,
Synagis, was tested in a Phase III trial
of 1,502 high-risk patients and result-
ed in a 55% reduction in hospitaliza-
tions when compared with placebo.
Researchers say a simple injection of
the drug in the physician’s office can
protect high-risk children and greatly
reduce deaths from the disease.
(PRNewswire) ■
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