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Intravenous PH Medications and the |

Disclaimer: Information in this
article does not represent any
specific standard of care. The
purpose of this article is to
describe patient care issues
related to intravenous PH
medication delivery in the MRI
environment.

Our PH patients on intravenous
Flolan or Remodulin infusions
present a special challenge
when they require an MRI
scan. Since subcutaneous Re-
modulin can be stopped for the
duration of the scan and easily
restarted post procedure, it is
not included in this discussion.

THE MRI ENVIRONMENT
Magnetic Resonance Imaging
(MRI) uses strong magnet and
radio frequency energy to pro-
duce images that include the
soft tissues of the body
(muscles, nerves, brain, discs,
ligaments, etc.). The strong
magnetic field produces an
environment in which several
safety issues impact patient
care.

The term MRI environment is
used to describe the general
environment present in the
vicinity of an MRI scanner and
includes anywhere in the MRI
procedure room, including the
center of the bore of the MRI
scanner. There are many MRI
scanners that vary in age,
strength of the magnetic field,
and technology. Therefore, it
is highly advisable to be famil-
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iar with the type of MRI scan-
ner used at your facility and
work with the radiology staff
to plan ahead for how your
PH patient®"s
appropriately met within
safety guidelines established
for the MRI environment.

[The MRI environment produces
several safety issues that impact
patient care. Photo courtesy of
Marilyn Schmidt, RN, and the
staff of the BryanLGH Medical
Center, Lincoln, NH.

Internal or external medical
devices can present a MRI
hazard and are grouped into
five types: projectile effect,
twisting, burns, image arti-
facts, and device malfunction.
It is therefore imperative that
only MRI safe medical de-
vices are used.

The American Society for
Testing and Materials
(ASTM) International defines
MRI safe as a device, when
used in the MRI environment,
has been demonstrated to pre-
sent no additional risk to the
patient or other individual, but
may affect the quality of the
diagnostic information. The
MRI conditions in which the
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device was tested should be
specified in conjunction with the
term MRI safe since a device
which is safe under one set of
todigéiothssmay aoa e fould go
be so under more extreme MRI
conditions.

The Institute for Magnetic Reso-
nance Safety, Education and
Research, and The American
College of Radiology recom-
mendation to continue intrave-
nous medication in the MRI
scan room is to switch the pa-
tient"s me d i
safe infusion pump during the
procedure. We are all aware that
the CADD Legacy, CADD MS-
3, and CRONO Five ambulatory
infusion pumps are not MRI
safe medical devices. This is
clearly stated in the user manual
for each pump.

WHAT IS COMMON PRAC-
TICE?

For patients needing MRI scans
the majority of our experience
has been with IV Flolan or Re-
modulin patients whose medica-
tion infuses through a CADD
Legacy pump.

Currently most PH centers add
tubing to the CADD-Legacy so
that the pump can extend out-
side the room, usually under the
MRI door. This may involve
adding anywhere from 5-8
lengths of tubing. The length
will depend on the MRI room
and how far the table is from the
door.

(Continued on page 2)
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The extension tubing
needs to be without an
anti-siphon valve and
adapters are necessary
for connecting the
lengths of tubing. Check
your MRI suite because
the door may seal too
tight and kink or occlude
" the tubing. If this hap-
pens, an MRI safe infusion
pump or syringe adapter may
be needed. Any one of the spe-

[Photo courtesy of Marilyn
Schmidt, RN, and the staff off
the BryanLGH Medical Cen-

It is important to note com-
ments from Bruce Larson,
RPh, Clinical Specialist with
Smith Medical MD, manufac-
turer of CADD-Legacy pump,
in which he s
than the nominal length of
administration tubing affects
the accuracy of the medication
delivery rate, the extent of
which has not been studied.
Furthermore, introduces the
possibility that the extension

t

he medi

ping t
There are generally not any
adverse events resulting from
extending tubing in this man-
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wertbe the manufscturer grarnmo r

ings should be taken into con-
sideration as centers decide
how to proceed in the MRI
environment. Extending tubing
with the CADD-Legacy is the
commonly practiced approach
around the country so that con-

ter, Lincoln, NE} cialty pharmacies is a good tubing may get kinked in a cerns regarding effect on
resource to supply extra tubing doorway or on mechanical medication delivery may be an
and advice on setup. equipment in the room, stop- area for further study.
USING MRI SAFE DEVICES

Continuation of Flolan or Remodulin medication can be done in a way that meets safety stan-
dards established for the MRI environment utilizing a MRI safe infusion pump. There are at least
two non-magnetic infusions systems that are MRI safe medical devices.

oOFor patients
scans the majority of our
The MRidium 3850 MRI IV Pump is generally considered for large infusion but is capable of
rates as low as 1 mL/hr. The MRidium Syringe Adapter set for this pump is the best choice for
Flolan or Remodulin infusions. A 10-50 cc syringe will deliver IV fluids at accurate low flow
rates.

experience has been with IV

Flolan or Remodulin patients

Setup includes a 10-50 mL syringe filled with Flolan or Remodulin that is the same con-
centration as the patient®“s medication c
Attach the medication filled syringe to the MRidium syringe adapter tubing.

The small diameter tubing (0.045 inch) is primed with 4 mL of fluid and then placed on
the MRidium 3850 pump. Set pump rate in mL/hr. and the volume.

Disconnect the patient from the CADD Legacy pump, attach the MRidium tubing to the
patient “s existing F lwaylstapootkRrethenadaptdr, bnd stardt i
the pump.

whose medication infuses

through a CADD Legacy

pump.

>
oD

-Marilyn Schmidt, R.N.

Post procedure, disconnect the MRI pump tubing and re-attach the CADD-Legacy cassette and
pump.

The Continuum MR Compatible Infusion System is made by Medrad MR. The pump specifica-
tion for flow rate can be set as low as 0.1 mL/hr.

. The patient®“s current
ume and put into either a plastic bag or glass bottle.
2. Attach the Medrad tubing, load into the Medrad pump, prime the line, and set the appro-
priate volume and rate in mL/hr.

3. Disconnect the patient from the CADD pump and connect the
Medr ad tubi ng tedsting Flodan/Remodulindime
using a 3-way stopcock or other adapter.

medi cati on concenit

[Lung MRI (right) courtesy obr.
Mike Noseworthy at the Brain Body
Institute, and Professor in Bio-
Medical Engineering]

Post procedure, disconnect the MRI pump tubing and re-attach the CADD-
Legacy cassette and pump.

(Continued on page 3)
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USING MRI SAFE DEVICES
The patient®“s current medi cation concentration us &ds
important to note that while on the MRI safe pumps, the rate for dose delivery is in mL/hour instead of mL/24 hours.

Many radiology departments have MRI safe infusion pumps available so it may be helpful to work with MRI staff to see if this
is a feasible option for your PH patient.

SPECIAL CONSIDERATION FOR MINITURIZATION PUMPS

A patient on IV Remodulin regulated on the CADD MS-3 or CRONO Five pump who needs an MRI scan presents a bigger
challenge to continue medication within the restrictions of the MRI environment. Miniaturization with concentrated Remodulin
solutions utilizing these small ambulatory pumps have not yet reached wide spread use, so experience with this type of situa-
tion is limited.

A reasonable approach is to change the very concentrated medication solution to a more dilute concentration as would be used
to deliver medication in a 100-mL cassette. Then the choice can be made for continuing the infusion during the MRI scan using
the CADD-Legacy pump and extension tubing or a MRI safe pump or syringe adapter.

This involves several steps!

1.Stop the infusion on either the CADD MS-3 or CRONO Five pump.

2Wi t hdraw t he
3.Flush the line with saline.

me d i

cation in the

4.Re-prime the line with the new concentration to be used.
5.Attach the extra tubing and CADD-Legacy pump or the appropriate infusion set if a MRI safe device is used.

pati ent

e

s central

Post procedure, repeat steps 2-4 to reattach the patient back to their usual concentration and minia-

turization pump.

Please note that the CRONO Five pump will have an alarm when an infusion is stopped. The

CRONO Fi ve
wi | | emi t a

User

There are reports that some physicians
have allowed their patients on these con-
centrated Remodulin infusions to have
the infusion stopped for the duration of
the MRI scan. The catheter end is
capped and the infusion is restarted at
the end of the procedure. The thought
process, of course, is that Remodulin
with its longer half-life should not be
associated with problems of rebound
pulmonary hypertension symptoms for
the relatively short duration of the scan.

Besides concern for patient tolerance
with the medication stopped, another
worry is the potential for line occlusion.
These patients are all on anticoagulation

Gu i
sequence

de “lf

short

states
of five

therapy so the risk of line occlusion may
be negligible assuming the INR is main-
tained at an adequate target range of
about 2.0.

To my knowledge the patients in whom
this approach has been utilized have not
experienced any adverse events or ef-
fects. However, this method should
not be attempted unless you have a
stable patient that will tolerate being
off medication, the INR is at a thera-
peutic level and it is a direct PH phy-
sician order.

Regardless of the PH medication or
pump used, when our PH patients re-

t he
sounds

pump

quire an MRI
scan,  special
thought  and
planning needs to take place. Work with
a specialty pharmacy to ensure all as-
pects of your pat
ately addressed. Be familiar with the
MRI scanner at your facility and col-
laborate with the radiology staff to fa-
cilitate a safe and trouble free experi-
ence for your PH patient.

By Marilyn Schmidt, RN
BryanLGH Medical Center
Lincoln, Nebraska.
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Pediatric Update

American Academy of Pediatrics

The pneumococcal
conjugate  vaccine
(PCV/Prevnar)
should be given to
children with pulmo-

Pneumonia and Influenza Vaccination®®Y  hypertension

Recommendations for Children

As with adults, pneumonia and influ-
enza virus pose a dangerous health risk
to children with pulmonary hyperten-
sion. They both put tremendous
amounts of strain on their cardiovascu-
lar system that could lead to respiratory
distress, heart failure, and, if not treated
early and aggressively, even death.

QUEStIOﬂ C‘O MAR Ean | tell my patients

with pulmonary hypertension about structured exercise?

Very little is known about the risks and
benefits of exercise for someone with
pulmonary hypertension (PH). We
know exercise for healthy individuals is
very beneficial to improve heart and
lung function, increase muscle tone,
and reduce risks of systemic hyperten-
sion and coronary artery disease. In
addition, exercise helps control weight
and may prevent other chronic diseases,
such as diabetes, stroke, and certain
types of cancer. Exercise can improve
mood and reduce anxiety. Because ex-
ercise is such an important part of a
healthy lifestyle, inactivity is consid-
ered detriment al

Most patients with PH have symptoms
of dyspnea with mild to moderate exer-
tion at the time of diagnosis but are
asymptomatic at rest. People with PH
symptoms at rest or with very mild
exertion need to be monitored very
closely during activity and may be cau-
tioned against exercise. Risks of exer-
cise with PH include syncope, hypoxia,
additional right ventricular strain, hy-
potension, and excessive fatigue.

less than 23 months
of age. It should be
given  concurrently
with other recom-
mended childhood vaccines at 2, 4, 6, and
12-15 months of age. These children
should then receive their first dose of 23-
valent pneumococcal polysaccharide
(23PS) vaccine at 24 months (at least 6-8
weeks after last dose of PCV) and then
another dose 3-5 years after the first dose
of 23PS vaccine.

Prior to starting an exercise program, a
PH physician specialist should be con-
sulted. It is essential to create an exercise
program that is individualized to each
patient?™"
state. Recommendations on exercise may
change over time depending on response
to treatment and symptom limitations.
Enrollment in a formal rehabilitation pro-
gram may be beneficial to facilitate closer
monitoring of symptoms, heart rate, oxy-
gen levels, and blood pressure.

Exercise programs could include cardio-
vascular activities (walking, biking, or
tswimnang)eafidor adtietesl fdcdsing on
muscle tone (stretching or arm/leg lifts).
Straining or I i f
should be avoided. Light functional resis-
tance exercises may be considered for
some individuals but should be done be-
low shoulder/heart height with frequent
breaks. Since walking on an incline or
exercising both the arms and legs simulta-
neously can potentially have a greater
effect on increasing blood pressure, these
forms of exercise should be avoided or
prescribed conservatively.

Infants and children with PH should be
vaccinated ANNUALLY starting at 6
months of age with the influenza vaccine.
Members of the
health care providers, should also have an
annual influenza vaccine.

For further information on vaccination
guidelines for both children and adults,
including catch-up schedules for children
not previously vaccinated, visit the Cen-
ters for Disease Control website at http://
www.cdc.gov/vaccines/pubs/ACIP -
listhtm or the American Academy of
Pediatrics at http://www.aap.org.

By Daniela Brady, R.N.
Columbia University
New York, N.Y.

Marsha G,
PH patient and
hiker

A

The NuStep is a very popular mode of
exercise that involves both arm and leg
movements. Persons with PH should be
instructed to rely predominately on their

s functi on &gs and alpwatleeir drmys toanovd in d i

relatively passive fashion while perform-
ing this exercise.

Medical professionals need to educate
patients to be aware of some general ex-
ercise guidelines. It is important not to
over exert. Activity should be stopped if
symptoms such as: lightheadedness, fa-
tigue, chest pressure, palpitations, or ex-
cessive shortness of breath occur. Using a
recovery time of 5-10 minutes without
being exhausted or ongoing worsening

pati er

S ec

symptpoms manhel@putignts measure i g h't s

how much activity is appropriate. Avoid-
ing activity during outdoor temperature
extremes is very important. Generally,
cold, heat, humidity, high elevation, or a
concomitant illness will worsen activity
tolerance and warrant additional caution.

by Traci Stewart, RN, MSN
University of Iowa
Iowa City, Iowa

Have a question that you would like an expert opinion on? Chances are another PH provider may have the very sametisisstion. T

tion is designed to obtain answers for you from the experts in our field. With each issue we will pick one or two duatstavestieen

submitted and share the question and response in the newsletter. Submit your question to Robyn at Robyn@PHAassociation.ol

PH RESOURCE NETWORK
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The PH Resource Network Dinner and Scientifi

PHA" s bienni al
ence and Scientific Sessions includes
many exciting events for both patients
and providers. This year, Conference
will be held June 20-22 at the Hilton
Americas in Houston, Texas. It prom-
ises to be an exciting and informative
event.

There are several events during Confer-
ence specifically for medical profes-
sionals and members of PH Resource
Network.

Networking Event:

A dinner will be held on Thursday,
June 19, for all members of PH Re-
source Network. The Dinner will in-
clude a presentation on strategies to
designing and conducting research
projects, by keynote speaker Diane
L. Carroll, PhD, CNS, BC, FAAN.

[Dr. Diane Carroll (left)
will be the PH Resource
Network Dinner keynote
speaker at Conference in
Jund

- M

Dr. Carroll is the Yvonne L. Munn
Nurse Researcher at the Yvonne L.
Munn Center for Nursing Research
Institute at Massachusetts General Hos-
pital. Dr. Carroll has held various nurs-
ing positions, including Clinical Nurse
Specialist and Research Nurse in car-

Meet the AmEnign Schmidt BN

Over the years, I have
"had an opportunity to
| experience many chal-
| lenges and changes in the
| nursing field. My profes-
- sional experience has

included critical care, pre
-hospital care, EMS coordinator, flight
and emergency nursing, cardiac rehabili-
tation, and lung transplantation.

My involvement in pulmonary hyperten-
sion began as a secondary focus as lung
transplant coordinator at BryanLGH
Medical Center in Lincoln, Nebraska.

Chair for t he
search Committee. She has programs
of research in cardiovascular nursing
and patient safety.

Furthermore, Dr. Carroll has had suc-
cessful mentorship roles with clinical
nurses that have produced eight publi-
cations from staff-generated research
questions. She has an extensive publi-
cation history in peer-reviewed nursing
journals and has presented both nation-
ally and internationally.

Dr. Carroll is a Fellow of the American
Academy of Nursing, the European
Society of Cardiology and the Ameri-
can Heart Association and received the
2006 Research Award from Massachu-
setts Registered Nurses Association.

|
Educational Opportunities: I
The Scientific Sessions, held on Fri-
day, June 20, are an exciting compo- |
nent of the Conference specifically for |
medical professionals. The Scientific I
Sessions provide updates on cutting
edge PH research from a variety of |
disciplines and perspectives. |
|
|

The theme of the Scientific Sessions
will be Determinants of RV Function
on Molecular, Pharmacogenomic and|
Metabolic Levels.The Scientific Ses-
sions enable researchers and medical |

What started with one patient with pul-
monary hypertension waiting for trans-
plant developed into a dedicated program
for PH.

I was grateful to have initially spent time
observing the PH program at the Rush
Heart Institute Center for Pulmonary
Heart Disease in Chicago. During the
eight years working with PAH patients, I
have been responsible for all aspects of
program implementation, patient teach-
ing, patient monitoring. I am the primary
resource for PH questions and informa-
tion at BryanLGH Medical Center.

| ndiae sumgeaytand acardéology ddd im & e professionals to exchange and absorb
P a metvrideas th pulmddarynhgportensioe -

research. In addition to the five expert
presentations, the top abstracts of the
Poster Session will be presented.

Conference Questions?

Please contact Jessica Hardy, Associate
Director of Meetings Planning at
Conference@PHAssociation.org.

PH Resource Dinner Information?
Please contact Robyn Duarte, Medical
Services Program Associate at
Robyn@PHAssociation.org.

Scientific Sessions Inquiries?
Please contact Rachel Pokorney,
Associate Director of Medical Services
at Rachel@PHAssociation.org.

For Your Patients!

We encourage you to be a part of this
exciting event by attending Conference,
as wel |l as suppor
increase awareness of Conference
amongst PH patients (particularly newly
diagnosed). Please order free copies oiI
Conference materials and other usefull
educational materials to give to your
patients or to make available in your
office. The conference registration bro-
chure is now available to order in quan-
tities on the free materials order form in
the store:
www.PHAssociation.org/store/

I have utilized the skill of experienced
PH providers and specialty pharmacy
clinicians many times along the way.
It is one of the reasons that I try to
have a strong involvement in our pro-
fessional organization. I do all of my
own teaching with new medications,
from which I have acquired a good
knowledge base of the various PH
medications and pump systems.

I am a member of PH Resource Net-
work Education Committee and have
done several area presentations on PH
to various nursing groups and our local
support group.


http://health.groups.yahoo.com/group/PHRN/post?postID=NMfHStaBWdlei4kDAs04_tWMJVjKYb6WNxYHGWH7LhgQWdXmNUtInT42hvNRfxm6j8LI8Um7HCT0uJH77pL5CzAf8Go
mailto:Robyn@PHAssociation.org
http://health.groups.yahoo.com/group/PHRN/post?postID=EZAPatZqrAZLgz4EkhV1X_J0JjIf-dhHH6SbNO1Fa_ncB0fw1cifGY4aDCgm_-7vyud9uYTq87jgz_ylx61k_Q
http://www.phassociation.org/store/freeform.asp
http://www.phassociation.org/store/freeform.asp

Pulmonary Hypertension Association The PH Resource Network Newsletter staff would like
801 Roeder Road, Suite 400 to encourage your participation to make this a useful

Silver Spring, MD 20910 network tool for members. Suggest an idea for a
301-565-3004 topic, volunteer to write a feature article, ask a

| '1 ,l‘WWW.PHAssociation,org question, pass along a great article you have come
114 across or just give us your feedback about the news-

The mission of the PH Resource network is letter. Submit questions about any article presented

in the newsletter or submit requests for past issues
) ) . to Robyn Duarte at the contact information provided
sion (PH) patients and family members and below. Ideas, comments or suggestions may be sub-

provide support and education for healthcare mitted to any of the following individuals:

to improve the lives of pulmonary hyperten-

professionals by: Marilyn Schmidt at ~ marilyn.schmidt@bryanlgh.org

e Developing strategies to improve patient Traci Stewart at  traci - stewart@uiowa.edu
Mae Centeno at mace@baylorhealth.edu
Robyn Duarte at phr n@PHAssociation.org

care and establishing guidelines for

healthcare professionals

e  Supporting research opportunities 4 . . ‘A
e Providing opportunities for professional Wedre on th eAe b!
development www.PHAssociation.org/phrn ‘
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Welcome ta\ibw dtetter!

This newsletter, compiled by the Educa-
tion Committee of PH Resource Network,
is intended to provide a professional fo-
rum to share, learn, network and enhance
our practice and understanding of PH.

We are excited to bring to you the second issue of the PH Resource Network
newsletter. PH Resource Network is comprised of professionals with a wealth of
clinical information, knowledge and experience. The purpose of this newsletter is
to share this clinical knowledge to address issues unique to PH patients, facilitate
communication within our network, and serve as a resource for members. The
newsletter will be sent electronically to all PH Resource Network members quar-
terly. Any. member may contribute b(lecause the nevysletter will only be as good as ter is not an endorsement of any particular
we collectively make it. Our professional growth is always evolving so together

. : method or form of treatment but a
we can offer support and knowledge through sharing and commitment. Those of | . sharing"” o f i nfor mat
us c?ﬁ tlhe% I;Z(.iuc}aztlon C011;nm1ttee hope t'hallt ygu 1\;/11111 ﬁn_d th;: ;ewgletter interesting you in your PH plan of care and broaden
and helpful in the care of our very special and challenging PH patients. your understanding of clinical situations.

CO m m |ttee CO'm K/I]%@@t ifanhe ResearciCaminRigelications

Dear PH Resource Network Members,

The information provided in the newslet-

PH Resource Network has re-launched a survey, to learn the independent research projects its members would be interested in
conducting themselves or would like conducted by other members of the PH Resource Network. By participating in the sur-
vey, which should take less than five minutes, you will have a part in shaping the future of scientific research on pulmonary
hypertension. When you're ready to respond, please try to set aside about five minutes of uninterrupted time. To keep things
simple, we are not using passwords to access the survey, but that means there isn't a way to return to a partially completed
survey. If you completed the survey in February, please disregard this message and thank you for sharing your opinion.

The survey is available at http://www.surveymonkey.com/s.aspx?sm=DOgeY XORMsvi4OD5SLwpVeQ 3d 3d. It will be
open until May 5, 2008, so please complete the survey as soon as possible.

If you have any questions about the survey, please contact Robyn, a PHA Medical Services Program Associate at
Robyn@PHAssociation.org or 240-485-0761.

We look forward to hearing from you!
Sincerely,

Research and Publications Committee


http://www.surveymonkey.com/s.aspx?sm=DOqeYXORMsvi4OD5LwpVeQ_3d_3d.
mailto:Robyn%40PHAssociation.org
mailto:marilyn.schmidt@bryanlgh.org
mailto:traci-stewart@uiowa.edu
mailto:mace@baylorhealth.edu
mailto:Robyn@PHAssociation.org

