
Preparing for HCFA’s security standards
Evaluating the need for an in-house e-mail policy

Electronic data security standards were mandated under the
Health Insurance Portability and Accountability Act of 1996.
Congress was given until August 1999 to enact privacy protec-

tions, but if Congress does not act by then, the secretary of Health
and Human Services (HHS) is authorized to implement privacy
protections.

An HHS spokesman interviewed by Home Infusion Therapy
Management states the standards will likely take effect sometime this
year. Although the standards were developed with medical records 
in mind, he added that e-mail would be included under certain
conditions.

“If the e-mail contained patient or confidential information it would
not necessarily have to be encrypted, but safeguards would be required
to make sure others could not access the information,” he says.

While the acceptance of e-mail has spread, the understanding of its
potential hazards and pitfalls in the work environment has not. E-mail
is not an informal means of conversing, especially for professionals in
the workplace. 

If your organization allows employees to use e-mail at work but does
not have a formal e-mail policy, you could be making a grave mistake.

“It is difficult getting people to understand that e-mail isn’t a
substitution for a telephone call or a conversation in the hall,” says
Wendy Sapp, CRM, chairman and acting task force leader of the
Prairie Village, KS-based Association of Records Managers and
Administrators (ARMA) standards advisory and development com-
mittee, as well as the records manager for Hercules Incorporated, a
chemical manufacturer in Wilmington, DE. 

“These communications are a record of an organization and there-
fore are subject to all the legal ramifications that a corporation’s
records are. They are subpoenable.”

The biggest difference is privacy, according to Sapp.
“People consider telephone conversations and talks in the hall as pri-

vate between Person A and Person B; but as soon as something is sub-
mitted in writing [through] an e-mail system, you cannot consider it as
private,” she says.
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“People are too relaxed about e-mail, and the
main thing they need to remember and that any
e-mail policy needs to reflect is that e-mail is
not confidential in any sense of the word,” says
Elizabeth Hogue, JD, a health care attorney
based in Burtonsville, MD.

“There have been instances where hackers
broke into systems and retrieved or sent e-mail,
and even Bill Gates is defending his e-mails to
various people.”

While phone conversations and water-cooler
talk are, for the most part, temporary and not
recorded, e-mails have a shelf-life that may sur-
prise you.

“Even if you delete a message out of the sys-
tem, it could sit on a back-up tape on a shelf
indefinitely unless the tape is erased,” says Sapp.

How to make a policy

The first criteria of creating a corporate e-mail
policy is simple:

• Confidentiality.
“We recommend that any corporate e-mail pol-

icy should state that under no circumstances is
confidential information to be placed in e-mail,”
advises Sapp. 

“Do not do it. Don’t risk somebody’s salary or
medical information floating around.”

She notes that because e-mail is a company
record, the information in that record should be
handled in a similar fashion to how you handle
paper documents. 

In that respect, your e-mail policy does not
have to be a separate document in and of itself.

“An e-mail policy should be part of a broader
record retention program, not just as a stand-
alone policy but in the context of a records reten-
tion policy,” notes Sapp.

Hogue agrees that the policy has to be entirely
different from your current record retention and
standard corporate policies.

“I would apply the same confidentiality policies
to e-mail that I would recommend to communica-
tions in general, and that is a need-to-know basis,”
says Hogue. She adds that having e-mail opens
your computer system to prying outside eyes.

“One of my concerns is that in order to have e-
mail you almost need to open your computer sys-
tem to the world,” she says. 

“There’s a channel by which anyone in the
world could get into my computer, and as an
attorney I have many concerns regarding
confidentiality. 

“I know that a lot of attorneys use e-mail, but
I’m not sure we know what e-mail does to
attorney-client privilege. That’s why I discourage
communications with legal counsel via e-mail.”

• Retention.
Because your e-mails are considered company

records, retention also becomes an issue. Storing
the information may not be a challenge, but
maintaining a useable format can prove difficult.

“If you have a retention period longer than 10
years and your e-mail system changes, at some
point you must go back to any stored items and
look at the medium it is stored on and migrate it
to the next generation,” says Sapp.

She adds that many organizations require two
copies of documents stored in different locations,
in case of a fire or similar disaster. 

This can be as simple as copying files and
keeping one set of tapes in a separate location.

• Etiquette.
You never know who is going to see the e-mail

you send or receive. That’s why Hogue recom-
mends including e-mail etiquette in your policy.

“I’ve read stories about people intercepting e-
mails, so I would include in the policy a prohibi-
tion of any talk that is derogatory toward anyone
in the office or any patient,” she says.

• Security.
Home care professionals wouldn’t dream of

leaving patient files readily available for anyone
walking through the office. 

Hogue recommends using the same considera-
tion in protecting your e-mails and computer
files in general.

“I think computers should be locked,” she
says. 

“Medicare surveyors have always said that
files with patient information in them should be
locked and should not be lying around. The same
is true for computers and someone should moni-
tor that. When you’re away from the office for
meetings or lunch or at night, that computer
should be locked.”

ARMA, which ANSI has determined is a stan-
dard certifying body for the United States, cre-
ated the e-mail task force in 1995. 

It took more than three years for the committee
to get a full document that could be submitted for
public review and comment. Sapp expects the
final document to be available in the third quar-
ter of 1999. 

[For more information, call ARMA at (800) 422-
2762 or visit its Web site at www.arma.org/hq.]  ■
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Picking the right PICC 
for patients, staff
What to look for when it’s time to shop

Maybe you’re hearing complaints from nurses.
Maybe a peer told you about another PICC.

Or maybe you just want to get an idea of what’s
available on the market.

Whatever reason you decide to shop for a new
PICC, there’s definitely a right and a wrong way
to go about it. Although cost is an issue, there are
many other aspects to choose a PICC. (See chart,
p. 16.)

Nancy Moureau, BSN, CRNI, and president of
PICC Excellence in Orange Park, FL, says there
are three broad areas she suggests home infusion
providers consider when shopping for PICCs:
features, price, and support.

CDC sets guidelines

It’s important to note that all three come
under what the Centers for Disease Control and
Prevention (CDC) recommend in its Guideline
for Prevention of Intravascular-Device-Related
Infections:

“Select a device with the lowest relative risk of
complications (infectious vs. noninfectious) and the
lowest costs for the anticipated type and duration
of IV therapy. The risk and benefits of replacing a
device at a recommended schedule to reduce infec-
tious complications should be weighed against the
risk of mechanical complications and availability of
alternative sites.”1

1. Features
“There are certain features that I encourage

people to look for,” says Moureau. “These are all
benefits, but they are not requirements.”

• Reinforced extension sets cut down on
breakage.

Extension sets aren’t all you should consider.
Also look at the catheter wall itself, says Lynn
Hadaway, MEd, RNC, CRNI and principal of
Hadaway and Associates, an infusion therapy
consulting firm based in Milner, GA.

“Look for information about the tensile 
strength and the amount of pressure the catheter
can tolerate,” she says. “Injection from small
syringes, catheters that are partially or completely
occluded from blood or drug precipitate and
undue amounts of stress such as sudden pulls or
getting caught on clothing or a door present

situations where a strong catheter is needed.”
• Size of introducers, specifically the smallest

introducer size that will accommodate the largest
catheter.

• Flow-through guidewire, which allows the
user to check for blood return during insertion
with a guidewire in place.

• Hydrophilic guidewire to reduce stuck
guidewire problems.

• Valved hub or closed ended catheters reduce
the risk of air emboli.

• Guide markings with numbers on the
catheter.

• Catheter material (polyurethane or silicone
or some other impregnated polymer).

• Clamp on the catheter.
These are all plusses, not requirements, accord-

ing to Moureau.
Darnell Roth, CRNI, president of D/R

Intravenous Therapy Consulting, of St. Louis,
adds several other features to the list.

• Insertion tray with everything needed for
safe insertion.

“Some clinicians prefer the breakaway needle
over the peelaway sheath, so they need to know
if both are available rather than having just one,
which will limit the staff and make some of them
uncomfortable,” she says.

Other features include safety factors such as
devices that protect staff, patients, and caregivers
from needlesticks.

Hadaway says you should also consider
catheter length, particularly if you do not believe
that cutting catheters has been proven safe.

Lastly, look at the insertion tray.
“There are a variety of components required

for a safe insertion that should be included in the
insertion tray,” she says. “You should place a big
emphasis on the size of the drapes and whether a
gown is provided.”

The tray should also include a repair kit for the
temporary repair of any device should you need it
while in the home.

2. Price
Most cost from $50 to $80, depending on the

kit, according to Moureau, although she points
out that Bard’s Groshong valved catheter costs
more than $80.

“It’s a patented device and they charge more
for it,” says Moureau.

Make sure you shop around. Moureau notes
that many providers end up paying too much

February 1999 / HOME INFUSION THERAPY MANAGEMENT 15

(Continued on page 17)



16 HOME INFUSION THERAPY MANAGEMENT / February 1999

PICCs/
Midlines

Lifevac
Vygon

(201) 471-5200

VCath
HDC

(800) 227-8162

LCath
Luther Medical
(714) 544-3002

Groshong
Bard

(801) 595-0700

Perqcath
Bard

(801) 595-0700

Arrow
PICC

(800) 828-1732

Cook
C-PICC

(800) 457-4500

BMW-Catheter
Innovations

(800) 418-2828

Clinicath
Simms

(612) 628-7202

First PICC
BD

(801) 565-2300

Accuguide
B Braun

(800) 523-9676

BioVu 
Johnson & Johnson
(800) 433-5170

Material

Silicone
Polyurethane

Silicone

Silicone (SilCath)
& polyurethane

(Lcath)

Silicone
Valved Closed

End
Blue

Silicone

Polyurethane

Silicone

Silicone with 
valve in hub

Silicone

Silicone

Polyurethane

Polyurethane
Light blue

Intr oducer 
Types

Splitting needle,
peelable cannula

Breakaway needle,
peelaway

introducer, seldinger

Pealaway needle,
peelaway plastic
sheath, seldinger

Intact cannula,
add-on hub,

seldinger

Peelaway
introducer cannula,

seldinger

Peelaway
introducer,
seldinger

Peelaway
introducer,
seldinger

Peelaway
introducer,
seldinger

Peelaway
introducer,
seldinger

Peelaway
introducer

Shielded catheter
introducer,
seldinger

Peelaway valved
introducer,

protected needle

Catheter
Sizes

2fr/23g
3fr/20g
4fr/18g

dual 4.5 18g

2fr/23g
3fr/20g
4fr/17g

4.5fr/16g
dual 4.5 & 5 fr

28g, 2fr/24g
3fr/20g
4fr/18g
5fr/16g

duals (x3)

3fr/20g
4fr/18g
dual 5fr
19/20

2fr/23g
3fr/20g
4fr/18g
5fr/16g

dual 4,5, 6fr

4fr/18g
5fr/16g

dual 4 & 5fr

3fr/20g
4fr/18g
5fr/16g

duals 6 & 7fr

3fr to 7 fr
Brand new

3fr/20g
4fr/18g
5fr/16g

3fr/20g
4fr/18g
5fr dual

3fr/22g
4fr/18g
5fr/16g
6fr/14g

3-4 fr

Intr oducer
sizes

24g
22g
19g
17g
15g

22g
19g
16g
15g

24g
20g
19g
17g
14g

17g
15g
13g

22g
19g
17g
15g
13g

17g
15g

19g
17g
15g
13g
11g

19g
17g
15g
12g
10g

17g
15g
14g

19g
17g

20g
16g
14g
12g

19g
17g

Single
Lumen

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Dual
Lumen

Yes

Yes in PICC
& Midline

PICC
staggered

Yes

Yes

Yes

Yes
staggered

dual tip

Yes

Yes

No

Yes

Yes

No

Midline

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Unknown

Yes

Yes

Yes

Yes

How to Find the Right PICC

Source: PICC Excellence, Orange Park, FL, 1998.



because they haven’t looked at all the available
products and compared price.

Roth cautions against giving cost too much
consideration.

“Cost is a consideration as long as the cost fac-
tor does not compromise quality,” she says.

3. Support
Switching to a new PICC is difficult enough

considering the time involved and the re-training
of staff once you make the move. The last thing
you want is a manufacturer that leaves you high
and dry. Moureau notes that there are certain
aspects of support you should be able to expect
from the manufacturer/distributor.

• Easy accessibility for questions.
“For general questions about the product, you

should be able to expect a 24-hour call back from
your sales rep,” says Moureau. “If the sales rep is
difficult to talk to and to get in touch with, that’s
not a value.”

• Literature support.
Make sure you are given plenty of advertising

material and product information up front.
Having such information in front of you will
assist you when making comparisons between
catheters. This should also include reference
information such as articles supporting the use 
of and safety of the catheter.

• Clinical support.
“The clinical component would be trou-

bleshooting and consultation services on a case-
by-case basis when there is a specific problem,”
according to Hadaway.

Along those lines, Moureau says in such situa-
tions you should be able to count on getting a call
back within four hours with an answer to any
problem or difficulty you may be having with the
catheter.

• Education support.
Initial as well as ongoing education is a real

plus and should be factored in as a benefit.
“That’s very important for PICC lines,” says

Moureau. “Staff can’t use a product unless each
nurse is trained to use the product correctly.
When staff is properly trained, there is lower lia-
bility for the distributor and manufacturer.”

Moureau notes that, as with any business, the
adage ‘You get what you pay for’ holds true.

“Don’t expect the manufacturer to provide
everything for free,” she says. “Assistance and
facilitation is enough.”

“There is also the continuing education piece
necessary to take a person without any experience
placing these lines and providing them with the CE

as part of the qualification process,” says Hadaway.
Roth points out that some manufacturers offer

videos on insertion and management that can
become part of a provider’s reference material.
Moureau adds you may have to ask to find out
what is available, as some manufacturers don’t
provide such materials without a request.

Most manufacturers have care and mainte-
nance posters, training manuals, CDC tip sheets,
utilization programs, standing order forms, liter-
ature libraries, and a host of other helpful materi-
als available to users.

The last word

Moureau notes even after all of your home-
work, there’s only one way to make sure you’ll be
happy with your choice: Take it for a test drive.
One of the most common mistakes she sees is
people buying on nothing more than written lit-
erature and sales pitches.

“Don’t buy without a trial, and try several
products out for a comparison,” she says. “Of the
14 or so PICC products available on the market,
choose the best for you and your patients, not just
the one on the contract. Frequently, the smaller
PICC manufacturers’ price will be less than the
contracted PICC company price.”

Hadaway notes that some manufacturers may
not provide free samples but may offer a money-
back guarantee if you are not satisfied. Either
way, be sure to take the PICCs for a test drive.

Reference

1. Pearson ML, Hospital Infection Control Advisory
Committee. Guideline for Prevention of Intravascular-
Device-Related Infections. Infection Control Hosp Epidemiol
1996; 17:438-473.  ■

Early results promising 
for valved catheter
Second entry into market faring well in first year

Reducing the incidence of occlusion in long-term
vascular access devices is a major concern of

home infusion providers and nurses. With the
recent introduction of its PASV (pressure activated
safety valve) line of vascular catheters, Catheter
Innovations of Salt Lake City is hoping to give
infusion providers a helping hand to win the battle.

Marcia Wise, RN, director of clinical support
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at Catheter Innovations, says that the products
already introduced in the PASV line won’t be the
last.

“The PASV technology is currently available in
our midlines, PICCs, and tunneled catheters,” she
says. “We are close to release of another device,
called the PASV protector, which is an add-on
valve designed to provide the same technology to
peripheral IVs and other types of enteral venous
catheters. There are also plans to market in
implanted port with the PASV technology early
next year.”

The concept behind the patented technology
lies in a small, silicone disc valve housed inside a
plastic hub. When infusion begins, the pressure of
the fluid flow opens the valve. Or, if you attach a
syringe and aspirate, the fluid flow of blood in the
catheter opens the valve. Otherwise, it remains
closed, reducing the incidence of occlusion.

The benefit of the PASV catheters is that the
valve is housed in the external hub so it is not
exposed to blood and fibrin. Also, the valve is
engineered to control when and if it opens.

“It takes a minimal amount of pressure to open
the valve during the infusion, but requires a
higher pressure to open during aspiration,” says
Wise. “This allows aspiration of blood with a
syringe, but will prevent blood reflux during situ-
ations when the bag runs dry or the patient
changes positions.”

The catheters are priced between non-valved
catheters and the Groshong from Bard, the only
other valved catheter on the market.

Wise is waiting for the publication of two studies
— one conducted at Harborview Medical Center in
Seattle and the other at West Virginia University
Medical Center in Morgantown — so Catheter
Innovations will have data on the PASV catheters
and their effectiveness on reducing occlusions. 
She notes no comparison studies between the
Groshong and PASV catheters have been done.

The verdict is . . .

Some using the catheter say it is just what the
doctor ordered.

“I followed five patients that had a tunneled
catheter,” says Sherry Hoffman, RN, nurse edu-
cator for Columbia Homecare, in Salt Lake City.
“I’ve also put in about five PICCs and 10 mid-
lines. I felt very confident that the patient was
in a safer environment because of the catheters.
You don’t have to worry about air embolisms or
bleedout if the lines become disconnected.”

Romaine Reeves, BSN, MA, MBA, TNCC, 
IV nurse consultant with PharMerica, of San
Antonio, has had similar experiences. 

She has used the catheter primarily in long-
term care settings in patients ranging from 35 
to 95 years old and disease states including uri-
nary tract infections, respiratory infections,
nutritional deficiencies, hydration needs, and
multiple therapies.

“In long-term care patients I will insert the
catheter but not necessarily care for the patient,”
she explains. “I have more security knowing that
the possibility of air embolism is greatly reduced,
as well as the fact that bleeding out is a little less
likely to occur.”

Comfort and security isn’t the only benefit.
Reeves, who normally has an infection rate of less
than 3%, has a zero infection rate with the PASV
catheters.

While Reeves and Hoffman tout the clinical
benefits, they add that the additional cost may be
worth it in most cases.

“Cost was considerably different; you didn’t
have to use the needleless systems because
Catheter Innovations advises all hookups be
direct to the catheter,” says Hoffman.

Wise adds that with the recommended flush-
ing protocol of saline once a week, there are
fewer supplies necessary to send to patients’
homes. Hoffman points out that this made
patient education much easier, because you only
had to teach to flush with saline.

Reeves does note the additional cost could
play a factor in some providers being able to
afford to switch.

“We need to look at the cost, especially with
prospective pay,” she says. “At $3 to $15 more
per catheter — depending on the catheter you’re
comparing it to — if you put in 500 a year, cost
could be a major factor.”

What’s the catch?

Hoffman points out when you aspirate blood,
there is residue left on the threads of the catheter
because it is hooked up directly to the lines.

“I’m teaching people that if they are drawing
blood at the same time you’re doing the dressing,
use the sterile 4x4 and wipe that off,” she says.

Reeves adds that using the catheter may require
an alteration in preparing the catheter for insertion.

“You have to put the wire through the catheter,
and that is an extra step in preparing the catheter,”
she says.  ■
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Making money through
managed care
Signing contracts isn’t all you need

You’ve marketed to managed care organiza-
tions and been rewarded for your efforts in

the form of several managed care contracts.
You’re treating numerous patients and your staff
is swamped — but your bottom line is getting
weaker by the day. What went wrong?

Having managed care contracts does not nec-
essarily translate into making money on those
contracts. Variables can arise at any time, altering
whether your contracts are profitable. That’s why
Karen Lovell, director of business relations and
development for Baylor HomeCare in Dallas, reg-
ularly evaluates each managed care contract to
ensure that it is profitable.

“We have had managed care as a principle
payer on the infusion side of our business for sev-
eral years now,” she says. “Although that does
bring in business, fewer visits are approved per
patient, meaning costs are allocated over fewer
visits.”

Lovell has found that, by looking at Baylor
HomeCare’s managed care contracts, not all are
as profitable as originally hoped. Hence the need
to periodically review the contracts to see exactly
what they are adding to — or detracting from —
your bottom line.

“You need to evaluate these contracts and ask
yourself if you are making money,” she advises.
“We started looking at that more seriously about
a year ago and at the point now of actually termi-
nating some contracts because they are not as
lucrative as we had anticipated.”

Lovell notes a common problem is expecting a
certain volume of patients but getting fewer
patients (and visits) than the payer originally
indicated would come your way.

Getting started

Lovell notes before doing any analysis of your
managed care contracts, you first need to know
your costs. If you haven’t done this prior to negoti-
ating the contracts, that’s another story altogether.

“The hardest thing for us to do has been evalu-
ating costs,” says Lovell. “It’s not hard figuring
the direct costs, but you also have to add in the
indirect costs associated with each visit, therapy,
and drug we administer. It involves a lot more

than looking at the salary of the nurse making a
visit and the mileage.”

For example, salaries for all employees must be
accounted for. In addition to the nurse making
the visit, you have to add in the supervisor’s
salary, as well as the salaries of other employees
such as medical records and billing. 

You also have to consider business expendi-
tures such as a new computer or computer sys-
tem. Only when you add in all such ancillary
costs will you get an accurate view of your cost
of doing business.

One suggestion Lovell makes is to not get
wrapped up in considering the payer sources for
each visit, as your costs shouldn’t change based
on that variable.

“It doesn’t matter if your nurse is doing a
Medicare or managed care visit. Your costs for
sending her out are going to be roughly the same:
supplies, the nurse, travel,” she says. “If you can
get that down and apply that same principle to
any of your contracts, then you just have to look
at what you are getting reimbursed by that par-
ticular payer.”

Checking your list

Once you have your costs figured, you can take
aim at your contracts. Here is the four-step pro-
cess Lovell uses to evaluate Baylor HomeCare’s
managed care contracts.

1. Total revenue.
The first step for Lovell is to run a report that

shows the total revenue that has come in from a
contract. 

“I’ll look at the revenue the contract produces
for us and whether that revenue is profitable after
costs,” she says.

2. Timely payment.
“We’ll look at if we are getting paid within

the time frame negotiated in the contract for
clean claims,” says Lovell. “We also look to see
if there is a trend that the payer is reimbursing
us incorrectly.”

Lovell notes Baylor HomeCare’s billing depart-
ment will let her know if an MCO is regularly
paying incorrectly.

“I try to determine what is going on, and usu-
ally we work with a representative at the payer
and they in turn usually go to their claims
department,” says Lovell. “Many times there is a
delay of claims being paid, and it takes us extra
manpower in the department because you have
to call several times to find out why you didn’t
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get paid. You have to look at the time it takes to
administer a contract. Is that particular payer
easy to work with, are they sending you referrals,
is it easy to get the visits authorized?

3. Total value.
“We’ll look at the contract’s value to our entire

system because we are a hospital-based organi-
zation (Baylor Health Care System),” says Lovell.
“If the contract is profitable for our entire sys-
tem, we may be in there just as a continuum of
care, so I stay in close touch with the managed
care department of our system.”

4. Intangibles.
This area basically looks at the hassles

involved in dealing with any particular payer.
The more work staff has to do to receive reim-
bursement, the more it costs to do business with
that payer source. Lovell notes that some areas
to consider include:

• Do they deny a lot of claims that require
Baylor HomeCare to resubmit?

• Does the payer source require a lot of docu-
mentation and research?

“I look at things such as whether or not we
have to send nurses’ notes before we can get an
authorization,” says Lovell. “Sometimes that can
be critical. If a physician wants us to visit a
patient three times a week; after we do the first
visit, we are on hold for authorization for the
next visit in two days, and there is a lot of infor-
mation the payer is requesting, it becomes a judg-
ment call. There is a lot of research to do and we
don’t have the authorization, but we know the
patient needs the visit.”

Multispecialty input is key

Lovell works closely with Baylor HomeCare’s
internal departments to get the answers to many
of her questions.

“For example, I will talk to the intake depart-
ment and ask, ‘When you get a referral from this
payer, do they give you the necessary information
when they call the referral in? Is it coming from an
insurance case manager or from the physician’s
office? Do you get stuck with just a patient’s name
and you have to research, or do they give you all
the information you need? How many calls does
it take to verify this patient’s information for us to
even go do a visit?’” says Lovell.

By looking at such subjective information,
you can get a solid grasp on both the bottom
line and the hassle involved in any managed
care contract.  ■

What’s physics got to do
with it? Everything!
A quick look at physics and troubleshooting

Denise Macklin, BSN, RNC, CRNI
President, Professional Learning Systems, Inc.
Marietta, GA

Troubleshooting an intravenous therapy deliv-
ery system can be very frustrating, especially 

in the home care setting where the practitioner is
without the collaboration available to nurses in the
institutional setting. However, because many infu-
sion problems relates to physics, a basic under-
standing of some of the physical principles that
impact flow rates will enable the practitioner to
more clearly understand the issues that may
impact a less-than-optimal flow rate. Here are
some of the factors that impact flow, and a few
pointers to improve your troubleshooting methods: 

Understanding Flow

Flow occurs as a result of the relationship
between resistance and pressure. Resistance is
simply a property of the path of flow. There are
three resistors: viscosity, distance (length of the
tubing, catheter), and internal diameter of the
tubing and the catheter. Resistance is propor-
tional to length times viscosity divided by the
internal diameter to the fourth power.

Resistance increases directly with the length of
the path the fluid must take. Adding long lengths
of IV tubing to an infusion setup increases the
total length the fluid takes. 

Also, if your are infusing by gravity into an
adult patient through a PICC line, the flow will be
slower than the same fluid flowing through a one-
inch peripheral catheter of similar gauge size. If
you double the length of the catheter, the flow
rate will be halved if no other changes are made
in the IV system. Remember that PICCs are as
much as 20 times longer than peripheral catheters.
A 20-gauge PICC will thus achieve a slower flow
rate than a 20-gauge, one-inch peripheral catheter.
Adding tubing for increased patient mobility also
increases the resistance and will affect flow rate.
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Length of the line is not the only factor that
affects resistance. Resistance also increases directly
with viscosity. If you double the viscosity of the
fluid, the flow rate will be halved. Infusion nurses
should be aware that the temperature of the fluid
being infused impacts viscosity. For example, cold
blood flows slowly initially because it is very vis-
cous. As the blood warms, the viscosity is lower
and the blood flows faster if the infusion system is
not recalculated. 

Need to slow the infusion rate of an elas-
tomeric pump to promote hemodilution of the
drug? Infuse it directly from the refrigerator, but
be sure to apply a warm towel to the client’s arm
to minimize the potential for venous spasm.

Also affecting resistance is the internal diameter
of the catheter. If you double the diameter of a
catheter, the flow rate is increased to the fourth
power. 

Gauge size is standardized and reflects the outer
circumference of the catheter. The wall thickness
impacts the size of the internal diameter of the
catheter. Venous access devices with similar gauge
size have different internal diameters depending
upon catheter design and catheter material. 

Silicone catheters of equal gauge size will
achieve slower flow rates than polyurethane
catheters because their internal diameter is smaller
due to the thicker walls of the silicone catheter. 

With some small gauge silicone PICCs, a
pump must be used to ensure a flow rate.
Internal diameter differs between Teflon and
polyurethane peripheral catheters. For example,
a 24-gauge Insyte (polyurethane) catheter has
the same approximate flow rate as a 22-gauge
Angiocath (Teflon). It is important to know the
manufacturer’s published flow rates for each
catheter. Think how much easier it might be to
place a thin wall 24-gauge peripheral catheter in
a patient with extremely poor access.

Troubleshooting using pressure and force

Pressure is equal to the force applied divided
by the area over which it is applied. Pressure can
be static, such as is caused by the patient’s blood
pressure or the elevation of the bag. This type of
pressure changes when you increase the height of
the bag or the patient’s blood pressure increases. 

Static pressure does not vary as a result of the
resistance the system is generating by the fluid
flowing through the IV system. However, dynamic
pressure varies with the resistance generated by the
fluid flowing through the IV system and is thus a

symptom of resistance. As resistance rises, so does
the dynamic pressure. Fluid flowing at a fast rate
through a large tube produces little resistance and
therefore little pressure is generated. The same rate
flowing through a very small tube causes a large
amount of resistance and also a rise in dynamic
pressure. 

Pump is a constant source of force

A pump is a constant source of force. The force
a pump exerts is equal to the rate times the
amount of friction caused by the path of flow. 

The pump has a sensor that alarms when a pre-
determined pressure limit is reached. This limit is
usually around 9 pounds per square inch (PSI).
When you hear the alarm, it means that the pres-
sure in the system has surpassed the predeter-
mined limit. Since dynamic pressure is a symptom
of resistance, the warning alarm indicates that
resistance has risen in the system. 

Investigate the intravenous system for causes of
the increased resistance. Is the IV tubing kinked? Is
there tape wrapped around the arm or placed in
such a way as to partially occlude the vein or
catheter? 

The peripheral catheter tip may be in a valve or
positioned against the vein wall. If you flush the
catheter you may not feel any resistance. This is
because the pressure you are generating with
your thumb pushing on the syringe plunger is
greater than the pump pressure limit that sounds
the alarm. The pump is more sensitive than your
thumb. 

Disconnect the IV line from the catheter and
see if the IV fluid flows freely. If it does not, the
problem is within the line. If a filter is in place,
check and see if it has an air lock. Air is 5
microns in size. If a .22-micron filter is filled
with air, fluid will be unable to flow through it.
Invert the filter and tap it several times to vent
some air. 

When the air lock is relieved, fluid will again
flow. If fluid flows when not attached to the
patient, then the resistance is being caused
within the catheter or the vein. 

With peripheral catheters, you can take off the
dressing, reposition the catheter by pulling back
and redress. You might try attaching the IV fluid to
the repositioned catheter before completely secur-
ing the dressing and catheter to see if the fluid
flow is correct and if the pump alarm does not
sound. With midline catheters it is usually neces-
sary to pull the catheter back since the resistance is
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typically caused by poor tip location.
If you have a pump that monitors resistance,

use the resistance readings to fully understand
how your device is working. As resistance rises,
you will know to investigate. Early detection
can mean that you intervene before a complica-
tion such as infiltration occurs. 

Infiltration is not a complication a pump nor-
mally can detect. Fluid will have to continue to
fill the tissue until the pressure alarm point is sur-
passed. With low flow rates for instance, resis-
tance is low, therefore the pressure is low and an
infiltration can go undetected for extended peri-
ods of time. When you know that the flow rate is
not creating a much resistance, you must pay
additional attention to assessing the IV site for
infiltration.

It is important to remember these physical
principles allow flow to occur. When they are
understood they can be used to troubleshoot the
IV system. Many times the solution is simple if
you remember the relationship of pressure and
resistance.  ■

Drug helps fight 
rheumatoid arthritis

Results of the 30-week Phase III clinical trial
for Remicade, the first monoclonal antibody

being studied for use in treating rheumatoid
arthritis, show a reduction in signs and symp-
toms of the condition by 52% in patients receiv-
ing the drug compared to 20% of those on
placebo. Remicade is produced by San Diego-
based Centocor. 

All patients in the study had advanced disease.
Those who received the 3 mg/kg infusion every
eight weeks experienced comparable benefits to
patients who received higher doses of the drug as
measured by ACR 20, a standard assessment of dis-
ease activity and a primary endpoint of the study.
ACR 20 represents a 20% reduction in the number
of tender and swollen joint counts, as well as other
criteria including physician and patient global
assessments and a laboratory marker of inflamma-
tion and pain. Two other key assessments, ACR 50
and ACR 70, represent 50% and 70% reductions in
these same benchmarks, respectively.

The study involved 428 patients in 34 clinical
sites in North America and Europe. Patients
were randomized to one of the following treat-
ments: placebo and methotrexate infusion 
every four weeks; 3 mg/kg of Remicade and
methotrexate infused every four weeks; 3
mg/kg of Remicade and methotrexate infused
every eight weeks; 10 mg/kg of Remicade and
methotrexate infused every four weeks; 10
mg/kg of Remicade and methotrexate infused
every eight weeks.

The three mg/kg infusion every eight weeks
provided optimal results in the trial, although
consistent benefits were seen in all patient groups
treated with Remicade compared to placebo. The
majority of patients responding to treatment did
so within two weeks of infusion, and virtually all
responding patients (approximately 90%) did so
within six weeks.

The most common adverse events included
upper respiratory tract infection, headache, nau-
sea, sinusitis, rash, and cough. There was no
increased incidence of serious adverse events
(11% with Remicade vs. 16% with placebo), or
serious infections (4% with Remicade vs. 6% with
placebo).

The trial will continue for another 18 months to
evaluate the long-term use of Remicade in patients
with rheumatoid arthritis. For additional informa-
tion about Centocor and its products, visit their
Web site, www.centocor.com.  ▼
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Amedisys completes
Columbia/HCA acquisition

Baton Rouge, LA-based Amedisys recently
announced the completion of its acquisition

of Columbia/HCA Home Care Operations in
Alabama, Georgia, Louisiana, North Carolina,
Oklahoma, and Tennessee. The $24 million agree-
ment is expected to increase Amedisys annual
home care revenues by $100 million to approxi-
mately $120 million.  ▼

Coating improves devices’
ultrasound images
Anovel polymer coating from Rochester, NY-

based STS Biopolymers has been shown to
increase the ultrasound visibility of devices cov-
ered with the coating. The Echo-Coat surface
coating increased image brightness by up to 10
times at angles up to 60 degrees. The coating is
anticipated to enhance the visibility of biopsy and
amniocentesis needles, stents, shunts, pacemaker
leads, catheters, and guidewires.

Echo-Coat coatings are biocompatible and
remain firmly attached to device surfaces.
Devices treated with the coating can be sterilized
and sorted for lengthy periods of time. For more
information, visit the company’s Web site at
www.stsduotek.com.  ▼

Expanded access filed 
for hepatitis B drug
Boca Raton, FL-based biopharmaceutical com-

pany NABI recently filed an expanded access
for its reformulated Hepatitis B Immune Globulin
drug (human) for use in preventing reinfection of
transplanted livers in chronic hepatitis B patients.
The FDA’s expanded access program makes
experimental drugs for use in treating life-threat-
ening diseases such as hepatitis B more widely
available to severely ill patients.

Recent studies conducted by clinicians at six
transplant centers showed the drug provides the
protective levels of antibody necessary to protect
each patient’s new liver against recurrent hepati-
tis B disease. NABI Hepatitis B Immune Globulin
was also well tolerated and could be infused over
a short interval. 

For additional information, visit the company’s
Web site, www.nabi.com.   ▼

Sabratek halts Rocap 
distribution

Skokie, IL-based Sabratek Corp. recently halted
distribution of its Rocap flush product line fol-

lowing discussions with the Food and Drug
Administration regarding the status of Rocap’s
510k submission filed in mid-1997. The halt in
shipping is not the result of any quality, safety, or
effectiveness problems with the product. It is
uncertain when Sabratek will be able to resume
shipments.  ■
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• The Role of Nutrition in Cancer Prevention
Video Conference — Feb. 2, 5 p.m. EST. For more
information on broadcast sites, contact the
American Society for Parenteral and Enteral
Nutrition at (301) 587-6315.

• Center for Healthcare Environmental
Management certification seminar — Feb. 1-5,
Oakland, CA. For more information, call (610)
825-6000, ext. 145.

• Second Annual National Congress on
Health Care Compliance — Feb. 10-12,
Washington, DC. For more information, call the
Health Care Compliance Association at (888) 580-
8373.

• Healthcare Information and Management
Systems Society (HIMSS) Annual Conference
and Exhibition — Feb. 21-25, Georgia World
Congress Center, Atlanta. For more information,
call (312) 664-4467, ext. 152, or visit the HIMSS
Web site, www.himss.org.

• LITE 99 — Feb. 25-27, Marriott City Center,
Pittsburgh. For more information, contact the
League of Intravenous Therapy Education at
(412) 678-5025.

• American Society for Parenteral and Enteral
Nutrition teleconference on Nutrition Support
in Critical Care — March 18. For more informa-
tion, call (301) 587-6315, e-mail aspen@nutr.org,
or go to ASPEN’s Web site, www.clinnutr.org.

• INS Annual Meeting and Industrial
Exhibition — May 1-6, Charlotte, NC. For more
information, call INS at (800) 694-0298.

• Center for Healthcare Environmental
Management certification seminar — May 17-21,
Plymouth Meeting, PA. For more information,
call (610) 825-6000, ext. 145.

• How to Build an Ambulatory Infusion
Center — Jan. 20, Philadelphia; and Jan. 22,
Atlanta. For more information, call (800) 395-
9495, or visit www.pgigpo.com.

• American Society for Parenteral and Enteral
Nutrition 23rd Clinical Congress — Jan. 31 - Feb.
3, San Diego Convention Center, San Diego. For
more information, call (301) 587-6315, e-mail
aspen@nutr.org, or go to ASPEN’s Web site,
www.clinnutr.org.

• Medtrade 1999 — Nov. 3-6, Ernest N. Morial
Convention Center, New Orleans. For more infor-
mation, call (770) 641-8181.

• Medtrade 2000) — Oct. 3-6, 2000, Orange
County Convention Center, Orlando, FL. For
more information, call (770) 641-8181.  ■

Consulting Editor
J. Scott Reid, PharmD
Regional VIce President 
Northern New England

Nations/Chartwell Home
Therapies

Waltham, MA

Marilyn F. Booker, RN, MS, CRNI
Executive Director

Chesapeake-Potomac Home
Health

Hughesville, MD
Author: Infusion Therapy

Techniques and Medications
Ann B. Howard

Executive Director
American Federation 

of Home Health Agencies
Silver Spring, MD

Pamela J. Johnson, 
MBA, MSN, CNS, RN

Infusion Nurse
Sharp HealthCare

San Diego

Lorrie Kline Kaplan
Executive Director

National Home Infusion
Association

Alexandria, VA 

Kevin P. O Donnell
President

Healthcare Resources of America
Lewisville, TX

Alan Parver, JD
President

National Alliance 
for Infusion Therapy

Washington, DC

Joan Polacheck, JD
McDermott, Will & Emery

Chicago

Darryl S. Rich, PharmD, MBA
Associate Director,
Pharmacy Services

Home Care Accreditation
Services

Joint Commission 
on Accreditation 

of Healthcare Organizations
Oakbrook Terrace, IL

Michael P. Tortorici, RPh, MS
President 

AlternaCare of America
Dayton, OH

Judith Walden, RN, MHA
Administrator and Chief 

Executive Officer
Kokua Nurses

Honolulu

Ann Williams, RN, CRNI
Infusion Nurse

Deaconess Home Medical
Equipment and Infusion

Evansville, IN
IV Nurse Consultant

Newburgh, IN

EDITORIAL ADVISORY BOARD

CE objectives

After reading the February issue of Home
Infusion Therapy Management, CE partici-

pants will be able to:
1. Identify the first criteria in establishing

an e-mail policy.
2. List the three most important criteria in

shopping for a PICC.
3. Identify the most important require-

ment in effectively analyzing a managed
care contract.

4. Define the formula for figuring resis-
tance in an IV line.  ■


