ACE Inhibitors for the Prevention of Cardiovascular Disease
(Endorsed by the Heart Care and Diabetes Roadmap Teams)

The HOPE trial was a placebo-controlled, double-blind, randomized, multi-center trial comparing
ramipril (up to 10 mg daily) with placebo in 9,541 subjects with a history of CAD, stroke,
peripheral vascular disease, or diabetes plus at least one other risk factor (HTN, elevated total
cholesterol levels, low HDL, cigarette smoking, or documented microalbuminuria). The mean
follow-up period was 5 years.

One event (MI, stroke, or death from cardiovascular causes) was prevented for every 27 patients
treated with ramipril for 5 years. One death from any cause was prevented for every 56 patients
treated with ramipril. The most significant adverse effect from ramipril was cough (7.3% vs

1.8% in placebo, respectively).

3 TR BN ey
R et T s S T

The clinical improvement and reduction in costs that are expected to result from
implementation of this practice change is significant — it is one of the few opportunities
where we can clearly decrease costs by improving patient outcomes.

» Lives will be saved and hospitalizations will be reduced. GHC is expected to save about

$4
million over 5 years as a result of prevention of cardiovascular complications in this

patient
population.
Who Should be Considered for Treatment with an ACEI?
+ Patients with a history of symptomatic cardiovascular disease (CVD)
« Patients with diabetes and a 5-year risk of CVD > 10% calculated using the Framingham
equations (all diabetics over 55 and many younger diabetics with additional CVD risk
factors).
Lisinopril Will Be the ACEI of Choice:
« There is a dramatic difference in cost between using ramipril and lisinopril therapy

(ramipril is

25 times more expensive per year of therapy than lisinopril). After a comprehensive
review of

the clinical evidence for ACE inhibitors, these agents were determined to be
therapeutically

interchangeable. The dose equivalency of lisinopril to ramipril was determined

to be 2:1, respectively.
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Dose: Lisinopril 20 mg daily. Lisinopril dose needs to be titrated to the goal dose (20 mg daily)

as
tolerated. Start lisinopril at 5 mg daily x 1 week, 10 mg daily x 3 weeks, and then up to 20
mg daily.
For frail patients or for patients with borderline renal function, consider a 2.5 mg starting
dose.
Contraindications to ACEI Therapy:
Absolute contraindications to ACEI therapy include known hypersensitivity to any ACEI,
angioedema and pregnancy. Relative contraindications to ACEI therapy include renal
insufficiency
(Cr > 2 mg/dL), renal artery stenosis, severe volume depletion, hyperkalemia or potassium-
sparing diuretics, breastfeeding, and severe hepatic dysfunction.
Labs: Prior to starting lisinopril therapy, baseline creatinine should be obtained if the patient has
not had one taken in the last 6 months. Potassium and creatinine should be checked two
weeks after goal dose is reached and yearly while on therapy.
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To view a complete evidence table of the study

o

For questions or comments, please contact Matt Handley, MD, handley.m@ghe.org 206-326-
2745 (CDS 8-330-2745) or David McCulloch, MD, meculloch.d@ghc.org 253-596-3649 (CDS §-
690-3549). (7/00)
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1. How do you determine which patients with diabetes should be treated with an ACEI?

By expert opinion, all patients with diabetes without preexisting CVD who have a CVD risk
of greater than 10% in 5 years, by Framingham risk calculation, should be treated (note: all
patients with diabetes = 55 years without other risk factors are already at 10% risk for CVD).
Although the HOPE trial enrolled patients with diabetes and any additional CVD risk factor
(e.g., HTN, hyperlipidemia, smoking, microalbuminuria) it is unlikely that the action of
ACEIs is tied to any particular patient characteristic (except possibly diabetes). The common
clinical attribute of the patients with diabetes (and no history of CVD}) in the HOPE trial is an
elevated CVD risk. For patients with DM and a 10% risk of CVD over 5 years, 40-50
patients need to be treated to prevent one major CVD event. Patients at higher risk will be
more likely to benefit.

Is ACE inhibition a treatment for hypertension?

While other clinical trials are underway looking at ACE inhibitors for preventing clinical
events in patients with hypertension, the HOPE trial was not a hypertension trial. While
many of the patients in the trial had hypertension, their blood pressure was already controlled
with agents other than ACE inhibitors before they entered the study (mean BP at entry
139/79). The difference in blood pressure at the end of the trial between treatment and
placebo groups was 3 mm systolic and 1 mm diastolic.

What if the patient is already on antihypertensive agents?

If the patient is stabilized on diuretics/and or beta-blockers for clevated blood pressure, it is
recommended that these agents be continued while adding lisinopril therapy. If the patient
does not tolerate goal lisinopril dose (20 mg daily), because of hypotension, decreasing the
dose of other agents while trying to achieve goal lisinopril dose should be considered.

What if the patient cannot tolerate 20 mg daily of lisinopril therapy?

By expert opinion, it has been determined that patients should be maintained on the highest
tolerable dose of lisinopril (up to 20 mg daily). Consider reducing the dose if the goal
recommended dose is not tolerated.
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5. What if the patient is currently taking lisinopril at a dose less than goal dose?
It is recommended that the dose of lisinopril be increased to the highest tolerable goal dose (20
mg daily), if appropriate.

6. What is the evidence for using lisinopril in place of ramipril therapy?

There is indirect evidence to support this practice. Trials of several different ACEls for
patients with LV dysfunction have shown decreased CVD event rates. The Heart Care and
Diabetes roadmap committees evaluated the therapeutic equivalency of ramipril used in the
HOPE trial to other ACEIs. A meta-analysis of the SOLVD, SAVE and AIRE studies
demonstrated that enalapril, captopril and ramipril had similar clinical effect. The guideline
team agreed that ACEIs will be considered therapeutically interchangeable for secondary
prevention therapy (expert opinion). From a dosing perspective, lisinopril 20 mg is
equivalent to ramipril 10 mg.

7. What if the patient develops a cough?
It is important to assess the etiology of the cough prior to assuming it is caused by the ACEI-
only about 5% ot palicnts on ACEI have to stop treatment because of clinically significant
cough (1 20 patients treated). Refer to
hitp:/incontext.ghc. Q[gz clinical/eg/heartfailure/hfnt6. htmi#cough. If the cough is associated
with the ACEI, an angiotensin receptor blocker (ARB) is not indicated for these patients.
There is no evidence to suggest that ARBs have therapeutic equivalency to ACEIs for

preventing CVD events.

For questions or comments, please contact Matt Handley, MD, handley. m@ghc.org 206-326-
2745 (CDS 8-330-2745) or David McCulloch, MD, meculloch.d@ghc.otg 253-596-3649 (CDS 8-
690-3549).  (7/00)
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“Antimicrobial Switch Therapy in Community-Acquired Pneumonia”
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Antimicrobial Switch Therapy in
Community-Acquired
Pneumonia

Shirley Reitz, Pharm.D., BCPS
Group Health Cooperative
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Outline

<*Background information on pneumonia
*+ Outpatient versus inpatienl treatment
“ Antibiotic streamlining
<+ Switch Therapy
— Criteria
— Contraindications
— Antibiotics
— Patient Outcomes

— Cautionary note

BE

SHBIIDVTOSSME
THEEFLAREEOLE
CHEMEOSEL

L RA1uFEE
-1
-BE
~-nEMy
- EBICEUHARR
-EEHH

I would like to share some information with
you today about Community Acquired
Pneumonia. We will spend a short bit of
time on some background information re-
garding pneumonia and the differences
between outpatient and inpatient treatment.
I will discuss antibiotic streamlining and
present information about the early conver-
sion from intravenous 1o oral antibiotics,
also known as switch therapy. Patient
specific criteria as well as contraindications
will be presented. We will discuss the
characteristics of the ideal antibiotic to use
in switch strategies.  An example from the
literature regarding patient outcomes will
be presented as well as some cautionary
statements about this therapy.
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Seattle city skyline and Mt. Rainier
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Here is a skyline shot of Seattle with the
Space Needle in the foreground and the
Puget Sound in the background.  The
Space Needle was built for a World’s Fair
in1962. The top contains an observation
deck and a restaurant. This picture hap-
pens to have been taken on an unusually
clear day.

The mountain in the background is our lo-
cal volcano, Mount Rainier.
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Mount Rainier
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Mount Rainicr is highest mountain in the
state of Washington at 14,411 feet. It is
an active mountain which has an eruption
cycle of every 3000 years. According to
the local experts, we will probably be okay
until at least 2400 A.D. In the back-
ground here, you can see two more of our
volcanoes. On the horizon in the upper
right corner is Mount St. Helen’s (post-
eruption).  On the left is Mount Adams.
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Group Health Cooperative (GHC) is & not-for-
profit managed health care system headquar-
tered in Seattle, WA. It was founded in 1947
as a cooperative between farmers and physi-
cians 10 allow the farmers to better plan the cost
of their medical care from year to year. GHC
now encompasses the entire state of Wash-
ington and provides care for about 500,000 pa-
tients. In 1997, GHC affiliated itself with
Kaiser Permanente, the largest nonprofit health
care system in the US. We began sharing
clinical and administrative practices with each
other and each group has brought particular
strengths to the mix.

GHC uses various methods in improve patient
care in cohesive, comprehensive ways includ-
ing population based medicine, use of clinical
roadmaps, and evidenced-based medicine.
Through the use of “team” pharmacists, the
pharmacists are integrated into the health care
teams. Team pharmacists are responsible to
their medical teams (which include 2 physi-
cians, a registered nurse, a physician assistant,
and 4 other health care providers along with a
panel of about 5,000 patients). Team pharma-
cists are located in the actual patient care areas
and interact with patients and physicians con-
stantly.

In the Seattle area. GHC consists of 24 clinics,
1 full service hospital, and 1 long term care fa-
cility. This picture is of Central Speciaity
Center which in addition to family practice
clinics, contains 30 specialty clinics and a full
service outpatient pharmacy.

I am a relative newcomer to the GHC practice
model. Prior to joining GHC as the Medica-
tion Use Management Coordinator, I practiced
and taught at the University level as a clinical
pharmacist with a specialty in pediatrics and
nconatology. My experience with managed
care was quite limited and the past 2 years with
GHC has been an extraordinary learning expe-
rience for me.
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Pneumonia

% 6th leading cause of death in the US

<»Number 1 cause of death from infectious
diseases

4+2-4 million cases of CAP occur annually

% 20% of these patients require hospitalization

“ Aggregate cost of hospitalization is over $4
billion per year

b 2%
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Pneumonia is the 6th leading cause of death
in the United States and the number one
cause of death from infectious disease. It
is estimated that 2 million to 4 million cases
of community-acquired pneumonia (CAP)
occur annually and that up to 20% of these
patients require hospitalization.  Several
years ago the aggregate cost of hospitaliza-
tion was approaching $4 billion annually.
This figure is likely much higher now due
to the increased costs associated with hos-
pital stay and antibiotic therapy.
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Outpatient treatment for CAP

< Hospital LOS is greatest determinant of cost

<+ Patient satisfaction

< Outpatients recover and are back to normal
activilies sooner

< Decreased risk of nosocomial infections

<% Decreased risk of IV line problems
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Most patients who present to the physi-
cian’s office and are diagnosed with CAP
are treated on an outpatient basis with oral
antibiotics. However, lack of clear guide-
lines and objective diagnostic predictors for
morbidity and mortality make it more likely
for the patient to be hospitalized. In 1990,
a survey of hospitalized patients with CAP
revealed that the mean duration of intra-
venous antibiotic therapy was 7.5 days and
average length of hospital stay (LOS) was
10 days. New understanding of the patho-
physiology of lung infections and increas-
ing economic pressure have led to a
reduction in the intravenous treatment peri-
od for antibiotics. Because LOS is the
greatest determinant of cost of care for pa-
tients with pneumonia, decreasing the hos-
pital stay can have significant cost benefits.
Patient surveys show that high percentages
of patients prefer to recuperate at home and
that patients treated on an outpatient basis
improve more quickly and begin normal
activities sooner. In addition, patients kept
in the hospital on IV antibiotics are at a
higher risk of nosocomial infection and
other problems retated to the IV line place-
ment.
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Decreasing Hospitalization

“*Decrease admissions

<+ Streamline antimicrobial therapy in
hospitalized patients
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There are basically two ways to decrease
hospitalizations in patients with CAP.
One is to decrease admissions and the other
is to streamline the antimicrobial therapy (o
enable the patient to be discharged as soon
as clinically possible. Numerous methods
of evaluating patients at risk for complica-
tions secondary to pneumonia have been
proposed and evaluated in the literature.
Many use a prediction rule proposed by
Michael Finc (NEJM 1997;336:243-50) to
stratify the patient into 5 different risk cate-
gories for guidance. However, pharmacists
can have the greatest clinical impact in the
arca of antimicrobial streamlining.
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Antibiotic streamlining

< Simplification and individualization of
antimicrobial regimen

< Improve the use of antimicrobials in
hospitalized patients
— improved palient outcomes
- decreased development of resistance
— decreased nosocomial infections

— decreased healthcare costs
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Antimicrobial streamlining is the process of
simplifying and individualizing the patient’s
antimicrobial regimen with the goal to opti-
mize treatment.

Its purpose is to improve the use of antimi-
crobials in hospitalized patients resulting in
improved patient outcomes, decreased devel-
opment of multidrug resistant bacteria, de-
creased incidence of nosocomial infections,
and decreased healthcare delivery costs.
Generally, the streamlining process is over-
seen by an antimicrobial “team” that includes
infectious disease specialists, pharmacist, mi-
crobiologists, and nurses.
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Antimicrobial Streamlining
Techniques
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This chart shows one technique of antimi-
crobial streamlining.

During the first level, the patient on antimi-
crobial therapy is evaluated to determine if
the empiric antibiotic chosen is appropriate
and the possibility the the antimicrobial
spectrum can be narrowed is assessed.
Also, patient specific factors such as phar-
macokinetics and pharmacodynamics are
assessed to determine if the dose or dosing
interval of the antibiotic should be changed.
After assessing the patient’s rtesponsc to
treatment, candidates are identified for sec-
ond level streamlining. If infection is
ruled out, antibiotics may be discontinued.
If a pathogen is identified, the antibiotic
may be changed 1o one with a narrower
spectrum. In those patients that meet cer-
tain conditions, the antibiotic may be
changed from the intravenous to the oral
route of administration.  This is referred to
switch therapy.
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Definitions

<+ Switch therapy: from 1V 10 oral
< Stepdown therapy: same antibiotic

< Sequential therapy: different antibiotic
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Switch therapy is the conversion from intra-
venous to oral antimicrobial agents during
the early clinical improvement interval.
When the same antimicrobial is used for
both intravenous and orat therapy, the tech-
nique is referred to as stepdow €

When the oral antimicrobial is different from
the intravenous compound used, the tech-
nique is referred to as sequential therapy.
In most instances, this differentiation is not
clinically relevant, so we shall refer to any
IV to PO conversion as ‘switch therapy’.
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