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Mean Increase in Hemoglobin (Hb) From Baseline*†‡1,2

Efficacy Means More
When treating patients with chemotherapy-induced anemia...

More Red Blood Cells for
Increased Hb vs Placebo*†‡1

More Patients With Reduced
Transfusion Requirements vs Placebo§1

PROCRIT is indicated for the treatment of anemia in patients with nonmyeloid malignancies where anemia is due to the effect of
concomitantly administered chemotherapy. PROCRIT is indicated to decrease the need for transfusions in patients who will be receiving
concomitant chemotherapy for a minimum of 2 months. PROCRIT is not indicated for the treatment of anemia due to other factors
such as iron or folate deficiencies, hemolysis or gastrointestinal bleeding which should be managed appropriately.

Important Safety Information
• PROCRIT is contraindicated in patients with uncontrolled hypertension

•  PROCRIT and other erythropoietic therapies may increase the risk of cardiovascular events (including death), thrombotic
events, and other serious events. The higher risks of cardiovascular events may be associated with higher hemoglobin
(Hb) and/or higher rates of rise of Hb. The target  Hb should not exceed 12 g/dL. The dose of PROCRIT should be reduced by 25% 
if the Hb approaches 12 g/dL or increases by more than 1 g/dL in any 2-week period. The dose of PROCRIT should be withheld if the 
Hb exceeds 13 g/dL, until the Hb falls to 12 g/dL; dosing may then be restarted, with a 25% dose reduction. During treatment with all 
erythropoietic therapies, the Hb should be monitored weekly until it becomes stable. In a study where patients were treated with 
another Epoetin alfa product to a target Hb range of 12 to 14 g/dL, there was an increased incidence of mortality attributed to
disease progression seen in the Epoetin alfa treatment group compared to placebo

• Cases of pure red cell aplasia (PRCA) and of severe anemia have been reported in patients treated with PROCRIT, 
predominantly in patients with chronic renal failure receiving PROCRIT by subcutaneous administration. If any patient develops a 
sudden loss of response to PROCRIT, accompanied by severe anemia and low reticulocyte count, and anti-erythropoietin antibody-
associated anemia is suspected, withhold PROCRIT and evaluate for the presence of antibodies to erythropoietin. If erythropoietin
antibody-mediated anemia is confirmed, PROCRIT should be permanently discontinued and patients should not be switched to
other erythropoietic proteins

• Prior to and during PROCRIT therapy, the patient’s iron status should be evaluated

• Hypertension associated with rapid increases in Hb has been rarely noted in cancer patients treated with PROCRIT. Nevertheless, 
blood pressure should be monitored carefully, particularly in patients with an underlying history of hypertension or cardiovascular 
disease

• The most commonly reported side effects (>10%) for PROCRIT in clinical trials were pyrexia, diarrhea, nausea, vomiting, edema, 
asthenia, fatigue, shortness of breath, paresthesia, and upper respiratory infection

Please see adjacent page for Brief Summary of Prescribing Information.
* A pivotal, randomized, double-blind, multicenter, placebo-controlled trial of 344 cancer patients receiving chemotherapy in an intent-to-treat population evaluated

transfusion requirements and Hb response. A primary endpoint of the study was transfusion avoidance.1

† The mean change in Hb from baseline to study end was 0.9 g/dL in the placebo group and 2.8 g/dL in the Epoetin alfa group; the  difference between groups was 
statistically significant (P<.0001). Patients receiving blood transfusions were not excluded.1

‡ Initiation dose 40,000 Units weekly, with escalation to 60,000 Units weekly if the Hb did not increase >1 g/dL by Week 4 or if the subject received a transfusion during
the first 4 weeks of therapy. The majority of patients (57%) treated with PROCRIT did not require escalation.1

§ Between Day 29 and study end (P=.001).

References: 1. Witzig TE, Silberstein PT, Loprinzi CL, et al. Phase III, randomized, double-blind study of Epoetin alfa compared with placebo in anemic patients receiving 
chemotherapy. J Clin Oncol. 2005;23:2606-2617.  2. Data on file, Ortho Biotech Clinical Affairs, LLC.

Manufactured by: Amgen Inc., Thousand Oaks, California 91320-1799    Distributed by: Ortho Biotech Products, L.P., Bridgewater, New Jersey 08807-0914
© Ortho Biotech Products, L.P. 2007                              1/07                               08PCTC1858R2                              247947
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BRIEF SUMMARY OF PRESCRIBING INFORMATION FOR
PROCRIT® IN THE TREATMENT OF ANEMIA IN 

CANCER PATIENTS ON CHEMOTHERAPY
PROCRIT®

Epoetin alfa
FOR INJECTION

FOR FULL PRESCRIBING INFORMATION FOR ALL INDICATIONS,
REFER TO THE PHYSICIANS’ DESK REFERENCE®

INDICATIONS AND USAGE
PROCRIT® (Epoetin alfa) is indicated for the treatment of anemia in
patients with nonmyeloid malignancies where anemia is due to the effect
of concomitantly administered chemotherapy. PROCRIT® is indicated to
decrease the need for transfusions in patients who will be receiving
concomitant chemotherapy for a minimum of 2 months. PROCRIT® is not
indicated for the treatment of anemia in cancer patients due to other
factors such as iron or folate deficiencies, hemolysis, or gastrointestinal
bleeding, which should be managed appropriately.

CONTRAINDICATIONS
PROCRIT® is contraindicated in patients with: 1. Uncontrolled
hypertension; 2. Known hypersensitivity to mammalian cell-derived
products; 3. Known hypersensitivity to Albumin (Human).

WARNINGS
Adults
Mortality, Cardiovascular Events and Hemoglobin Levels
PROCRIT® and other erythropoietic therapies may increase the risk
of cardiovascular events, including death. The higher risks of
cardiovascular events may be associated with higher hemoglobin
and/or higher rates of rise of hemoglobin.
Target hemoglobin levels should not exceed 12g/dL when used to
treat anemia associated with the following conditions; chronic
renal failure, Zidovudine-treated HIV-infection and cancer
chemotherapy. (See DOSAGE AND ADMINISTRATION).
A randomized prospective trial of 1432 pre-dialysis chronic kidney
disease subjects was conducted to determine if epoetin alfa treatment
to a target hemoglobin of 13.5 g/dL would improve mortality and
cardiovascular outcomes, compared to treatment to a target hemoglobin
of 11.3 g/dL. The study was terminated after interim analysis showed
little chance to demonstrate reduction of the composite endpoint rate for
the higher hemoglobin group compared to the lower hemoglobin group.
Final results show that for the 715 subjects randomized to the higher
hemoglobin group, 125 subjects (18%) reached the composite endpoint
of death, myocardial infarction, stroke, and hospitalization for
congestive heart failure, compared to 97 subjects (14%) in the lower
hemoglobin group (N=717) (HR 1.3, 95% CI 1.0-1.7, p=0.03). For each
endpoint evaluated independently, in the higher hemoglobin group there
were 52 deaths (7%), 18 myocardial infarctions (3%), 64
hospitalizations for congestive heart failure (9%), and 12 strokes (2%)
compared to 36 deaths (5%), 20 myocardial infarctions (3%), 47
hospitalizations for congestive heart failure (7%), and 12 strokes (2%) in
the lower hemoglobin group.
A randomized, prospective trial of 1265 hemodialysis patients with
clinically evident cardiac disease (ischemic heart disease or congestive
heart failure) was conducted in which patients were assigned to
PROCRIT® treatment targeted to a maintenance hematocrit of either 
42 ± 3% or 30 ± 3%. Increased mortality was observed in 634 patients
randomized to a target hematocrit of 42% [221 deaths (35% mortality)]
compared to 631 patients targeted to remain at a hematocrit of 30%
[185 deaths (29% mortality)]. The reason for the increased mortality
observed in these studies is unknown, however, the incidence of non-
fatal myocardial infarctions (3.1% vs 2.3%), vascular access thrombosis
(39% vs 29%), and all other thrombotic events (22% vs 18%) were also
higher in the group randomized to achieve a hematocrit of 42%.
Increased mortality was also observed in a randomized placebo-
controlled study of PROCRIT® in adult patients who did not have chronic
renal failure (CRF) who were undergoing coronary artery bypass surgery
(7 deaths in 126 patients randomized to PROCRIT® versus no deaths
among 56 patients receiving placebo). Four of these deaths occurred
during the period of study drug administration and all four deaths were
associated with thrombotic events. While the extent of the population
affected is unknown, in patients at risk for thrombosis, the anticipated
benefits of PROCRIT® treatment should be weighed against the potential
for increased risks associated with therapy.
In a randomized, prospective trial conducted with another Epoetin alfa
product, in 939 women with metastatic carcinoma of the breast who
were receiving chemotherapy, patients were assigned to receive either
Epoetin alfa or placebo for up to a year, in a weekly schedule, with the
primary goal of showing improved survival and improved quality of life
in the Epoetin alfa treatment arm. This study utilized a treatment
strategy designed to maintain hemoglobin levels of 12 to 14 g/dL
(hematocrit 36 to 42%). Increased mortality in the first 4 months after
randomization was observed among 469 patients who received the
erythropoietin product [41 deaths (8.7% mortality)] compared to 470
patients who received placebo [16 deaths (3.4% mortality)]. In the first
four months of the study, the incidence of fatal thrombotic vascular
events (1.1% vs 0.2%) and death attributed to disease progression
(6.0% vs 2.8%) were both higher in the group randomized to receive
Epoetin alfa as compared to placebo. Based on Kaplan-Meier estimates,
the proportion of subjects surviving at 12 months after randomization
was lower in the Epoetin alfa group than in the placebo group (70% vs
76%), p = 0.012, log rank. However, due to insufficient monitoring and
data collection, reliable comparisons cannot be made concerning the
effect of Epoetin alfa on overall time to disease progression,
progression-free survival, and overall survival.
Pure Red Cell Aplasia
Cases of pure red cell aplasia (PRCA) and of severe anemia, with or
without other cytopenias, associated with neutralizing antibodies to
erythropoietin, have been reported in patients treated with  PROCRIT®.
This has been reported predominantly in patients with CRF receiving
PROCRIT® by subcutaneous administration. Any patient who develops a
sudden loss of response to PROCRIT®, accompanied by severe anemia
and low reticulocyte count, should be evaluated for the etiology of loss
of effect, including the presence of neutralizing antibodies to
erythropoietin (see PRECAUTIONS: LACK OR LOSS OF RESPONSE). If
anti-erythropoietin antibody-associated anemia is suspected, withhold
PROCRIT® and other erythropoietic proteins. Contact ORTHO BIOTECH 
(1 888 2 ASK OBI or 1-888-227-5624) to perform assays for binding and

neutralizing antibodies. PROCRIT® should be permanently discontinued
in patients with antibody-mediated anemia. Patients should not be
switched to other erythropoetic proteins as antibodies may cross-react
(see ADVERSE REACTIONS: IMMUNOGENICITY).
Albumin (Human) 
PROCRIT® contains albumin, a derivative of human blood. Based on
effective donor screening and product manufacturing processes, it
carries an extremely remote risk for transmission of viral diseases. A
theoretical risk for transmission of Creutzfeldt-Jakob disease (CJD) also
is considered extremely remote. No cases of transmission of viral
diseases or CJD have ever been identified for albumin.
Pediatrics: Risk in Premature Infants
The multidose preserved formulation contains benzyl alcohol. Benzyl
alcohol has been reported to be associated with an increased incidence
of neurological and other complications in premature infants which are
sometimes fatal.
PRECAUTIONS
The parenteral administration of any biologic product should be
attended by appropriate precautions in case allergic or other untoward
reactions occur (see CONTRAINDICATIONS). In clinical trials, while
transient rashes were occasionally observed concurrently with
PROCRIT® therapy, no serious allergic or anaphylactic reactions were
reported (see ADVERSE REACTIONS for more information regarding
allergic reactions).
The safety and efficacy of PROCRIT® therapy have not been established
in patients with a known history of a seizure disorder or underlying
hematologic disease (eg, sickle cell anemia, myelodysplastic
syndromes, or hypercoagulable disorders).
In some female patients, menses have resumed following PROCRIT®

therapy; the possibility of pregnancy should be discussed and the need
for contraception evaluated.
Hematology: Exacerbation of porphyria has been observed rarely in
patients with CRF treated with PROCRIT®. However, PROCRIT® has not
caused increased urinary excretion of porphyrin metabolites in normal
volunteers, even in the presence of a rapid erythropoietic response.
Nevertheless, PROCRIT® should be used with caution in patients with
known porphyria.
In preclinical studies in dogs and rats, but not in monkeys, PROCRIT®

therapy was associated with subclinical bone marrow fibrosis. Bone
marrow fibrosis is a known complication of CRF in humans and may be
related to secondary hyperparathyroidism or unknown factors. The
incidence of bone marrow fibrosis was not increased in a study of adult
patients on dialysis who were treated with PROCRIT® for 12 to 19
months, compared to the incidence of bone marrow fibrosis in a
matched group of patients who had not been treated with PROCRIT®.
Cancer patients should have hemoglobin measured once a week until
hemoglobin has stabilized, and measured periodically thereafter.
Lack or Loss of Response: If the patient fails to respond or to maintain
a response to doses within the recommended dosing range, the
following etiologies should be considered and evaluated: 1. Iron
deficiency: Virtually all patients will eventually require supplemental iron
therapy (see IRON EVALUATION); 2. Underlying infectious, inflammatory,
or malignant processes; 3. Occult blood loss; 4. Underlying hematologic
diseases (ie, thalassemia, refractory anemia, or other myelodysplastic
disorders); 5. Vitamin deficiencies: Folic acid or vitamin B12; 
6. Hemolysis; 7. Aluminum intoxication; 8. Osteitis fibrosa cystica; 
9. Pure Red Cell Aplasia (PRCA) or anti-erythropoietin antibody-
associated anemia: In the absence of another etiology, the patient
should be evaluated for evidence of PRCA and sera should be tested for
the presence of antibodies to erythropoietin (see WARNINGS: PURE RED
CELL APLASIA).
Iron Evaluation: During PROCRIT® therapy, absolute or functional iron
deficiency may develop. Functional iron deficiency, with normal ferritin
levels but low transferrin saturation, is presumably due to the inability to
mobilize iron stores rapidly enough to support increased erythropoiesis.
Transferrin saturation should be at least 20% and ferritin should be at
least 100 ng/mL.
Prior to and during PROCRIT® therapy, the patient’s iron status, including
transferrin saturation (serum iron divided by iron binding capacity) and
serum ferritin, should be evaluated. Virtually all patients will eventually
require supplemental iron to increase or maintain transferrin saturation
to levels which will adequately support erythropoiesis stimulated by
PROCRIT®.
Drug Interactions: No evidence of interaction of PROCRIT® with other
drugs was observed in the course of clinical trials.
Carcinogenesis, Mutagenesis, and Impairment of Fertility: Carcino-
genic potential of PROCRIT® has not been evaluated. PROCRIT® does not
induce bacterial gene mutation (Ames Test), chromosomal aberrations in
mammalian cells, micronuclei in mice, or gene mutation at the HGPRT
locus. In male and female rats treated intravenously (IV) with PROCRIT®,
there was a trend for slightly increased fetal wastage at doses of 100
and 500 Units/kg.
Pregnancy Category C: PROCRIT® has been shown to have adverse
effects in rats when given in doses 5 times the human dose. There are
no adequate and well-controlled studies in pregnant women. PROCRIT®

should be used during pregnancy only if potential benefit justifies the
potential risk to the fetus.
In studies in female rats, there were decreases in body weight gain,
delays in appearance of abdominal hair, delayed eyelid opening, delayed
ossification, and decreases in the number of caudal vertebrae in the F1
fetuses of the 500 Units/kg group. In female rats treated IV, there was a
trend for slightly increased fetal wastage at doses of 100 and 
500 Units/kg. PROCRIT® has not shown any adverse effect at doses as
high as 500 Units/kg in pregnant rabbits (from day 6 to 18 of gestation).
Nursing Mothers: Postnatal observations of the live offspring (F1
generation) of female rats treated with PROCRIT® during gestation and
lactation revealed no effect of PROCRIT® at doses of up to 500 Units/kg.
There were, however, decreases in body weight gain, delays in
appearance of abdominal hair, eyelid opening, and decreases in the
number of caudal vertebrae in the F1 fetuses of the 500 Units/kg group.
There were no PROCRIT®-related effects on the F2 generation fetuses.
It is not known whether PROCRIT® is excreted in human milk. Because
many drugs are excreted in human milk, caution should be exercised
when PROCRIT® is administered to a nursing woman.
Pediatric Use: See WARNINGS: Pediatrics

Pediatric Cancer Patients on Chemotherapy: The safety and
effectiveness of PROCRIT® were evaluated in a randomized, double-
blind, placebo-controlled, multicenter study (see CLINICAL EXPERIENCE,
WEEKLY (QW) DOSING, PEDIATRIC PATIENTS in full Prescribing
Information).
Geriatric Use: Insufficient numbers of patients age 65 or older were
enrolled in clinical studies of PROCRIT® for the treatment of anemia
associated with cancer chemotherapy to determine whether they
respond differently from younger subjects.
Hypertension: Hypertension, associated with a significant increase in
hemoglobin, has been noted rarely in patients treated with PROCRIT®.
Nevertheless, blood pressure (BP) in patients treated with PROCRIT®

should be monitored carefully, particularly in patients with an underlying
history of hypertension or cardiovascular disease.
Seizures: In double-blind, placebo-controlled trials, 3.2% (n = 2/63) of
patients treated with PROCRIT® three times weekly (TIW) and 2.9% 
(n = 2/68) of placebo-treated patients had seizures. Seizures in 1.6% 
(n = 1/63) of patients treated with PROCRIT® TIW occurred in the context
of a significant increase in BP and hematocrit from baseline values.
However, both patients treated with PROCRIT® also had underlying CNS
pathology which may have been related to seizure activity.
In a placebo-controlled, double-blind trial utilizing weekly dosing with
PROCRIT®, 1.2% (n = 2/168) of safety-evaluable patients treated with
PROCRIT® and 1% (n = 1/165) of placebo-treated patients had seizures.
Seizures in the patients treated with weekly PROCRIT® occurred in the
context of a significant increase in hemoglobin from baseline values
however significant increases in blood pressure were not seen. These
patients may have had other CNS pathology.
Thrombotic Events: In double-blind, placebo-controlled trials, 3.2% 
(n = 2/63) of patients treated with PROCRIT® TIW and 11.8% (n = 8/68)
of placebo-treated patients had thrombotic events (eg, pulmonary
embolism, cerebrovascular accident) (see WARNINGS: MORTALITY,
CARDIOVASCULAR EVENTS AND HEMOGLOBIN LEVELS).
In a placebo-controlled, double-blind trial utilizing weekly dosing with
PROCRIT®, 6.0% (n = 10/168) of safety-evaluable patients treated with
PROCRIT® and 3.6% (n = 6/165) (p = 0.444) of placebo-treated patients
had clinically significant thrombotic events (deep vein thrombosis
requiring anticoagulant therapy, embolic event including pulmonary
embolism, myocardial infarction, cerebral ischemia, left ventricular
failure and thrombotic microangiopathy). A definitive relationship
between the rate of hemoglobin increase and the occurrence of
clinically significant thrombotic events could not be evaluated due to the
limited schedule of hemoglobin measurements in this study.
The safety and efficacy of PROCRIT® were evaluated in a randomized,
double-blind, placebo-controlled, multicenter study that enrolled 222
anemic patients ages 5 to 18 receiving treatment for a variety of
childhood malignancies. Due to the study design (small sample size and
the heterogeneity of the underlying malignancies and of anti-neoplastic
treatments employed), a determination of the effect of PROCRIT® on the
incidence of thrombotic events could not be performed. In the PROCRIT®

arm, the overall incidence of thrombotic events was 10.8% and the
incidence of serious or life-threatening events was 7.2%.
Tumor Growth Factor Potential: PROCRIT® is a growth factor that
primarily stimulates red cell production. Erythropoietin receptors are
also found to be present on the surface of some malignant cell lines and
tumor biopsy specimens. However, it is not known if these receptors are
functional. A randomized, placebo-controlled trial was conducted in 224
chemotherapy-naïve, non-anemic patients with small cell lung cancer
receiving cisplatin-based combination chemotherapy, to investigate
whether the concurrent use of PROCRIT® stimulated tumor growth as
assessed by impact on overall response rate. Patients were randomized
to receive PROCRIT® 150 Units/kg or placebo subcutaneously TIW
during chemotherapy. The overall response rates, after 3 cycles of
treatment, were 72% and 67%, in the PROCRIT® and placebo arms,
respectively. Complete response rates (17% vs. 14%) and median
overall survival (10.5 mos vs. 10.4 mos) were similar in the PROCRIT®

and placebo arms.
Two additional studies explored effect on survival and/or progression of
administrations of other exogenous erythropoietin with higher
hemoglobin targets.
In a randomized, placebo-controlled study using another Epoetin alfa
product, conducted in 939 women with metastatic breast cancer, study
drug dosing was titrated to attempt to maintain hemoglobin levels
between 12 and 14 g/dL. At four months, death attributed to disease
progression was higher (6% vs 3%) in women receiving Epoetin alfa.
Overall mortality was significantly higher at 12 months in the Epoetin
alfa arm (see WARNINGS: MORTALITY, CARDIOVASCULAR EVENTS AND
HEMOGLOBIN LEVELS).
In a randomized, placebo-controlled study using Epoetin beta,
conducted in 351 patients with head and neck cancer, study drug was
administered with the aim of achieving a hemoglobin level of 14 g/dL in
women and 15 g/dL in men. Locoregional progression-free survival was
significantly shorter (median PFS: 406 days Epoetin beta vs 745 days
placebo, p = 0.04) in patients receiving Epoetin beta.
There is insufficient information to establish whether use of Epoetin
products, including PROCRIT® have an adverse effect on time to tumor
progression or progression-free survival.
These trials permitted or required dosing to achieve hemoglobin of greater
than 12 g/dL. Until further information is available, the recommended
target hemoglobin should not exceed 12 g/dL in men or women.
ADVERSE REACTIONS
Immunogenicity
As with all therapeutic proteins, there is the potential for
immunogenicity. Neutralizing antibodies to erythropoietin, in association
with PRCA or severe anemia (with or without other cytopenias), have
been reported in patients receiving PROCRIT® (see WARNINGS: PURE
RED CELL APLASIA) during post-marketing experience.
There has been no systematic assessment of immune responses, i.e.,
the incidence of either binding or neutralizing antibodies to PROCRIT®,
in controlled clinical trials.
Where reported, the incidence of antibody formation is highly dependent
on the sensitivity and specificity of the assay. Additionally, the observed
incidence of antibody (including neutralizing antibody) positivity in 
an assay may be influenced by several factors including assay
methodology, sample handling, timing of sample collection, concomitant
medications, and underlying disease. For these reasons, comparison of
the incidence of antibodies across products within this class
(erythropoietic proteins) may be misleading.



Adverse Experiences Reported in Clinical Trials
Adverse experiences reported in clinical trials with PROCRIT®

administered TIW in cancer patients were consistent with the underlying
disease state. In double-blind, placebo-controlled studies of up to 
3 months duration involving 131 cancer patients, adverse events with
an incidence > 10% in either patients treated with PROCRIT® or
placebo-treated patients were as indicated below.
Percent of Patients Reporting Event: Event followed by Patients Treated
With PROCRIT® (n = 63) first, Placebo-treated Patients (n = 68) second:
Pyrexia 29%, 19%; Diarrhea 21%*, 7%; Nausea 17%*, 32%; Vomiting
17%, 15%; Edema 17%*, 1%; Asthenia 13%, 16%; Fatigue 13%, 15%;
Shortness of Breath 13%, 9%; Paresthesia 11%, 6%; Upper Respiratory
Infection 11%, 4%; Dizziness 5%, 12%; Trunk Pain 3%*, 16%.
*Statistically significant.
Although some statistically significant differences between patients
being treated with PROCRIT® and placebo-treated patients were noted,
the overall safety profile of PROCRIT® appeared to be consistent with
the disease process of advanced cancer. During double-blind and
subsequent open-label therapy in which patients (n = 72 for total
exposure to PROCRIT®) were treated for up to 32 weeks with doses as
high as 927 Units/kg, the adverse experience profile of PROCRIT® was
consistent with the progression of advanced cancer.
Three hundred thirty-three (333) cancer patients enrolled in a placebo-
controlled, double-blind trial utilizing Weekly dosing with PROCRIT® for
up to 4 months were evaluable for adverse events. The incidence of
adverse events was similar in both treatment and placebo arms.
OVERDOSAGE
The maximum amount of PROCRIT® that can be safely administered in
single or multiple doses has not been determined. Doses of up to 1500
Units/kg TIW for 3 to 4 weeks have been administered to adults without
any direct toxic effects of PROCRIT® itself. Therapy with PROCRIT® can
result in polycythemia if the hemoglobin is not carefully monitored and
the dose appropriately adjusted. If the suggested target range is
exceeded, PROCRIT® may be temporarily withheld until the hemoglobin
returns to the suggested target range; PROCRIT® therapy may then be
resumed using a lower dose (see DOSAGE AND ADMINISTRATION). If
polycythemia is of concern, phlebotomy may be indicated to decrease
the hemoglobin.
DOSAGE AND ADMINISTRATION
In cancer patients on chemotherapy the target hemoglobin should
not exceed 12g/dL. (See WARNINGS: MORTALITY, CARDIOVASCULAR
EVENTS AND HEMOGLOBIN LEVELS).
Although no specific serum erythropoietin level has been established
which predicts which patients would be unlikely to respond to
PROCRIT® therapy, treatment of patients with grossly elevated serum
erythropoietin levels (eg, > 200 mUnits/mL) is not recommended. The
hemoglobin should be monitored on a weekly basis in patients receiving
PROCRIT® therapy until hemoglobin becomes stable. The dose of
PROCRIT® should be titrated to maintain the desired hemoglobin (see
recommended Dose Modifications, below).
Recommended Dose: The initial recommended dose of PROCRIT® in
adults is 150 Units/kg SC TIW or 40,000 Units SC Weekly. For pediatric
patients, weekly dosing is recommended.

TIW Dosing
Starting Dose:

Adults 150 Units/kg SC TIW
Reduce Dose by 25% when: 1. Hgb approaches 12 g/dL or,

2. Hgb increases > 1 g/dL in any 2-
week period 

Withhold Dose if: Hgb exceeds 13 g/dL, until the
hemoglobin falls below 12 g/dL, and
restart dose at 25% below the
previous dose

Increase Dose to 
300 Units/kg TIW if: response is not satisfactory [no

reduction in transfusion requirements
or rise in hemoglobin] after 8 weeks

Target Hgb: Not to exceed 12g/dL
During therapy, hematological parameters should be monitored
regularly (see PRECAUTIONS: Laboratory Monitoring in full Prescribing
Information).
Weekly Dosing
Starting Dose:

Adults 40,000 Units SC 
Pediatrics 600 Units/kg IV (maximum 

40,000 Units)
Reduce Dose by 25% when: Hgb exceeds 12 g/dL or increases 

> 1 g/dL in any 2-weeks
Withhold Dose if: Hgb exceeds 13 g/dL, until the

hemoglobin falls below 12 g/dL,
and restart dose at 25% below the
previous dose

Increase Dose if: response is not satisfactory (no
increase in hemoglobin by ≥ 1g/dL
after 4 weeks of therapy, in the
absence of a RBC transfusion) to:
Adults: 60,000 Units SC Weekly
Pediatrics: 900 Units/kg IV (maximum 

60,000 Units)
Target Hgb: Not to exceed 12g/dL

Manufactured by: Amgen Inc., One Amgen Center Drive, Thousand Oaks,
CA 91320-1799
Distributed by: Ortho Biotech Products, L.P., Raritan, New Jersey
08869-0670
© OBPLP 2000
Revised December 2006 638-10-979-7BC
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DIABETES AND ASSOCIATED FOOT PROB-
LEMS are a significant public health problem. Foot
problems are common in diabetic patients and result
in extensive hospitalization, disfiguring surgery, life-
time disability, and a diminished quality of life. One
out of seven U.S.healthcare dollars is spent on diabetes
care. Ten percent of Medicare beneficiaries have dia-
betes but account for 27 percent of the cost. Diabetic
foot problems account for 6 percent of hospital admis-
sions for diabetes and 20 percent of hospital days.1

A diabetic’s lifetime risk of developing a foot ulcer is
greater than 15 percent. The cumulative three-year
incidence is 6 percent. Fifteen percent of patients who
develop a foot ulcer also will develop osteomyelitis.
About 15.6 percent of foot ulcers will result in an
amputation. In a Medicare study seven years ago, the
two-year attributable cost per diabetic foot ulcer was
$28,000.1 Thus, foot problems are not only frequent,
but also costly.

Foot ulcers occur in diabetics for many reasons.
The major reasons include neuropathies that prevent
the patient from detecting injury to the foot, differ-
ences in wound healing, and the presence of periph-
eral arterial disease.The pathways to foot ulceration
are illustrated in Exhibit 1.2 With a loss of feeling
from neuropathy, the patient does not feel pain from
an injury to the foot. Because of a lack of awareness,

the patient does not rest the area or treat the injury.
Continuous repetitive stress on the injured site will
lead to a foot alteration and abnormal healing.
Chronic diabetic foot wounds have been shown to
have abnormal healing because of inflammatory
excess, growth factor deficiency, bacterial bio-burden,
and cellular senescence.

Peripheral arterial disease (PAD) as a result of
atherosclerosis is very common in patients with dia-
betes. Diabetes increases the risk of PAD more than
other factors such as smoking, hyperlipidemia, hyper-
tension, and hyper-homocysteinemia.3,4 Significant
PAD decreases blood supply to the foot. Small-vessel
disease and large-vessel disease PAD both contribute
to the development of diabetic foot ulcers (Exhibit 2).

Patients with diabetes can be stratified into risk
groups for developing ulcers (Exhibit 3).5,6 As a
patient increases in risk group, his or her risk of hav-
ing a foot ulcer increases.

There are seven major treatment modalities for
diabetic foot ulcers. These include off-loading
debridement,wound dressing, treatment of infection,
vascular reconstruction, healing enhancers, and
amputation. Off-loading and debridement are the
keys to healing ulcers. Off-loading is taking pressure
off the ulcer site through bed rest and off-loading
appliances such as total-contact casts, can walkers,

Integrating Advanced Wound Care: A Key
Component of Diabetes Disease Management

Peter Sheehan, MD, and Glen Donovan DPM
For a CME/CEU version of this article, please go to http://www.namcp.org/cmeonline.htm, and then click the activity title.

Summary
Diabetic foot problems are frequent, and associated with high costs.

Treatment modalities for diabetic foot ulcers range from simple and expensive
options, such as pressure relieving shoes, to costly amputations. A multidisci-
plinary approach to preventing and treating diabetic foot problems has proved
to be cost saving.  Implementing such an approach will save money and improve
clinical outcomes.

Key Points
• Diabetic foot problems are a significant, costly issue.
• Keys to treatment are debridement and off-loading.
• Vacuum therapy is a useful and cost-effective adjunct for healing foot ulcers.
• Disease management programs to prevent diabetic foot ulcers improve clin-
ical outcomes and reduce costs with early returns on investment. 



felted-foam dressings, and surgical shoes (Exhibit 4).
Debridement is removing necrotic tissue from the
ulcer.This can be done with enzymes applied to the
site or mechanically with cutting. The goal of
debridement is to convert a chronic wound into an
acute wound. Frequently removing necrotic tissue,
along with off-loading, promotes wound healing.
Another effective treatment is the use of dressings to
provide a moist wound environment to enhance
growth of new skin cells, prevent trauma, and mini-
mize risk of infection.

Infected ulcers require more aggressive treatment
than non-infected ones. Osteomyelitis, gangrene and
amputation all can result from infected ulcers. Limb-
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Exhibit 1: Pathways to Foot Ulceration
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Exhibit 2: Combined Effects of Small and Large Vessel Disease
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Exhibit 3: Diabetic Foot Risk Classification

Risk
Category

Description Odds Ratio
(95% CI)

0

1

2

3

No neuropathy, no peripheral
vascular disease

Neuropathy, no deformity or
peripheral vascular disease

Neuropathy and deformity and/
or peripheral arterial disease

History of foot ulceration or
lower extremity amputation

—

1.7 
(0.7– 4.3)

12.1 
(5.2 –28.3)

36.4 
(16.1–82.3)
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threatening, infected ulcers with extensive cellulitis,
deep abscesses, osteomyelitis and/or gangrene need
to be carefully debrided. Wound cultures should be
taken.Broad-spectrum intravenous antibiotic therapy
is also necessary. Osteomyelitis requires treatment
with antibiotics for six weeks. Surgical resection of
the infected bone may be required, and will allow a
shorter course of antibiotics.

Trying to preserve a severely infected or gan-
grenous foot or leg is termed limb salvage. Limb sal-
vage approaches include aggressive broad-spectrum
antibiotics, debridement of all necrotic tissue, revas-
cularization of critically ischemic areas with various
surgical procedures, staged surgical closure of the
wound, and use of a healing enhancer such as a vac-
uum pressure device to enhance wound closure. If
limb salvage fails, amputation is the next option.

A vacuum pressure device being used in limb sal-
vage is the vacuum-assisted closure (VAC) therapy
system. The VAC device provides intermittent or
continuous suction to a special dressing that fits over
the wound. This approach promotes healing by
enhancing granulation tissue formation, drawing the
wound together, helping promote flap and graft sur-
vival, removing interstitial fluid and infectious mate-
rial, and providing a closed, moist environment.

One study of the VAC system evaluated and com-
pared outcomes and resource-utilization costs for
treating a 162 diabetic foot-ulcer patients who
underwent forefoot amputations. Patients were ran-
domly treated with either the VAC device or moist
wound healing. Fifty-six percent of the VAC therapy
system patients healed, compared to 39 percent of
the moist wound healing group.7 The time for heal-

ing was 60 days with the VAC therapy system com-
pared to 88 days for the moist wound group.7 In a
retrospective cost analysis of resource utilization data
from this study, direct costs for patients treated with
the VAC therapy system was on average $8,826 lower
than costs for moist-wound therapy. Patients healed
with the VAC therapy system had an average $12,852
lower direct cost than patients healed with moist-
wound therapy.

Other healing enhancers can be used as adjuncts to
the therapies discussed above to improve healing of
diabetic ulcers. These include recombinant human
platelet-derived growth factor (Regranex®) and skin
substitutes (living bilayer skin substitute [Apligraf®],
and human fibroblast-derived dermal substitute
[Dermagraft®]). In studies, these three agents have
been shown to heal more diabetic foot ulcers faster
than conventional therapy with moist dressings alone.8-10

Amputation may be a preferable course in selected
patients as an alternative to prolonged unsuccessful
limb salvage treatment. Indications for amputation
include uncontrolled overwhelming infection, pain
not manageable with analgesics, and extensive necro-
sis of the foot that prohibits adequate function.

Optimal care of diabetic foot ulcers requires use of
a treatment protocol. This protocol should be evi-
denced based, and should utilize sound surgical
and/or bio-mechanical principles. The clinical expe-
rience of a multidisciplinary team is invaluable in
treating diabetic foot ulcers.The team should include
an endocrinologist, a podiatrist, a vascular surgeon,
and a primary care provider for each patient. The
expected result of such a treatment protocol should
be the expectation of the healing of ulcers in the

Exhibit 4: Off-loading Appliances
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absence of infection or ischemia. Diabetic foot ulcers
should be at least 35 to 50 percent healed using the
standard care of debridement and off-loading by four
weeks. If this result does not occur, a change in ther-
apy is required such as using an adjunct treatment
such as VAC therapy or a skin substitute.

Ulcers recur in 50 percent of patients who have an
ulcer history. Prevention of recurrent ulcers requires
regular provision of routine foot care, patient educa-
tion, and provider education. Routine medical foot
care includes examination of the feet for deformities
or other issues that may lead to ulcers, trimming of
nails, sensory testing, and provision of therapeutic
shoes. Patients with diabetes need to understand how
to care for their own feet. Providers need to under-
stand how to treat diabetic ulcers.To prevent recur-
rences, prophylactic surgery in selected patients to
correct foot deformities causing areas of pressure
may be necessary.

Programs for preventing and treating diabetic foot
ulcers can improve quality of care easily and inex-
pensively. Caring for diabetic feet does not require
expensive technology. Quality care for a diabetic foot
would result in significant savings for the payer.
Multidisciplinary team approaches to diabetic foot
care have reported statistically significant reductions
in morbidity and cost.11

Lavery and colleagues implemented a lower-
extremity disease management program consisting of
screening and treatment protocols for diabetic mem-
bers of a managed care organization.12 Screening
consisted of evaluation of neuropathy, peripheral vas-
cular disease, deformities, foot pressures, and history
of lower extremity pathology. They stratified patients
into low- and high-risk groups, and implemented
preventive or acute-care protocols. Utilization was
tracked for 28 months and compared to 12 months
of historic data prior to implementation of the dis-
ease management program. After implementation of
the disease management program, the incidence of
amputations decreased 47.4 percent, from 12.89 per
1000 diabetics per year to 6.18.12 The number of
foot-related hospital admissions decreased 37.8 per-
cent, from 22.86 per 1000 members per year to
14.23.12 The average inpatient length-of-stay was
reduced 21.7 percent, from 4.75 to 3.72 days.12

Additionally, there was a 69.8 percent reduction in
the number of skilled nursing facility admissions per
1000 members per year and a 38.2 percent reduction
in the average length of stay in a skilled nursing facil-
ity, from 8.72 to 6.52 days.12 This study demonstrates
that a population-based screening and treatment pro-
gram for the diabetic foot can dramatically reduce
hospitalizations and improve clinical outcomes.

Developing a disease-management program to

prevent and treat diabetic foot ulcers fits in with the
future of healthcare—an era of pay for performance.
The National Committee for Quality Assurance
(NCQA) with the American Diabetes Association is
developing an expert consensus of diabetic foot
examination performance measures. One objective is
to identify the essential components of a diabetic
foot examination such as sensory testing. Currently,
the NCQA Health Plan Employer Data and
Information Set (HEDIS) measures that a foot exam-
ination occurred but does not record the content of
the examination.

Conclusion
Although diabetic foot ulcers are costly both in

terms of money and quality of life, implementing a
disease management program can provide significant
financial and clinical outcome returns. Such a pro-
gram should be evidence-based and multidisci-
plinary. JMCM

Peter Sheehan, MD, is director of the Diabetes Center of Greater New
York, and also has been an associate professor of medicine, clinical, at
NYU School of Medicine since 2002. Glen Donovan, DPM, is chief of
podiatry at Coney Island Hospital, and is a podiatry consultant for Group
Health Inc.
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THE COST OF HEALTHCARE IS CONTINU-
ING TO RISE, which is impacting the ability of the
United States to compete globally. As illustrated in
Exhibit 1, this trajectory of increasing healthcare costs
from a national economic perspective is not supportable.1

For developed countries other than the U. S., the medi-
an per capita expenditure for healthcare is $1,983.2 The

U.S.spends over $4,631 per capita.2 A lot of money is spent
in this county for healthcare, but our return on invest-
ment is not optimal. As indicated by our ranking on
important indicators of health, such as infant mortality,
average life expectancy,gaps in disparities in life expectan-
cy, and numbers of co-morbidities, we are not getting a
lot of the value for our expenditures in healthcare.
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Leveraging Health Risk Assessments 
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Summary
A significant amount of money is spent in the United States for healthcare,

without a lot of value for the expenditure. Health risk assessments that incorporate
biometric measurements are one approach for improving value in the healthcare
system. These assessments are a way to engage people in getting and staying
healthy. 

Key Points
• The contribution of behavior and lifestyle choices to society’s chronic disease
burden and healthcare costs is significant.
• Health risk assessments that incorporate self-reported information with bio-
metrics provide the maximum benefit to patients.
• Health risk assessments that incorporate biometric measurements help engage
people to improve their health and wellness.

Exhibit 1: An Unsustainable Trajectory: U.S. Spending on Healthcare
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For many years, the main strategy for success in
healthcare has been to reduce and shift costs. Many
sources are now indicating that the system needs to
focus more on outcomes to improve value. A focus
on outcomes and value will cause the healthcare sys-
tem to look across a whole continuum of healthcare
and the inputs to healthcare including wellness,
health choices, and health behaviors.

The contribution of behavior and lifestyle choices
to society’s chronic disease burden is significant
(Exhibit 2).There is a strong correlation between the
progression to chronic illness and lifestyle health
choices. It is estimated that 80 percent of the actual
causes of death are due to lifestyle or behavior choic-
es (Exhibit 3).3 Additionally, the contributions of
health behaviors to costs are significant. For every
$0.03 U.S. society spends on prevention, $0.97 is
spent on curative treatment.4 A significant portion of

that $0.97 goes to treatment of chronic diseases
caused by or exacerbated by health behaviors.

Employers are beginning to understand the impact
of lifestyle behaviors, such as smoking, on both their
direct medical costs, as well as on their indirect costs,
through absenteeism, presenteeism, and workers’
compensation. Exhibit 4 illustrates costs associated
with different age groups and the number of modi-
fiable lifestyle- and health-behavior-related risk fac-
tors.5 Cost in every age group goes up with the num-
ber of risk factors.5

Exhibit 3: Actual Causes of Death
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Exhibit 4: Costs Associated with Risks Medical Paid Amount x Age x Risk
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Eddington has demonstrated that the only way to
really control costs is to keep people at a low level of
health risk.5 His work also illustrates that risk factors
predict future healthcare cost and a progression to ill-
ness. The amount of change to keep people at low
risk for developing lifestyle- or behavioral-related
disease has been shown to be very small.

Health risk assessments (HRA) became popular
with employers in the ’80s, but these early assess-
ments only gathered self-reported information. The
trend in HRAs is to collect self-reported information
and biometric measurements, such as lipid panel and
blood pressure.Assessments that incorporate biomet-
rics give the consumer/employee an objective view
of his/her risk compared to others and help link
those risk factors with his/her lifestyle choices.This
linkage helps the individual better understand the
opportunities for reducing his/her health risks.
Incorporating biometric data into an HRA provides
participants with something very concrete on which
to react. This has improved the effectiveness of doing
an HRA.

To achieve the best value, HRAs must include bio-
metric measurements and need to include incentives.
These incentives need to be for both participation
and risk reduction. People will not change without
motivation. Motivation can be from any variety of
sources including intrinsic, financial, and punitive.
Positive incentives tend to work better than negative
ones. Fear can be a motivator, but most people will
engage in longer-term behavior change if there is a
positive motivator. Financial incentives to get people
to participate in an HRA are dependent on the social
position of the population. Participation rates as high
as 80 percent have been shown with incentive pay-
ments as low as $30. Without incentive payments, the
engagement rate is often between 40 and 50 percent.

Typical areas focused on for the self-report portion
of an HRA are personal and immediate family med-
ical history and lifestyle issues.The lifestyle or behav-
ior areas have primarily been smoking, alcohol use,
diet, exercise, seatbelt use, and home smoke detector
use. More and more HRAs are including other fac-
tors such as stress, coping skills, sleep disorders,
depression, and other behavioral conditions that have
been shown to be significant predictors of future
risks. Typical biometric measurements in an HRA
include nicotine, blood pressure, body fat, lipid pro-
file, liver function tests, and body mass index.

Information from HRAs is shared with the con-
sumer/employee in the form of individual reports.
This information can be used to impact the individ-
ual’s health (i.e., detect a problem and correct it).
There is the opportunity to indicate to people if they
need to follow up with a primary care provider to

have something evaluated.
Exhibit 5 is an example of a personal report. In this

example, the participant receives a score on a zero to
100 scale. In this particular assessment, the score is
based just on biometric data and the higher the score
the better. In this specific program, the target is to be
at 71 or above. Participating employees were eligible
for an incentive payment if they were at 71 or above
or made a five point yearly improvement from base-
line. Additionally, there was an associated premium
reduction.

Most healthcare consumers do not have the right
information (or enough information) to make the
best choices related to their health. An example
from an HRA program illustrates this point. In a
random sample of 12,000 participants in an
employer-sponsored, data-driven wellness program,
74 percent could not self-report their cholesterol,
blood pressure, or body fat; 42 percent more partic-
ipants tested positive for nicotine than self-reported
they smoked; 33 percent self-reported “good or
excellent” self-perception of health but unknow-
ingly had 3+ clinical risk factors; and 28 percent
self-reported “good eating habits” but had danger-
ous levels of fat in their blood. Before participation
in this program, 60 percent of the participants did
not have a primary care physician. After the pro-
gram, almost 75 percent actually reviewed their
report with a physician. At the end of one year, 90
percent had an improvement in three or more risk
factors, and more than 50 percent had an improve-
ment in six or more clinical risks. This program is
an example of the empowerment that can occur
when people know their numbers and are given
tools and support for seeking medical care and
making changes. Empowering consumers can make
them satisfied customers and an integral part of the
healthcare team (Exhibit 6).

Data from HRAs are also reported to the
employer.Aggregate reporting of HRA data can be
very valuable from a health plan and an employer
perspective to see the prevalence of different risk
factors within a population. Individual data is never
shared with the employer. The only information
that is shared with the employer is aggregate reports
without individual identification. The Health
Insurance Portability and Accountability Act
(HIPAA) clearly precludes any service provider
who is providing an HRA for an employee popula-
tion base from sharing the personal health informa-
tion or any information that does not have identifi-
cation removed. Typical data reported to the
employer includes the correlation between risk fac-
tors and diseases, participation rates, year-to-year
comparisons, change in the risk profile of the pop-
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ulation over time, and medical and indirect costs
associated with the risks present in the population.
The benefit of HRAs for the health plan or
employer is keeping the low risk part of the popu-
lation at low risk and moving the high-risk people
down into a lower risk category. Shifting more of
the population to lower risk will translate over time
into overall savings. The employer or health plan
can use the population view of health behaviors and
health risks to establish interventions through sup-
port tools, online coaching, care management, dis-
ease management, or case management to help
build a healthier population.

Looking to the future, the healthcare system will
continue to focus on wellness and disease preven-
tion for people, regardless of where they are in the
wellness continuum. People with chronic illnesses
are often the most lacking in the receipt of preven-
tive services because there is such a focus on man-
aging their complex medical issues.The movement
towards consumer-directed health plans is a nice

alignment of the focus on wellness and health pro-
motion coupled with financial incentives.

Conclusion
Health risk factors predict future disease states and

costs. Small lifestyle or behavior changes can have
exponential improvement on health and costs. Most
people have at least one modifiable health risk factor.
An HRA with biometric data is an important source
of not only helping keeping a low risk population
low risk, but also identifying people who would be
appropriate for disease and care management. JMCM

Virginia Gurley, MD, MPH, is vice president and senior medical director
for Healthways. Since joining Healthways in October 2006, she had pro-
vided clinical leadership and market evaluation within the business devel-
opment process.
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OPTIMAL MANAGEMENT OF CARDIAC RISK
factors requires goal optimization and compliance
with medications and non-drug measures. Drug
selection should be based primarily on evidence of
impact on morbidity and mortality outcomes, in
addition to safety, cost and practical patient-related
concerns.The evidence is clear that aggressive man-
agement of cardiac risk factors (early, sustained, goal
optimization) is beneficial and generally safe for the
majority of patients.

When looking at the four basic modifiable cardiac
risk factors (hyperlipidemia, hypertension, smoking
and diabetes), the majority of patients who have
events have more than just one of these factors.1 It is
not enough to intervene on just one of the risk fac-
tors. Risk factor reduction must be done compre-
hensibly.

Based on many large well designed studies, there is
a direct linear relationship between low density
lipoprotein (LDL) cholesterol and reduction in heart

disease risk (Exhibit 1).2,3 To achieve the lowest LDL
values and achieve the most risk reduction, prefer-
ence should be given to more potent agents when-
ever possible.

The first set of landmark studies with statins
demonstrated that for both primary and secondary
prevention, there are definite reductions in morbidi-
ty and mortality compared to placebo (Exhibit 2).
The second wave of trials examined statin use in spe-
cific groups of patients at risk for developing heart
disease and also compared statins to each other.The
most recently published trials have examined aggres-
sive lipid lowering in patients with stable heart dis-
ease. An example of results comes from the Treating
to New Targets (TNT) trial (Exhibit 3). This study
demonstrated, using the same drug but in different
doses, that more aggressive therapy with a higher
dose produces a higher risk reduction.4 The Ideal
Study, which compared simvastatin non-aggressive
dosing with 20 mg versus atorvastatin 80 mg, also

Formulary Considerations, Beyond 
Acquisition Cost, to Optimally Manage 

a Dyslipidemic Patient Population
Paul E. Stander, MD, FACP and James V. Felicetta, MD

For a CME/CEU version of this article, please go to http://www.namcp.org/cmeonline.htm, and then click the activity title.

Summary
Aggressive management of cardiac risk factors with statins is beneficial and

generally safe for the majority of patients. Statins do have some significant ben-
efits, which are independent of lipid lowering. These benefits may be most sig-
nificant for atorvastatin. Hospital-based regulatory requirements for improving
quality and medication errors can be negatively affected by formulary policy. A
fairly liberal approach when choosing statins for a managed care formulary is
beneficial to both managed care and the hospital delivery side of the healthcare
system. 

Key Points
• The greater the LDL reduction, the greater the cardiovascular event reduction.
• Statins have significant effects beyond LDL lowering.
• High potency statins should be available to managed care organization
patients in both inpatient and outpatient settings.
• Medication reconciliation is a new imperative for hospitals.
• Formulary restrictions of statins complicate the medication-reconciliation
process and increase the likelihood of errors and noncompliance.
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demonstrated that aggressive dosing provides a ben-
efit in risk reduction of 11 percent greater than that
seen with standard dosing.5

In reducing cardiovascular disease morbidity and
mortality, statins do much more than just lower LDL
(Exhibit 4).6 The current evidence seems to indicate

Exhibit 1: The Reduction in CHD Risk is Proportional to the percent LDL-C Lowering
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that higher doses of statins have more of these bene-
ficial effects. Statins improve blood vessel wall
(endothelial) function.7,8 If the endothelial cells are
functioning effectively, the blood vessel is vasodilat-
ed, which is an environment where blood clots are
unlikely to form and inflammation is reduced. Statins
reduce thrombogenicity, improve and stabilize
atherosclerotic plaques, provide a potent antioxidant
effect, and significantly reduce vascular inflamma-
tion. Normal endothelia with healthy vascular tone
provide an effective structural barrier to lipoproteins
and other plasma components that might otherwise
start to form plaques, limit platelet and leukocyte
adhesion, and inhibit smooth muscle cell growth.

There is evidence to suggest that LDL cholesterol
lowering itself may not be the primary mechanism of
the statin-mediated improvement in endothelial
function. At least one agent, atorvastatin, has been
shown to produce greater effects on endothelial
function in one study.8 However, further studies and
clinical intervention trials are required to clarify the
clinical importance of the endothelial effects in
humans and their contribution to the well-estab-
lished clinical benefits of statins.6

Inflammatory markers, such as C-reactive protein
(CRP), may play a role in the development of
atherosclerosis.CRP appears to be quite predictive of
cardiovascular events, and there are multiple studies
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Exhibit 3: TNT: Primary Efficacy Outcome Measure First Major Cardiovascular Event*
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demonstrating correlations of CRP with MI, coro-
nary heart disease, and cardiovascular disease related
death. There seems to be a correlation in some of the
statin trials (A to Z, MIRACL, Prove-It) between the
extent of CRP reduction and early event reduction.9

Much of the early (within the first or two years) ben-
efit of statins appears related to rapid reduction in
CRP levels. The greater CRP goes down, or the
greater the extent of the anti-inflammatory effects of
the drugs, the greater the early event reduction.

Statins also appear to have antioxidant effects. LDL
needs to be oxidized before it becomes part of
atherosclerotic plaques. Statins, particularly atorvas-
tatin, appear to slow down this process of oxidation
(Exhibit 5).10-12

As atherosclerosis progresses, the plaques can rup-
ture, resulting in acute events, such as MI, unstable
angina and stroke. A recently published trial (SPAR-
CL) was specifically designed to examine the effect of
a statin on stroke.13 This study included subjects with
previously documented stroke or TIA without a his-
tory of coronary heart disease. Average LDL levels
were between 100 and 160. There was a 16 percent
relative risk reduction with statin compared to place-
bo (Exhibit 6).13 This trial demonstrated that history of
stroke is an indication for a statin to reduce the risk of
having a subsequent stroke. Also in the SPARCL
Study, atorvastatin 80 mg substantially decreased the
risk of major coronary and vascular events and revas-
cularization procedures. Multiple previous clinical tri-
als have demonstrated the effect of statins on reducing
stroke risk in those without coronary heart disease or

with coronary heart disease with or without a prior
stroke. No statin trial prior to SPARCL had demon-
strated a reduction in the risk of recurrent stroke.

Achieving quality care means aggressive manage-
ment, intervening early, and sustained and achieving
appropriate targets. Drug selection to achieve quality
of care should be based on the evidence of impact on
long-term morbidity and mortality outcomes.There
is abundant evidence out there that patients get start-
ed on statins and their dosing is sub-optimal or they
stop treatment. Formulary management of statins
should not interfere with achievement of quality of
care goals. Formulary considerations may disrupt
effective use of statins when hospitalizations occur
and present safety, quality, and ultimately cost issues.

Up to 98,000 deaths a year are attributable to
errors in hospitals.14 This is significantly above other
causes of death in this country that are much higher
profile. As can be seen in Exhibit 7, the reliability of
inpatient medication administration is not ideal
compared with other industries.

To place more emphasis on medication errors in
the hospital setting and to begin to improve this
problem, error reduction through medication recon-
ciliation is a current quality improvement goal for
hospitals. Medication reconciliation is included in the
Joint Commission’s National Patient Safety Goals.

Medication reconciliation is the process of creating
the most accurate list possible of all medications a patient
is taking—including drug name, dosage, frequency, and
route.The list is compared against the physician’s admis-
sion, transfer, and/or discharge orders for discrepancies.

Exhibit 5: Atorvastatin Metabolite Dramatically Slows the Rate of LDL Oxidation
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The goal is to provide correct medications to the
patient at all transition points within the hospital
with discharge probably being the most important.

Experience from hundreds of organizations has
shown that poor communication of medical infor-
mation at transition points is responsible for as many
as 50 percent of all medication errors and up to 20
percent of adverse drug events in the hospital. If this
process does not occur in a standardized manner that

is designed to ensure complete reconciliation, medi-
cation errors may lead to adverse events and harm.
One example related to statins includes the patient
taking multiple agents because a generic was pre-
scribed before, and he or she leaves the hospital on a
brand-name product.

Medication reconciliation should be a winning
action for both hospitals and managed care organiza-
tions. By implementing this process, both sides

Exhibit 6: SPARCL: Primary Endpoint Time to Fatal or Non-Fatal Stroke
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should see decreased lengths of stay, fewer complica-
tions, fewer re-hospitalizations, and reduced medica-
tion costs from elimination of redundancies and
unnecessary prescriptions. Using statins as the exam-
ple, discharging a patient on an effective regimen for
aggressive lowering of LDL is a winning strategy for
both the managed care organization and the hospital
because greater lipid lowering leads to greater reduc-
tion in disease burden.

Formulary restrictions both in the hospital and in
outpatient settings can complicate the medication
reconciliation process. For example, a patient comes
into the hospital on one statin, and that is switched
to the hospital formulary agent. At the time of dis-
charge, the patient may receive a new prescription of
the hospital agent and yet still has a supply of the pre-
vious agent, which he or she continues to take.The
possibility for taking two statins and suffering signif-
icant adverse effects is very real.

Formulary decision-makers should be aware of the
potential clinical, safety and economic impact of for-
mulary selections relative to medication reconcilia-
tion issues. For hospitals, the direct cost for statins is
relatively minimal when compared to more com-
monly used agents such as antibiotics, chemotherapy,
anesthetic agents, and when compared to the poten-
tial large indirect costs of switching patients to a less
expensive, possibly less potent, statin agent. High
potency, higher cost statins pose a potentially large
direct cost for outpatients using them on a regular
basis, but should save far more than their direct costs
via event reduction and avoidance if used aggressive-
ly and appropriately.

There are potential compliance implications of
switching formulary statins. Patients need to be
compliant on therapy to benefit. When patients
switch medications, their compliance could drop
and they may not achieve the full benefit of therapy.
Thiebaud and colleagues conducted a study to
determine the effect of switching medications on
the compliance and persistence of new statin users.15

They conducted a retrospective database analysis of
pharmacy claims provided by a large PBM. The
study sample consisted of 38,866 new statin users
between the ages of 18 and 65 who were beginning
treatment with atorvastatin, fluvastatin, lovastatin,
pravastatin, or simvastatin. Compliance was mea-
sured by the medication possession ratio and persis-
tence was measured by the time to discontinuation.
Switching rates were derived from the proportions
of patients filling a prescription other than the ini-
tial statin. They found that patients who switched
statins were less compliant by 18.9 percent
(P<.001).15 Statin switchers were less persistent by
20.9 percent to 48.3 percent (P<.001),depending

on the gap length used to define discontinuation.15

To ensure better compliance, the authors suggested
that special care should be given to patients who
change statins.15

Conclusion
From numerous studies over the years, statins have

proved effective for reducing cardiovascular events.
Maximization of risk reduction occurs with aggres-
sive use of statins. Formulary decision-makers in
both the hospital and outpatient setting need to con-
sider the implications of making formulary decisions,
which may limit access to the potent statins required
to achieve aggressive goals. JMCM

Paul E. Stander, MD, FACP, is the chief medical officer at Banner Good
Samaritan Medical Center in Phoenix. Stander also is medical director at
Hospice of the Valley, and attending physician at Kivel Geriatric Center.
James V. Felicetta, MD, is chairman of the Department of Medicine at
the VA Medical Center in Phoenix.
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TODAY’S MANAGED CARE
industry has played a major role
in shaping the delivery of medical
care in the U.S. As the landscape
of healthcare has evolved, man-
aged care has changed in tandem
to address the needs of the multi-
ple stakeholders it serves. One
important development in the
delivery of medical care is the
increased attention to patient
quality of life (QoL) research and
related health outcomes.

Increasingly, patients and their
families insist that QoL be consid-
ered as an outcome of their care
during and after medical interven-
tions, as treatment options are dis-
cussed. These requests are sup-
ported by data demonstrating
QoL to be a predictor of survival,
a useful tool in stimulating physi-
cian-patient communication, and
a valuable input to clinical care
and informed health decision
making (Vogelsang, 2002). As
such, one can see the potential
advantages of including QoL in
decision-making for the patient,
for family members, and for the
clinical team.

However,a key question remains:
how can the inclusion of QoL ben-
efit managed care organizations
(MCOs)? If the mortality or mor-
bidity benefits of treatment appear
to be marginal, as may be the case
in certain late-stage or chronic ill-

nesses (e.g., cancer, congestive heart
failure), how can QoL data add
value in assessing coverage or for-
mulary placement, and in deliver-
ing medicine’s promise of high-
quality, patient-centered care? This
question is poignant in an era
where healthcare stakeholders are
increasingly faced with the chal-
lenge of balancing the quality and
cost of care, including costs associ-
ated with some emerging treat-
ments that might predominately
yield QoL benefits.

What is Quality of Life?
Before discussing the value of

QoL research, one must establish
a basic understanding of QoL. In
general, the concept of QoL has
developed during the past 20
years, and reflects the “whole-
person care” model utilized in
palliative medicine. QoL is best
described as subjective and multi-
dimensional: subjective in that
each patient’s perspective will be
different, and multidimensional
because it focuses on a wide
range of areas including function-
al ability and physical, emotional,
social, and spiritual well-being
(Cella, 1994). An expanded con-
cept of QoL may also include the
benefits and individual prefer-
ences of patients relative to their
personal function and overall
“whole-person”well-being (Exhibit
1). Using this framework, how do
MCOs practically consider the
costs and benefits of various treat-
ment options relative to the sub-
jective perception of the overall
patient’s well-being and at the
same time offer cost-effective
health plans?

If managed care is thought of as
a system of healthcare delivery
with the goal of controlling costs
while providing quality care, an
approach that incorporates QoL
needs to be evidence-based and
benefit the key stakeholders
involved.As such, valid and reliable
QoL data must be gathered and

appropriate systems must be in
place to collect and disseminate
this data to decision-makers. Such
information could potentially be
integrated into clinical practice
guidelines. QoL data is also rele-
vant to broader healthcare trans-
parency initiatives, such as those
currently being developed by the
Centers for Medicare and
Medicaid Services (CMS), that
seek to broadly communicate
information on the value, quality
and affordability of health services.

On the other hand, health
interventions based on QoL data
must also be demonstrated as
cost-effective for the patients,
physicians, employers, and health
plans involved in receipt and
administration of these services.
Some health decision-makers
may perceive QoL to be a lower
priority or less-actionable option
in the continuum of pressures that
confront modern medicine.
Without actionable evidence or
proof of the value of QoL in
improving patient outcomes, pay-
ers, employers and others may be
reluctant to invest in patient QoL.
This article will discuss the
potential value of integrating sci-
entifically sound QoL research
into the decision-making process
of managed care, its potential
cost-effectiveness, and health out-
comes and patient satisfaction.

Valid and Reliable QoL
Research Measures  

The utility of QoL measures has
been widely debated in medical
literature. Often, QoL research
and measures are regarded as
being a “softer” science, because
physiological end points to alleviate
or stabilize disease have long been
considered the gold standard in
medical research (Frost & Sloan,
2002). One of the reasons why
treatment response has been pre-
ferred over QoL is the idea that a
cure or means to stabilize a disease
can and will be found.While this
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is indeed the desired outcome, it is
simply unrealistic for many condi-
tions and does little to address the
needs of patients living with illness
today. Another misconception is
that treating illness may be done
in isolation, as if treatment,whether
aggressive such as surgery or
chemotherapy or noninvasive such
as exercise or nutritional advice,
will not impact the patient in some
other way. In this respect, integrat-
ing a system that collects QoL
data along with other inputs helps
the medical community adhere to
its oath,“to do no harm.”

In the past, the perception that
QoL research produced little
meaningful data had some validity
because qualitative tools to address
the subjective and multidimen-
sional aspects of QoL did not exist.

This is no longer true of today’s
QoL measures and research. QoL
measures have come a long way.
There are now sophisticated
methods and instruments for col-
lecting QoL data. In general there
are two types of QoL instruments:
generic and disease-specific. A
generic tool, like the SF-36, is a
broad instrument that allows
researchers to focus on differences
between illnesses or treatment reg-
imens. Disease-specific instru-
ments focus on the effects of illness
and treatment within a certain dis-
ease population. An example of
this would be the Functional
Assessment of Cancer Therapy-
Brain (FACT-BR).For an overview
of commonly used QoL instru-
ments used in by MCOs, go to
www.medscape.com/article/41002.

However the simplest explanation
of why QoL research appears to
have lagged behind, and is slowly
being integrated into managed
care formularies, has to do with
the fact the QoL has just hit its
stride in comparison to medical
and quantitative research.

A major barrier to incorporating
QoL assessment with functional
data is the lack of information sys-
tems to collect such data.Clinicians
and MCOs routinely collect func-
tional information like diagnoses
and treatment patterns; however,
they are still some way from
achieving an integrated approach.
Collecting QoL information sys-
tematically is much more difficult
due to a lack of technology to
capture this data. However, new
systems, such as e-pads that mea-

Exhibit 1: Quality of Life: A Systems Model
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sure QoL along with functional
status, are being evaluated at mul-
tiple medical centers in the U.S.
Such approaches, in tandem with
the rapid evolution of electronic
health records, may in the near
future enable QoL data to be col-
lected and assessed with greater
ease and efficiency.

How Can QoL Help with 
Cost Effectiveness?

Traditionally, medical outcomes
have been measured in enhanced
survival or lower complication
rates. However, in today’s managed
care market, cost and factors such
as a patient’s ability to return
to work or pursue desired
activities, are becoming
important factors for all
involved. Patients want to
feel better and return to
activities of daily living,
employers want their
employees to return to work,
and MCOs want to provide
cost-effective, quality care.
Each of these scenarios is
linked financially/economi-
cally to other stakeholders in
the managed care healthcare
delivery equation. So how
might QoL research help
patients, employers, clini-
cians, and managed care
organizations with costs? 

The inclusion of QoL
data in the decision-making pro-
cess can help to initiate a physi-
cian-patient dialogue about both
the costs and benefits of available
procedures and treatments. For
example, QoL research has been
shown to be a critical factor in
better understanding new thera-
pies, not simply in terms of sur-
vival, but in terms of what that
additional survival means to the
individual patient (Bottomley et
al., 2005; Osoba, 2002).As emerg-
ing health technologies produce
longer survival rates and other
benefits, patients logically want to
know what the quality of those

extended years will be like
(Pinson et al., 2000). As the cost
burden continues to shift towards
the employer and individual
patient, many are demanding
information on the value obtained
for their healthcare expenditures.
Each healthcare decision is not
without specific monetary cost to
the patient, clinician, and MCO.

As previously mentioned, the
inclusion of QoL data may also
prove to be especially important
when there is no clear survival
advantage among treatment
options, but potential QoL out-
comes are quite different (Peterson

& Sonis, 2001). Robust QoL data
regarding available care options can
increase patient understanding of
decision tradeoffs and anticipated
short- and long-term impacts on
health outcomes. Using this same
information, clinicians and MCOs
also can make better informed
decisions concerning the cost ver-
sus benefit of treatment modalities
that may appear to be equivalent
using conventional metrics.

How Does QoL Relate to
Health Outcomes and 
Patient Satisfaction?

If MCOs are to truly under-

stand health outcomes, there must
be a critical evaluation of the
complex relationships among
intensity of illness,duration of illness,
and overall QoL. Currently, the
units used to measure the utility
of healthcare interventions are
quality-adjusted life years (QALYs)
and disability-adjusted life years
(DALYs). These measures allow
medical interventions to be com-
pared in terms of cost-effective-
ness,without implication as to the
monetary worth of an individual’s
life. However, QALYs or DALYs
do little to assess the subjective or
multidimensional components that

might be important to an
individual’s overall well-
being. Further, many U.S.
MCOs have been reluctant
to fully embrace such eco-
nomic measures in reim-
bursement decision making
versus their international
counterparts in Canada,
Europe and Australia.

To address some of these
shortcomings, a growing
field of research exists that
applies methods of QoL
research within health-
related research such as
clinical trials.This departure
from global QoL has been
named health related quality
of life (HRQoL).The addi-
tion of HRQoL research to

traditional outcomes research
allows for a much broader under-
standing of health outcomes asso-
ciated with medical interventions.
Whereas, current methods look
solely at the objective cost-effec-
tiveness of an intervention,
HRQoL accounts for the patient’s
subjective perception of post-med-
ical health status. Incorporating
such measures provides clinicians
and MCOs not only with the
quality and cost information need-
ed for informed decisions, but also
the broader patient perceived
health benefits of the intervention.

Simply assessing patient QoL in

Patients want to feel better

and return to activities of daily

living, employers want their

employees to return to work,

and MCOs want to provide

cost-effective, quality care.



a clinical setting may go a long
way towards increasing patient
satisfaction. First, it sends a clear
statement to the patient that the
clinician, center of care, and man-
aged care plan are interested in
more than just treating an illness
or conserving resources. QoL has
an additional scientific advantage
that other end points lack: it
allows for a difference in opinion
between the clinician and patient,
creating an opportunity for open
dialogue. Improving such dia-
logue has been cited by many as a
national priority, particularly as
pressures of the modern health-
care environment widen the gap
between physicians and patients.

Furthermore, today’s healthcare
marketplace offers patients many
competing therapeutic options.
Explanation of QoL implications
of different therapeutic regimens
may enhance treatment decision
making by patient, family, and
health providers. Indeed, when
patients gain a realistic under-
standing of post-treatment out-
comes in terms other than disease-
free survival (Peterson & Sonis,2001)
and the factors influencing good
or poor recovery, the value of
QoL to patient awareness and
quality of care becomes more
transparent (Andrykowski, 1994).

Can MCOs Use QoL Data in 
Health Decision Making?

Incorporation of QoL data into
the decision systems of MCOs
may be particularly timely in an
era where the overall health
dynamic of the U.S. continues to
shift. Factors such as the aging
U.S. population, expanding defi-
nition of treatable disease, and
desire for ever more promising
medical solutions have driven
development of technological
advancements in genomic and
stem cell research, biopharmaceu-
ticals, and other areas. How we
assign value to such advancements
and their attendant health out-

comes remains a significant chal-
lenge for many health stakehold-
ers. Considering patient QoL is
one increasingly important part
of this value assessment process.

For example, the treatment of
cancer is constantly improving.
With a large population of
patients living longer than five
years, survival is no longer the
only outcome of importance.
QoL, then, begins to play a
greater role in the context of
patient care for many diseases.

As clinicians, patients and
employers become increasingly
concerned with QoL both during
and after treatment, how can
MCOs practically identify those
circumstances where QoL infor-
mation is beneficial to the delivery
of high quality and fiscally respon-
sible care? What criteria, including
QoL measures, are most relevant to
comparative selection of treatment
alternatives by the patient, physi-
cian or MCO? Under what sce-
narios or for what diseases is QoL
data most feasible and relevant to
informed health decision making?
What specific evidence collection
and dissemination systems must be
in place for better integration of
QoL and at what cost? Are the
benefits of obtaining and using
QoL data in addition to other clin-
ical/outcomes data proven or per-
ceived by health decision makers
to outweigh these costs?

While the utility of QoL
research and data is better under-
stood today, many questions
remain regarding integration of
this information into managed
care systems facing significant
quality and cost pressures. Some of
the potential benefits for MCOs
include the ability to initiate dia-
logues concerning cost vs. benefit,
a better understanding of the
value of medical interventions and
overall health status, strengthening
of physician/patient relationships,
and increased patient satisfaction
and medication compliance.

Nevertheless, MCOs are still
just in the early stages of collect-
ing and integrating QoL research.
Because of the practical challenges
cited above, it may be some time
before QoL research and data is
fully integrated into the decision-
making process of MCOs and its
true benefits are known. Only
time will tell if MCOs will con-
tinue to invest their time and
money into the QoL process.
Despite its potential benefits, the
financial investment vs. the value
added by QoL research and out-
comes can only be determined
within the financial balance sheets
of MCOs. JMCM

Stephen Keir, DrPH, is associate editor of the
GBI Special Section to the JMCM and co-
director of the Tug McGraw Research Center
at Duke University. Eric Faulkner, MPH is edi-
tor-in-chief of the Genomics Biotech Institute
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IT HAS BEEN ALMOST TWO HUNDRED
years since Dr. Parkinson described the clinical phe-
nomenon of Parkinson’s disease. In the past, the focus
on the clinical symptoms of Parkinson’s was on
tremors. Currently, the diagnostic criteria for
Parkinson’s disease emphasize bradykinesia.
Bradykinesia, or slow movement, is one of the diag-
nostic criteria for Parkinson’s disease listed in the
U.K. Brain Bank Criteria For a Diagnosis of
Parkinson’s.1 In addition to bradykinesia, the patient
must have one of the other cardinal symptoms—
tremor, rigidity, or postural instability. Bradykinesia is
responsible for the masked face; difficulty rising from
a chair; slow, shuffling steps; and difficulty in initiat-
ing and maintaining movement.

The onset of Parkinson’s disease is slow, with a loss
in seven-to-10 years of a group of neurons that are
primarily responsible for delivering dopamine into
the brain. At the time of diagnosis, patients might
have 20 to 40 percent of their original dopamine
producing neurons.

There has been a lot of research into the pathogen-
esis of Parkinson’s disease. Familial cases of Parkinson’s
make up less than 2 percent of the total patient pop-

ulation.The genes that are passed on in families have
given insight into what causes Parkinson’s because
they have identified some of the abnormal pathways.
The majority of people with Parkinson’s have the dis-
ease as a result of aging and exposure to different
environmental toxins (Exhibit 1). If susceptibility to
Parkinson’s is combined with aging and exposure to
toxin, disease develops, which is similar to the genet-
ic susceptibility to develop diabetes.

Braak and colleagues examined the brains of more
than 130 people who had died with Parkinson’s, and
identified a most remarkable and startling finding.2

The Braak team found that two areas of the brain,
the base of the brain stem and the olfactory bulb, are
where the disease process begins. Involvement does
not begin in the mid-brain where most dopamine
producing neurons are located.The underlying neu-
ropathological process (the formation of proteina-
ceous intraneuronal inclusion bodies) begins in the
brain stem and olfactory bulb, and advances in a
topographically predictable sequence (Exhibit 2).2

During the presymptomatic stages 1 and 2, the inclu-
sion body pathology remains confined to the medul-
la oblongata and olfactory bulb. In stages 3 and 4, the

28 Journal of Managed Care Medicine    | Vol. 10, No. 1    | www.namcp.org

Parkinson’s Disease 2006: 
Emerging Theories and Therapies

Lawrence Elmer, MD
For a CME/CEU version of this article, please go to http://www.namcp.org/cmeonline.htm, and then click the activity title.

Summary
Parkinson’s disease is one of the most treatable illnesses seen in neurology.

There are some exciting new potential pathogenic theories of Parkinson’s dis-
ease. There also are some newer therapies which, in addition to working as
monotherapy in early disease, are effective adjuncts in late disease. One of these
agents, rasagiline, holds the promise of being neuroprotective.

Key Points
• Parkinson’s disease is very treatable.
• The disease process begins many years before classic symptoms.
• Treatment of early symptomatic disease focuses on the use of dopamine agonists
and monoamine oxidase inhibitors.
• Treatment of late disease focuses on the use of levodopa with numerous adjunctive
agents added to increase time without symptoms.
• The future holds many new medications, and the ability to identify patients very
early in the disease process and possibly alter their disease progress path.



substantia nigra, midbrain, and basal forebrain are the
focus of initially subtle changes that later become
severe, when the illness reaches its symptomatic
phase. In end-stages 5 and 6, the pathological process
encroaches upon the telencephalic cortex, resulting
in dementia.

The finding that this disease process begins in the
olfactory bulb is both surprising, and, yet, not sur-
prising. Clinicians already knew this from a clinical
standpoint. Patients with Parkinson’s disease charac-
teristically lose their sense of smell. Parkinson’s dis-
ease is the one neurodegenerative disease that has the
most extreme sense-of-smell loss. In fact, early evi-
dence suggests that if a person over 50 has lost his or
her sense of smell; has some autonomic dysfunction,
such as irregular heartbeats or changes in their bowel
transit  time; and has a REM sleep behavior disorder,
they likely have very early disease. A REM sleep

behavior disorder is when the patient acts out his or
her dreams during sleep (i.e. yelling, fighting, run-
ning).Those three early defects can precede the clin-
ical symptoms of Parkinson’s by up to two decades.

There is interest in trying to identify early cases
and possibly intervening to prevent further loss of
neurons. The so-called  Parkinson’s Disease Iceberg
illustrates that many more patients have this disease
process that we currently identify (Exhibit 3).

Today there is a whole toolbox of different medi-
cations that can be used in a variety of different cases
(Exhibit 4). The toolbox is not full yet because not
every single person responds adequately to a single
agent. In fact, not every patient responds adequately
to a combination of agents. Additionally, many
patients cannot tolerate some of the agents.

The goal with medications is to try to mimic the
normal physiology by bathing the dopamine recep-
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Exhibit 1: Population Distribution of Causes of Parkinsonism

20 40 60 80 100

In
ci

d
e

n
ce

Age (years)

Genetic factors
Predominate?

Environmental factors
Predominate?

*

* Not drawn to scale: Onset under 40 is <1% of all PD

Exhibit 3: The Parkinson’s Disease Iceberg

REM Sleep Behavior DisorderStage Two

Olfaction/Autonomic DysfunctionsStage One

Overt 
Parkinson’s Disease

Exhibit 2: Braak Staging

Neocortex Secondary
& Primary

Neocortex 
Association

Mesocortex

Substantia Nigra

Locus Ceruleous

Dorsal IXIX Nucleus

1 2 3 4 5 6

Presymtomatic
phase

Symptomatic
phase



30 Journal of Managed Care Medicine    | Vol. 10, No. 1    | www.namcp.org

tors with dopaminergic activity continuously because
that is the circumstance that allows patients to func-
tion best. The brain is able to take up levodopa, a
mainstay of therapy, and convert it into dopamine.
Early in the disease process, patients started on lev-
odopa will have a “honeymoon period” with dramat-
ic, almost total relief of their symptoms.This period
will usually last one to three years. Unfortunately,
Parkinson’s is not a static illness.As time goes on, the
number of dopamine neurons continues to diminish,
and, as a result, the therapeutic window of brain lev-

odopa concentration gets narrower and narrower to
the point where the same plasma and brain levels of
levodopa that were so dramatically therapeutic
before, now are actually sub-therapeutic (Exhibit 5).
This leads to off periods where the patient is under-
medicated and unable to function. In contrast, there
are times when the patient is actually over-medicated
into a hyper-kinetic state with dyskinesia. Avoiding
the two extremes of Off and On with dyskinesia is a
goal of Parkinson’s disease therapy.

Levodopa is the cornerstone of therapy because it
is the perfect replacement for dopamine. There are
compounds that either dissolve rapidly or combina-
tion therapies. Levodopa is usually given with agents
such as carbidopa, tolcapone, or entacapone, which
prevent the breakdown of levodopa before it reaches
the brain.

With currently available therapies, about 90 per-
cent to 95 percent of the motor symptoms can be
controlled. There is a price for that control because
most of the time it requires multiple medications in
a complicated regimen. Control can require patients
with advanced disease to take multiple medications
six or eight times per day.This can lead to noncom-
pliance, drug-drug interactions, and intolerable side
effects.Another challenge to management is that end
stage control is dependent on the proper timing,
delivery and pharmacology of the patient’s exoge-
nous source of dopamine.

Because the disease is not static, patients will not be
able to maintain control on the same dose of exoge-
nous dopamine for long periods of time. Over time,
the dopaminergic therapy needs to be adjusted to the
changing therapeutic window. On average, most
advanced Parkinson’s patients need a medication

Exhibit 4: Current Therapies for Parkinson’s Disease
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adjustment every six to 18 months.This is probably
the biggest deterrent to people living successfully
with Parkinson’s. Many patients are under-medicated
by primary care practitioners.

The early management of young adult-onset (60
and below) Parkinson’s disease begins with dopamine
agonists such as pramipexole and ropinirole. These
agents are less likely to cause motor fluctuations in
younger patients than using levodopa. If newly diag-
nosed patients get started on dopamine agonist
monotherapy, their risk of developing dyskinesias is 5
percent to 6 percent over five years. If the patients
were started on a levodopa preparation, within five
years, roughly 50 percent will have already started to
have the motor fluctuations with dyskinesias. The
common side effects of dopamine agonists are nausea,
sedation, sleep attacks, and peripheral edema. Because
the dopamine agonists affect many different receptor
systems in the brain in addition to dopamine, they can
cause confusion and hallucinations.The atypical side
effects include compulsive gambling, other compul-
sive behaviors and heart valve abnormalities (with
bromocriptine and pergolide).

The revolution in the treatment of early PD has
been the introduction of rasagiline (Azilect“), a
monoamine oxidase B (MAO-B) inhibitor which
appears to have some disease modifying effects as
demonstrated by the TEMPO trial.3 In this trial, the
degree of  motor improvement was statistically differ-
ent at  six months when comparing two different

doses of rasagiline and placebo. 3 The Tempo trial used
a delayed start design where one group received
placebo and  then received rasagiline at the end of the
placebo-controlled period. If the difference in motor
improvement was purely symptomatic, the expecta-
tion would be that the patients would see exactly the
same degree of clinical improvement once given
rasagiline. In fact, the patients whose rasagiline was
delayed six months only got about 50 percent of the
improvement.At up to six years of open label follow-
up, a difference in the degree of progression of each
group’s diseased state, as measured by their Parkinson’s
disease ratings score, can be seen (Exhibit 6).4 The
group that got rasagiline earlier continued to do bet-
ter, in a statistically significant manner, compared to
the individuals who were given the drug after six
months of delay. This suggests that early treatment
actually had a disease modifying effect. The findings
of this study prompted the initiation of a much larg-
er study called the Adagio study, which will examine
a nine-month delay and a nine-month follow up. In
the Tempo study about half of the patients, at two
years, were still adequately controlled on monothera-
py with regard to their Parkinson’s symptoms.3 The
side effects of rasagiline in the premarketing trials
were similar to placebo.

Whether this possible disease modifying or neuro-
protective effect of rasagiline will be proven in other
studies is yet to be determined. Selegiline, another
MAO-B inhibitor, was shown not to be neuropro-

Exhibit 6: Tempo: Mean Percent Change In Total UPDRS - Continuous versus Delayed Rasagiline Treatment
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tective in the DATATOP study, even though it
showed a significant difference in the rate of patients
needing levodopa therapy.5 At the end of two years
there was no long-term benefit to starting with
Selegiline.

A revolution has occurred in the treatment of
advanced PD as well with the introduction of effec-
tive adjunctive therapies. In advanced disease, lev-
odopa in combination with carbidopa and/or cathe-
chol-O-methytransferase (COMT) inhibitors is the
standard of therapy for all patients. The COMT
inhibitors increase the bioavailability of the levodopa
and as a result, give a significant motor improvement
which lasts longer compared with the same dose of
levodopa given alone. Dopamine agonists and
MAO-B inhibitors are used as adjunctive therapy.
One improvement in MAO-B therapy has been the
introduction of Zitas selegiline, which is a buccal
dosage form. Buccal administration of selegiline pro-
duces blood concentrations that are higher and
reduces liver amphetamine byproduct production.6

Amphetamine is a metabolite of selegiline, which
can cause confusion especially in elderly patients.
This dosage form of selegiline provides about an
hour improvement per day in on time.

PRESTO and LARGO were two large prospec-
tive trials that evaluated adjunctive therapy with
rasagiline in advanced disease. In the Presto study,
there was a half hour reduction in off-time in the half
milligram dosage group and an hour for the one mil-
ligram group compared with placebo (Exhibit 7).7

One milligram is the most common starting dose of
rasagiline. The Largo study, which was done in

Europe, Israel and Argentina, compared rasagiline
once daily plus levopdopa and entacapone with each
levodopa dose to placebo, levopdopa, and enta-
capone. The mean off-time reduction was 48 min-
utes.8 Rasagiline was well  tolerated in this advanced
patient population.7,8 Tolerability and efficacy are
both important for successful therapy.

With an adjunctive therapy in advanced disease, the
patient should get approximately an hour a day more
of on time. If they are not getting that amount of effi-
cacy, then the adjunctive therapy should be stopped.

For the future, there are many different agents
under development for this disease. Additionally,
there are extended-release dosage forms of levodopa,
and transdermal- and controlled-release dopamine
agonists under development.

Conclusion
Parkinson’s disease is the most treatable problem in

all of neurology. Patients can be taken from a dis-
abled state to a functional state. They are then able
to remain safe and secure at home, instead of being
placed in long-term care. In the very near future,
simple screening tests will identify people who are in
the pre-clinical state of Parkinson’s. They can then
be put on neuroprotective therapy so they never
experience clinical Parkinsonism. JMCM

Lawrence Elmer, MD, PhD, is medical director of the Center for
Neurological Disorders, and director of the Parkinson’s Disease and
Movement Disorder Program in the Department of Neurology at the
University of Toledo College of Medicine.
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Exhibit 7: PRESTO: Primary Efficacy Measure - 
Decrease in Off Time

Adjusted Means ± SE

-0.2

-0.7

-1.2

-1.7

-2.2C
h

an
g

e
 f

ro
m

 B
as

e
lin

e
 i

n
 M

e
an

To
ta

l 
D

ai
ly

 “
O

F
F

” 
T

im
e

 (
H

o
u

rs
)

P=0.0199 P=0.0001

-1.41

-1.85

-0.91

Rasagiline 0.5 mg
Rasagiline 1 mg
Placebo —LD/CD

All Patients on LD/CDLC/DC, levodopa/carbidopa





THURSDAY, MAY 3
General Session
8:00 am - 9:00 am
The Future of Healthcare Delivery

Business Track
9:00 am - 10:00 am
Advanced Managed Care Contracting

10:30 am - 11:30 am
Medicare Advantage:  The Health Plan Perspective

11:30 am - 12:30 pm
CMS Medicare Update

1:15 pm - 2:15 pm
Healthcare Price and Quality Transparency:  The Purchaser’s Perspective

2:15 pm - 3:15 pm
Care Focused Purchasing:  An Employer’s Perspective

3:45 pm - 4:45 pm
Medicaid Reform Case Study

FRIDAY, MAY 4
General Session
8:00 am - 9:00 am
Pay for Performance: Best Practices

Business Track
9:00 am - 10:00 am
Milliman’s 2006 Group Health Insurance Survey

10:30 am - 11:30 am
Innovation Through Clinical Integration

11:30 am - 12:30 pm
Clinical Data Strategies for IPAs/PHOs

Genomics and Biotech Institute Track
9:00 am - 10:00 am
Update on Genomics from The National Institutes of Health

10:30 am - 11:30 am
Managing Biologics within Medical Benefits

11:30 am - 12:30 pm
FDA Update on Genomics and Biologics

1:15 pm - 2:15 pm
Genomics and Biologics: Will it Impact Evidence-Based Medicine?

Health Management Institute Track
2:15 pm - 3:15 pm
Health Management

3:45 pm - 4:45 pm
Medical Management of Dyslipidemia and Formulary Decision Making

4:45 pm - 5:45 pm
Economics of Medication Adherence in a Cardiovascular Population

Health Management Institute Track
9:00 am - 10:00 am
Understanding HIV/AIDS Testing and Impact on Treatment

10:30 am - 11:30 am
Health Management for the Multiple Sclerosis Patient

11:30 am - 12:30 pm
Prevalence and Management of Benign Prostatic Hyperplasia (BPH)

1:15 pm - 2:15 pm
Acute Coronary Syndrome: A Look at Prevention and Treatment

2:30 pm - 3:30 pm
Asthma: Putting What We Know In Action

3:30 pm - 4:30 pm
Managing Cardiometabolic Risk Factors

4:30 pm - 5:30 pm
Obesity: New Treatment Options

You Cannot Afford to Miss This Conference!
You won’t want to miss this enticing program featuring dynamic speakers and thought provoking topics.  Whether you are interested in
learning about the latest managed care trends or simply gaining fresh ideas to boost your ROI, the possibilities at the Spring Managed Care
Forum are endless. Attend this conference and gain expert insight that will directly impact the success of your organization!

New this year to our Spring Managed Care Forum is a Genomics Biotech Track and a Health Management Track.  The Genomics Biotech
Track will deliver updates on genomics and biotechnology, and discussions on personalized medicine and targeted therapies.  The Health
Management Track will focus on health risk assessments (HRAs), prevention, personalized medical records, predictive modeling, and chronic
illness (disease management).  Additionally, throughout the two-day conference, managed care experts will share their views on the state of
the industry today and offer their predictions for the future.

Who Should Attend
Attendees include Medical Directors, Vice Presidents and Directors of Managed Care, Contracting and Provider Relations Managers,
Hospital and Health System Chief Executive Officers, Senior Management Teams, and Governing Board Members of Managed Care
Organizations, and Integrated Delivery Systems such as Physician Hospital Organizations and Independent Practice Associations. Also,
Executive Directors, Administrators, Case Managers, Utilization Managers, Quality Managers, Medical Management Directors and Clinical
Managers associated with a variety of Managed Care Organizations.



Form can be duplicated for additional participants. One form per participant.  Please print exactly as you wish your name to appear on your
name badge.

First Name Last Name

Title Organization

Address City State Zip

Phone Fax Email

Value Code RN MD Other

Registration Fees
Registration fee includes all conference materials, concurrent breakout sessions, continental breakfasts, refreshment breaks, opening night
reception and lunches.

Physician/Nurse Healthcare Executive ABMCN Examination
Member Rate $495 Member Rate $695 $250
Join and Attend $595 Join and Attend $795
Non-Member Rate $695 Non-Member Rate $895

Concurrent Track Sessions Thursday, May 3
9:00 am - 10:00 am 10:30 am - 11:30 am

Advanced Managed Care Contracting Medicare Advantage:  The Health Plan Perspective
Update on Genomics from The National Institutes of Health Managing Biologics Within Medical Benefits

11:30 am - 12:30 pm 1:15 pm - 2:15 pm
CMS Medicare Update Healthcare Price & Quality Transparency
FDA Update on Genomics and Biologics Genomics and Biologics

2:15 pm - 3:15 pm 3:45 pm - 4:45 pm
Care Focused Purchasing: An Employers Perspective Medicaid Reform: Case Study
Health Management Dyslipidemia and Formulary Decision Making

Friday, May 4
9:00 am - 10:00 am 11:30 am - 12:30 pm

Milliman’s 2006 Group Health Insurance Survey Clinical Data Strategies for IPAs and PHOs
Understanding HIV/AIDS Testing and Impact on Treatment Prevalence and Management of Benign Prostatic Hyperplasia

10:30 am - 11:30 am
Innovation Through Clinical Integration
Health Management for the MS Patient

Team Discounts
We are pleased to offer the following team discounts. For three team members or more, take $50.00 per team member off your registration
fee.  Please register all members at the same time and use value code TM2007 on your registration form.

Payment Method

Check# (payable to NAMCP) Please include registrant's name on check.

MasterCard Visa American Express

Card Number Expiration Date CVV2 Code

Cardholder's Name Signature

Please Fax Receipt

How Did You Find Out About the Spring Managed Care Forum?

Direct Mail Fax Internet     Email Other

Plan to Attend - Four Ways To Register!
Internet: www.namcp.org Mail: Spring Managed Care Forum
Phone: 804-527-1905 4435 Waterfront Drive, Suite 101
Fax: 804-747-5316 Glen Allen, Virginia 23060

JMCM 0207



36 Journal of Managed Care Medicine    | Vol. 10, No. 1    | www.namcp.org

HUMAN PAPILLOMAVIRUS (HPV) IS A
common virus. In 2005, the Centers for Disease
Control and Prevention (CDC) estimated that 20
million people in the United States had this virus.1

The annual incidence of HPV infection is approxi-
mately 6 million cases.1 Overall, an estimated 75 per-
cent of sexually active men and women have HPV
infection or have been exposed to HPV at some
point in their lives (Exhibit 1).2 Fifteen percent of

persons aged 15 to 49 are currently infected.3

There are more than 100 different types of HPV
(Exhibit 2).1 HPV can be divided into cutaneous and
mucosal types. The cutaneous types cause common
warts on the hands and feet.The mucosal types target
warm-moist skin surfaces of the anal, genital, and oral
pharynx regions. The muscosal types can be further
divided into low- and high-risk groups. HPV 6 and
11 are examples of low-risk types that can lead to

HPV and the Prevention of Cervical Cancer
Martin C. Mahoney, MD, PhD

For a CME/CEU version of this article, please go to http://www.namcp.org/cmeonline.htm, and then click the activity title.

Summary
Human papillomavirus (HPV) infection has many significant clinical outcomes,

including the development of cervical cancer. The consequences of HPV infec-
tion are costly in terms of both direct and indirect costs. A significant advance in
the prevention of cervical cancer and other adverse outcomes from HPV has
occurred with the introduction of a vaccine to prevent infection with the major
types of HPV. 

Key Points
• HPV infection is very common and has significant consequences, including cervical
cancer and genital warts. 
• HPV transmission occurs through skin-to-skin contact.
• The majority of cervical cancer cases are caused by HPV infection.
• The currently available vaccine covers the four types of HPV responsible for 90
percent of genital warts and 70 percent of cervical cancer cases.

Exhibit 1: HPV Infection in the United States
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mild cervical dysplasias, genital warts, and recurrent
respiratory papillomatosis. HPV 6 and 11 are respon-
sible for 90 percent of genital warts.1 High-risk HPV
refers to the potential to lead to a malignancy. The
low-risk types very rarely lead to a malignancy as
opposed to the high-risk types which produce both
low- and high-grade cervical lesions, cervical cancers,
and cancers involving the anal genital tract. HPV 16
and 18 account for about 60 percent to 70 percent of
moderate and severe dysplasias, nearly all cervical can-
cers, and a subset of other cancers affecting the anal
and genital region, both in men and in women.1,4

HPV 6 and 11 (low-risk types) and HPV 16 and 18
(high-risk types) account for a significant number of
the consequences of HPV infection (Exhibit 3).4-10

A worldwide clinical study found virtually all (99.7
percent) cases of cervical cancer were linked to cer-
tain oncogenic types of HPV.11 It is also important to
note that 85 percent of anal cancer cases are caused
by HPV infection. See Exhibit 4 for a summary of

cancers attributable to high-risk HPV types.12-14

HPV is a local infection of stratified squamous
epithelium. Patients can have multiple types and sites
of HPV infection at the same time, including multi-
ple high-risk types or a mix of high- and low-risk
types. HPV does not cause a viremia nor does it
spread throughout the body. It remains localized,
which may explain why many individuals do not

Exhibit 2: >100 Human Papillomavirus Types

• Low/high-grade cervical abnormalities
• Cervical cancers
• Anogenital cancers

• Low-grade cervical abnormalities
• Genital warts
• Recurrent respiratory papillomas (RRP)

Mucosal (~40 Types) Cutaneous (~60 Types)

“High-Risk”
Types

(16,18)

“Low-Risk”
Types
(6,11)

“Common”
Warts

(Hands/Feet)

Exhibit 3 

HPV Types 16 and 18 are responsible for:
~70 percent of cervical cancers
~50 percent to 60 percent of high-grade cervical dys-
plasias (CIN 2/3)
~25 percent of low-grade cervical dysplasias (CIN 1)

HPV Types 6 and 11 are responsible for:
~90 percent of genital warts
~9 to 12 percent of low-grade cervical dysplasias (CIN 1)

CIN, cervical intraepithelial neoplasia: References: 4-10

Exhibit 4: Cancers Attributable to High-Risk HPV
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mount an appropriate immune response. Only 60
percent of women develop HPV antibodies follow-
ing natural infection. Because of this lack of appro-
priate immune response as a marker of previous
infection, prevalence of past HPV infection is esti-
mated to be as high as 41 percent among women
ages 20 to 29 years.15

HPV transmission occurs through skin-to-skin
contact. Micro skin tears allow HPV to cross into the

skin through the protective epithelial surface. The
most effective mode of transmission is sexual inter-
course. There is a distinct relationship between an
increasing number of lifetime sex partners and the
likelihood of being HPV positive.16

Figure 5 illustrates the natural history of HPV
infection.1,17 With low-risk types, regression follows
a natural immune response on the part of the body.
The infected person will have an itchy lump or

Exhibit 5: The Natural History of HPV and Cervical Cancer         

Regression
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LSIL= low grade squamous intraepithelial lesion; CX=cervix

Exhibit 6: Healthcare Costs Associated with Treatment of Genital Warts
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bump in his or her genital region, which goes away
after a few weeks or months.This previously infect-
ed person is thought to be protected from further
infections with that strain of HPV. With the high-
risk types, transient or persistent infections can
occur.The majority of transient infections will clear
without therapy. Persistent infection leads to more
severe precancerous changes—moderate and severe
dysplasias. The majority of
severe dysplasias will develop
into invasive cervical cancer.
Currently, there is no way to
distinguish between transient
and persistent infections, which
leads to the need for a preven-
tive strategy.

There are an estimated 1 mil-
lion new cases of genital warts
each year in the United States.18

Studies have shown that up to 30
percent of genital warts cases
spontaneously regress within 4
months.19 For those patients who undergo and
respond to treatment, 25 percent of cases recur with-
in three months of clearance.19

There are an estimated 330,000 new cases of HPV-
related high-grade cervical dysplasia (cervical
intraepithelial neoplasia [CIN] 2/3) each year in the
United States.20 There are an estimated 1.4 million
new cases of HPV-related low-grade cervical dyspla-
sia (CIN 1) each year in the United States.20

In the U.S., the incidence of cervical cancer is eight
cases per 100,000 women.1 This number has
decreased over the years because of effective Pap
smear screening programs. There are approximately

10,000 new cases and 3,900 deaths a year.21 Half of
the new cases of cervical cancer will occur among
women who have never been screened.1 Another 10
percent of the new cases will occur among women
who have not been screened in the preceding five
years.There are segments of the population that con-
tinue to experience health disparities.

Figures 6 and 7 illustrate some of the significant
costs of HPV infection.22,23 Cost
of HPV includes the surgical or
medical approaches dealing with
warts, the surgical approaches to
treating cervical dysplasias, and
the costs of treating the various
cancers. Among sexually trans-
mitted diseases, the estimated
direct medical costs of HPV
treatment are second only to
HIV among 15-to-24-year-old
patients.24

The introduction of a vaccine
to prevent infection with the

major types of HPV has significantly improved the
healthcare system’s ability to fight HPV. The HPV
vaccine (Gardasil®), which was approved in 2006, is a
quadravalent vaccine. It has virus-like particles from
four different HPV types – 6, 11, 16 and 18.This vac-
cine is FDA approved for use in girls and women
nine-to-26-years old for the prevention of cervical
cancer, precancerous or dysplastic lesions, and genital
warts caused by the four covered human papillo-
mavirus (HPV) types.25 The vaccine is given as a
three-injection series. To be effective, the vaccine
must be given before any exposure to HPV.
Vaccination against HPV does not substitute for rou-

Exhibit 7: Healthcare Costs of Cervical HPV
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tine cervical cancer screening. Women who receive
vaccination should continue to undergo screening
per standards of care.

This is a preventive, not a therapeutic vaccine that
needs to be given before exposure to the covered
types of HPV. Because sexual contact is one of the
prime methods of transmission, the age of vaccination
needs to be before sexual contact typically occurs.
Seven percent of high school students report sexual
intercourse before age 13.26 Some data suggest that
the adolescent cervix has some unique susceptibility
to HPV because of the cell types on the cervix.27

Additionally, younger patients are seen on a more reg-
ular basis. Older patients are seen less frequently; thus,
the opportunity to vaccinate might be missed.

Efficacy of the HPV vaccine has been assessed in
four placebo-controlled, double-blind, randomized
Phase II and III clinical studies. The vaccine was
shown to be efficacious against HPV disease caused
by each of the four vaccine HPV types. In individu-
als who received all three vaccinations within one
year of enrollment, did not have major deviations
from the study protocol, and were naïve to the rele-
vant HPV types, the efficacy against HPV-related dis-
ease was 90-100 percent, depending on the manifes-
tation of infection.25 The general population estimates
of efficacy are lower than 90-100 percent because of
previous exposure to vaccine-covered and not-cov-
ered types of HPV. From a cost perspective, vaccina-
tion reduced the incidence of cervical surgical proce-
dures (e.g., loop electrosurgical excision procedure,
laser conization, cold knife conization) by 16.5 per-
cent (95 percent CI: 2.9 percent, 28.2 percent), and
surgery to excise external genital lesions by 26.5 per-
cent (95 percent CI: 3.6 percent, 44.2 percent), com-
pared with placebo for all HPV-related diseases.25

This past fall, the U.S. Centers for Disease Control
and Prevention’s Advisory Committee on
Immunization Practices (ACIP) recommended that
girls and women aged 11 to 26 be vaccinated against
HPV.28 The Committee recommended the vaccine
be administered to 11- and 12- year-old females and
to females aged 13 to 26 who have not previously
been vaccinated.They also stated that nine- and 10-
year-old females may be vaccinated at the discretion
of their physicians.The ACIP also recommended that
females may receive the vaccine regardless of
whether they have or previously had an abnormal
Pap test, a positive HPV test or genital warts. The
rational for recommending that these groups be vac-
cinated is that even if they are infected with one or
more HPV types covered by the vaccine, the vaccine
will protect them against the other covered types.
The ACIP voted to add the vaccine to the CDC’s
Vaccines for Children (VFC) program, which pro-

vides vaccines to children who are Medicaid-eligible,
uninsured, underinsured, or Native American.

As a final point, because this is a preventive vac-
cine, the population impact must be considered.The
total population impact will not be realized for sev-
eral decades.The maximum impact will not be seen
until the cohorts who are vaccinated today reach and
move past the age of greatest risk for cervical cancer,
and all the other cancers of the anal and genital
region. Reductions in disease and cost-effectiveness
with the vaccine have been demonstrated in mathe-
matical models.29,30, Another HPV vaccine is under
study. This is a bivalent vaccine, which covers HPV
16 and 18 types, and is also given as a three dose
series. It may become available sometime in 2007.

Conclusion
Although much emphasis is placed on cervical can-

cer and cervical dysplasias when considering HPV
infection, it is important to maintain a very broad
perspective in terms of the overall disease burden
related to HPV as well as opportunities for preven-
tion. HPV infection can lead to a variety of condi-
tions including genital warts, cervical abnormalities,
cervical cancer, and other cancers.HPV vaccination is
efficacious in preventing persistent infections and pre-
venting clinical disease.The ACIP recommends use of
the vaccine in appropriate aged girls and women. JMCM

Martin C. Mahoney, MD, PhD, is a physician and epidemiologist who
serves on the faculty in the Department of Health Behavior within the
Division of Cancer Prevention and Population Sciences at the Roswell
Park Cancer Institute in Buffalo, N.Y.
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