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Abstract

Anemia is common in cancer patients. Erythropoiesis-stimulating agents (ESAs)
improve hemoglobin concentrations, decrease transfusic requirements and may improve
quality of life. The American Society of Hematology (ASH) and the American Society
of Clinical Oncology (ASCO) published guidelines fort r use in 2002. The first
objective was to estimate the number of |  ients with hematologic malignancies in
Newfoundland and Labrador, who meet these criteria, that actually receive an ESA. The
second objective was to determine whether there are demographic fa rs associated with
receiving an ESA. The third objective was to review the literature around ESA use,
tumor progression and survival. A review of the medical charts of 1 patients meeting
the ASH/ASCO guidelines was undertaken. Patients had an average hemoglobin of 89.1
g/L, spent 75% of the time with a hemoglobin under 100 g/L. and received an average of
one transfusion every three weeks. More patients living in urban areas received an ESA
than in rural areas. ESAs are important in supportive cancer care and measures should be

taken to meet national standards.
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Chapter 1: Introduction

1.1. Background

Anemia in patients with cancer has multiple etiologies, the most common of
which are chemo erapy-related and cytokine-mediated anemia of chronic disease.
Cancer-related anemia is very common in patients with hematologic malignancies and
causes significant physical morbidity and impaired quality of life." Cancer patients with
anemia have significant fatigue, « reased physical and functional well-being and
decreased ability to work.>*

While allogeneic red blood cell transfusions have traditionally been the mainstay
of treatment for cancer-related anemia, they are associated with a variety of reactions,
which range from mild allergic-type to severe reactions, like acute hemolytic transfusion
reactions and transfusion-related acute lung injury (TRALI).* Transfusions also have an
associated risk of infectious disease transmission. While the risk of serious reactions and
infectious disease transmission is low, when they occur 2y can be associated with
significant morbidity and mortality.

Erythropoiesis-stimulating agents (ESAs), initially approved for the treatmer of
anemia associated with chronic kidney disease, have been demonstrated to improve
hemoglobin concentrationsor|  atc t levels® and reduce transfusion requirements® in
patients with cancer-related anemia. There is some evic ce that they improve quality of

life in this popula Hn.



-

Some safety concerns around the use of ESAs exist. They are known to increase
the risk of thromboembolic disease® and some recent data has suggested that they may
adversely affect disease outcomes 1d mortality, particularly in patients not receiving
chemotherapy.’ In many of these trials, however, the patients were not anemic '®and
ESA doses were titrated to achieve hemoglobin concentrations higher than that

| recommended in published guidelines.'"" "> As well, many of the studies of ESAs in
cancer patients have not been powered to detect survival differences.® More well-

powered, high-quality studies are needed to clarify this issue.
1.2. Study Purpose

Between 2001 and 2004, a variety of organizations'" '*'* develope evidenced-
based clinical practice guidelines for ESA use in patien  with cancer-related anemia. It
has been the experience of the hematologists and medical oncologists in the province of
Newfoundland and Labrador that the majority of patients meeting these guideline criteria
do not receive an ESA.

The objectives of this study were two-fold. The first objective was to estimate the
number of cancer patients in this province who meet guideline criteria, but yet fail to
receive an ESA. Further to this, we sought to determine whether there are demographic
factors associated with receiving an ESA. The second objective was to review the
evidence around ESAs and their effect on tumor outcome and survival.

In order to achieve these objectives, a retrospective review of 110 patients’

medical records was undertaken. All patients h hematologic malignancies meeting the







Chapter 2: Review of Literature

2.1. Anemia in Patients with Cancer

Anemia, a deficiency in the concentration of hemoglobin-containing red blood
cells, is a common problem in patients with cancer. Th- : are several causes of cancer-
related anemia, including direct tumor infiltration of the bone marrow, blood loss,
myelosuppression from radiation and cytotoxic che >tl ipeutic agents and anemia of
chronic disease. he latter of these, anemia of chronic disease, is one of the most
common reasons for anemia in patients with malignancic and is characterized by
activation of macrophages and a variety of cytokines, including Interferon-g, Interferon-1
and tumor necrosis factor. These result in erythroid hypoplasia in the bone marrow,
decreased red blood cell survival, disordered bone marrow utilization of irr  and
relatively low serum erythropoietin levels.'>'®

The frequency of cancer-related anemia varies v h the type of neoplasia and is
very common in the hematologic malignancies. At diag sis, 30 to 40% of patients with

Hodgkin’s lymphoma or non-Hodgkin’s lymphoma® and . )% of patients with multiple

myeloma' are anemic. The prevalence of anemia is even higher in the myelodysplastic



syndromes.” The following is the anemia classification heme used y National Cancer
Institute in the United States:*'

Grade 0, within normal limits (hemoglobin 120 to 160 g/L. for women, 140 to 180

g/L for men)

Grade 1, mild (hemoglobin 100 g/L to normal limits)

Grade 2, moderate (hemoglobin 80 to 99 g/L.)

Grade 3, serious or severe (hemoglobin 65 to 79 g/L)

Grade 4, life threatening (hemoglobin less than 65 g/L)

Using this grading scheme, 74% of patients with non-Hodgkin’s lym; oma have grade 3
anemia while receiving CHOP (cyclo] »sphamide, dox  bicin, vincristine,
prednisone).”

The effects of anemia vary widely depending on a number of factors, including
the degree of anemia, the rapidity of onset and the presence or absence of comorbidities.
Mild to moderate anemia may produce typical signs and symptoms like pallor, fatigue,
shortness of breath, palpitations and tachycardia. More severe or chronic anemia, despite
the body’s attempt to counter-regulate, eventually affects nearly every body system; some
of the effects include heart failure, pulmonary edema, depression and cognitive
dysfunction.'

In addition to physical symptoms, anemia and the symptoms thereof, have been
demonstrated to adversely affect quality of life in patients with cancer. Studies by Cella
>3 used validated subscales of the Functional Assessment of Cancer Therapy (FACT)
questionnaire, the FACT-Anemia (FACT-An) and FACT-Fatigue (FACT-F) to assess

outcomes in cancer-related anemia. In these studies, patients with he ogle in levels less



than 120 g/L reported significantly more fat" e, more n« fatigue anemia-related
symptoms, poorer physical well-being, poc ' functional well-being, decreased ability to
work (beyond that related to fatigue) and poorer overall quality of life.

There was some earlier evidence that anemia, and consequent tissue hypoxia,
might reduce the efficacy of chemotherapy and radiation.”® Additiona ', severe anemia
symptoms may necessitate reduced dosing or delays in the delivery of chemotherapy.
These observations led to the hypothesis that cancer-related anemia may adversely affect
disease control or survival. Recent clinical trials have not supported this hypothesis.” '°

Historically, allogeneic red blood cell transfusions have been the mainstay of
treatment for severe anemia, while mild to moderate anemia was left untreated. While
chronic anemia adversely affects multiple organ systems and quality of life, as described
above, red blood cell transfusions are associated with a number of risks. Frequent
transfusions are inconvenient for | ients and place them at risk for transfusion reactions
and infections. Most reactions, including febrile non-hemolytic transfusion reactions and
minor allergic reactions, are mild. Approximately 800,000 units of red blood cells are
transfused in Canada each year and the estimated numbers of serious adverse events for
red blood cell transfusions are shown in1 le 1.1.* Included in the lung injury category
is transfusion-related acute lung injury (TRALI). TRAI is a syndrome charac :rized by

the acute onset of noncardiogenic pulmonary edema following transfusion. It is

associated with high morbidity  h the majority of patients requiring ventilatory support.

Due to better donor selection and screening, the infectious risks associated with
transfusions have decreased substantially and TRALI is now the most common serious

adverse event associated with red blood cell transfusions.”* The exact incidence is






Epo n alfa (Eprex, Epogen, Procret) is a recombinant glycoprotein with an
amino acid sequence identical to that of natural human erythropoietin . The United
States Food and Drug Administration (FDA) first approved Epoetin alfa (Procrit®, Ortho
Biotech, Bridgewater, NJ; Epoger._, Amgen; Eprex®, Janssen-Cilag td, High
Wycombe, U.K.) as a pharmaceutical in 1989 for anemia associated with chronic renal
failure. Since that time there have been numerous studies into its potential use in the
management of cancer-related anemia.

Presently, there are two other erythropoiesis-stin lating agents (ESAs) available:
darbepoetin alfa (Aranesp®, Amgen, Thousand Oaks, CA) and epoetin beta
(NeoRecormon®, Roche, Basel, Switzerland). Epoetin alfa and beta have the same
amino acid sequence, but differ in their glycosylation patterns. Darbepoetin alfa differs
from epoetin alfa and beta in its amino acid sequence and glycosylation pattern. These
agents belong to e same pharmacolc : class and are treated equivalently with respect
to efficacy and safety by the ASH/ASCO committee for the clinical practice guideline
update on the use of epoetin and darbepoetin '> and the FDA.

Important considerations for the use of ESAs in the treatment of cancer-related
anemia include their hematologic  iponse, effect on transfusion requirements, effect on
quality of life, safety profile and effect on disease outcomes and survival. The remainder

of this section will discuss each of these issues separately.










requiring transfusion in that group decreased from 34% in the month prior to the study, to
19% after two months on epoetin alfa therapy (p <0.001), to 9% after four months of
therapy (p <0.0001).

In 1997, the American Society of Clinical Oncology (ASCQO) and the American
Society of Hematology (ASH) submitted a proposal to the Agency for Healthcare
Research and Quality (AHRQ) for a review of the use of recombinant erythropoietin in
cancer patients.  his proposal was accepted and the task was awarded to the Blue Cross
and Blue Shield Association Technology Evaluation Center (TEC). The meta-analysis
conducted by the TEC used randomized controlled trials that used subcutaneous epoetin
alfa. This review, published in 2001, revealed a cumulative odds ratio of 0.38 (95% CI
0.28 to 0.51), suggesting that the use of epoetin alfa reduces the relative odds of receiving
a red blood cell transfusion by 62%.%*

The issue of transfusion requirements was reviewed by the Cochrane
Collaboration.® 1 is meta-analysis involving 42 trials and 6510 patients fi nd that the
relative risk of receiving a red blood cell transfusion was reduced by 36% in study groups
that received ESAs (RR 0.64, 95% CI 0.60 to 0.68). It is now well accepted that in

patients with cancer-related anemia, ESAs decrease transfusion requirements.
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2.2.3. Effect of Erythropoiesis-Stimulating Agents on Quality of Life in Cancer

Patients

Anemia in cancer patients is associated with fatigue, poor physical and functional
well being, decreased ability to work and poor overall quality of life>® ESAs have been
shown to improve quality of life in patients with cancer-related anemia.

In a large, non-randomized multicenter Canadian trial with anemic cancer
patients, two qui ty of life measurement tools were utilized: the 100-mm linear analog
scale assessment (LASA) and the FACT-An questionnaires.® The LASA tool assessed
three aspects of quality of life: energy level, daily activities and overall well-being. The
baseline scores were indicative of por  quality of life on all three aspects. y the end of
the 16-week study, all scores in the group receiving recombinant ery ropoietin had
increased significantly (p < 0.001). Interestingly, there was a difference in the mean
L ASA change between patients who had a hematologic response to /thropoietin and
those who did not. There was a significant positive correlation between change in LASA
and char :in hemc ‘obinon all three m¢ wures: energy level (r = 0.30, p = 0.001), daily
activities (r = 0.29, p = 0.0(.., and overall well-being (r = 0.25, p = 0.009). . ue daily
activities and overall well-being scores actually decreased in patie . who did not have a
hematologic response to erythropoietin therapy. Scores on the FACT-An also
significantly improved in patients receiving erythropoietin, but only in the group not
receiving chemotherapy (p <0.002). As hthe LASA data, there was a marked
difference in the end-of-study FACT-An scores between those who responded to

erythropoietin therapy and those who did not. There was a significant positive

12






2.2.4. Risks Associated With the Use of Erythropoiesis-Stimulating Agents

Recent concerns over the use of ESAs in patients with cancer have )cused on
two main aspects: 1) the risk of venous and arterial thr  boembolic events, and 2) the
effect on tumor outcomes and survival. The following examines the risk of
thromboembolic events; new evidence around ESAs and tumor outcomes will follow in
the subsequent section.

There is evidence that ESAs increase thromboembolic risk. In patients with
chronic kidney disease, this was demonstrated in the CHOIR trial. In the CHOIR study,
%% 1432 patients with chronic kidney dises  were randomized to receive a dose of
epoetin alfa targeted to achieve a hemoglobin level of 135 g/L. or a dose ta  :ted to
achieve a hemoglobin of 113 g/L.. The primary end point was a composite of death,
myocardial infarction, hospitalization for congestive heart failure and stroke.
Significantly more events occu in the high-hemoglobin group (125) than in the low-
hemoglobin group (97; hazard ratio, ...« 1.34, 95% CI 1.03 to 1.74, p = 0.03)

The Cochrane Collaboration reviewed the question of thromboembolic risk in
cancer patients treated with ESAs in a meta-analysis.® In this analysis involving 35 trials
and 6769 participants, the risk of thromboembolic events was increased in patients
treated with ESAs by 67% (RR 1.67, 95% CI 1.35 to 2.06). Of these ials, 21 included
patients with solid malignancies only, 7 included only patients with hematologic
malignancies and 7 studies included both )lid and hematologic. Trials involved study
patients who w__: and were  treceivingcanc chemott .1 , . -, therisk of

thombosis varies with baseline risk. The Cochrane review addresses this issue by

14



calculating the numbers needed to harm (NNH) for several hypothetical baseline risks:
We calculated numbers needed to harm for sever. hypothetical baseline risks. In
a population with an underlying risk of 2% the NNH would be 74.63 (95% C1
47.17 to 142.86), thus one thromboembolic complication would occ  for every
75 p. ents treated. In a population with an underlying risk of 5% the NNH would
be 29.87 (95% CI 18.87 to 57.14), thus for every 30 patients treated with
Epo/Darbepo one additional thromboembolic complication might h: pen. Ina
population with a hypothetical baseline risk of 10% the NNH would be 14.93
(95% CI1 9.43 to 28.57), thus for every 15 patients treated one additional
thromboembolic complication may happen. These results show that the potential
harmfulness of Epo/Darbepo depends on the underlying risk for thromboembolic

complications.

2.2.5. Effect of Erythropoiesis-Stimulating Agents on Tumor Outcome and

Survival

Recent evi :nce has sug~~sted that in addition to inci  sed thromb: ¢ risk, ESAs
may adversely affect tumor outcomes and survival. /n vitro studies have demonstrated
erythropoietin receptor expression in numerous tumor ¢ lines including breast, cervical,
endometrial, papillary thyroid, non-sn I cell lung, squamous head and neck cancers and
melanoma.”® There is also evidence that endothelial cells have large numbers of
erythropoietin receptors and that erythropoietin enhances their proliferation and

migration.’" %2

15



Several large clinical trials have recently demonstrated that ESAs may have a
deleterious effect on survival in patients with cancer, including the BEST® and EPO-
CAN-20"" trials. Other studies have demonstrated variable effects on disease control.
Studies showing poorer tumor outcomes include ENHANCE'®and DAHANCA-10.** In
both these trials, however, the majority of patients were not anemic. A recent meta-
analysis examining the effect of ESAs on tumor outcon 5 and survival® found a
significantly red ed risk of rapidly progressive disease for patients :ated with epoetin
beta (RR 0.78, 95% CI: 0.62, 0.99; P = 0.042).

Unlike the circumstance in which cancer patients are underg: 1g chemotherapy,
there is reasonable evidence to suggest that ESAs not be used in cancer patients who are
not undergoing chemotherapy. There is evidence for their use in patients with
myelodysplasia®® 37 but not in patients with other malig acies who are not undergoing
chemotherapy. A large trial examining the issue of tumor outcome and survival in cancer
patients not undergoing chemotl  py or radiation was the Danish Head and Neck
Cancer Group (DAHANCA) 10 study.** This study revealed a higher mortality in
patients treated with darbepoetin alfa. The results of the DAHANCA trial led to an FDA
alert in February 2007 that raised concerns about the potential adverse effects of ESAs in
anemic cancer patients who are not recei*  ;ch¢ stherapy. A subsequent trial in
patients not undergoing chemotherapy®® showed that si ival wass ific itly lower in
patients receiving epoetin alfa compared with the placebo. The largest of the trials to
demonstrate reduced survival with ESAs in cancer patients not undergoing chemotherapy
was Amgen Study 20010103.%® The Clinical Study Report submitted to the FDA in

March 2007 described a survival disadvantage in patients receiving darepoetin and led to

16






2.3. Regulatory History of Erythropoiesis-Stimulating Agents

The first ESA approved by the FDA, Epoetin alfa, was licensed on June 1, 1989
and was indicated for the treatment of anemia associated with chronic kidney disease,
both for patients with end stage kidney disease and those not on dialysis. Subsequently it
was approved for anemia associated with zidovudine therapy in patients with AIDS in
1991, cancer-related anemia in 1993 and for pre-surgical administration in order to
reduce perioperative transfusion requirements in 1996.

Since that time, changes to the label have included: a warning regarding higher
mortality in patients with chronic renal failure with treatment regimens intended to
maintain a hemoglobin level of 120 to 140 g/L in 1996, information regard g effects on
response rate, time to progression, and overall survival in solid tumors in May 2004
following the ODAC meeting, a new dosii  regimen (40,000 U/kg weekly) for the
treatment of anemia associated with cancer chemot! apy in June 2004 and new
information regarding pure red cell aplasia in October 2005. In March 20C a warning
was added about the risk of poorer survival in cancer patients not undergoing
chemotherapy.

Darbepoetin alfa was first licensed in September 2001 for the treatment of anemia
associated with chronic kidney disease, including patients on and not on dialysis. The
license was expanded in July “702 to ° lude chemothe  -associi :d anemia in cancer
patients. Changes to the label for darbepoetin alfa have included: a new dosing regimen
(40,000 U/kg weekly) for the treatment of anemia associated with cancer chemotherapy

in June 2004, information about the ef  ts on thrombotic events and tumor promotion in

18






ESAs increase the risk of thromboembolic events and may adversely affect disease
outcomes or survival, particularly in patients not undergoing chemotherapy. The FDA
has recently stren; 1ened its warnings about the use of ESAs in cancer patients. This is

presently an area of very active research.
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included. As these guidelines were published in October 2002, it was assumed that
several months would be required for these to translate into clinical | ictice. Hence, the
period from which data were collected began in January 2003. The data collection period
was three years long and ended in December 2005. Patients eligible for the study were
identified according to the above criteria through the Medical Records Department at the
Health Sciences Centre, St. John’s. Data were collected from patients’ electronic medical
records on the MEDITECH system (Medical Information Technology, Inc., Westwood,

MA) in August 2007.

3.2. Patient Selection

Patients were included in the study if they met the ASCO/ASH guid: nes for
receiving an ESA. Specifically, the inclusion criteria fi  the study require that patients
had a diagnosis of multiple myeloma, non  >dgkin’s lymphoma or chronic lymphocytic
leukemia and received chemotherapy, or 1 1 a diagnosis of myelodysplasia, during the
period of January 1, 2003 to December 31, 2005. In accordance with ASCO/ASH
guidelines for receipt of an ESA, patients had to be anemic with a hemoglt in
concentration of 100 g/LL or less. All male and female patients meeting the study criteria
from all areas of Newfoundland and Labrador were included.

Patients were excluded if their hemoglobin concentration was very transiently
below 100 g/L or if it was evident that their anemia was clearly secondary to another
etiology, for example, gastrointestinal or postoperative bleeding. Data were collected on

all eligible patients (110 in total).
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These were calcul: d using the descriptive statistics functions using SPSS. For these

tests statistical significance was taken to be less than 0.05.

3.5. Literature Review

A search of PubMed and EMBASE was conducted by combining the following
the MeSH terms: erythropoietin; erythropoietin, recombinant, darbepoetin, anemia and
cancer, In addition, the 2007 ASH annual meeting abstracts, FDA reports and reference
lists of clinical trials and systematic reviews were searched for relevant articles.

Randomized controlled trials were included in this review.
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Table 4.1.2. Prc ortion of Time Hemoglobin Conce ration was Less Than 100 g/L

It can be seen from Table 4.1.2, that for 75.3% of the study weeks, the patients’
hemoglobin concentrations were less than 100 g/L.. This indicates that the patients spent
three quarters of the study weeks with hemoglobin concentrations less than that required
to receive an ESA according to guidelines.

The third way in which this study sought to characterize the extent of anemia in
this study population was by determining the number of transfusions that patients
received. In these 110 patients, 781 red blood cell transfusions were administered over
the study weeks. With a total of 2376 study weeks, patients received an average of 0.33
transfusions per week, in other words approximately one transfusion every three weeks.

There were an avcrage of 7.1 transfusions per paticnt per study period.

In summary. the medical records of all 110 patients with diagnoses of multiple
mycloma. non-Hodgkin's lymphoma. chronic lymphocytic lcukemia or myclodysplasia
that met the ASCO/ASH 2002 ¢uidelines for receiving an ESA were reviewed. The
majority of these patients had non-Hodgkin's lymphoma: chronic lymphoceytic leukomia
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= 14; p = 0.03; I*=45.8%) and funnel plot analysis suggested some asymmetry (p = 0.03).
The majority of these trials were not adequately powered to detect a difference in tumor
response and those that were, were available only in abstract form or in documents
submitted to the FDA ODAC meeting. The conclusion was that the effect of ESAs on
tumor response could not be reliably assessed based on the available data.

Another recent meta-analysis® included 9 randomized studies of epoetin beta or
placebo. There were a total of 1413 patients, 56% of which had hematological and 4 b
of which had solid malignancies. The average baseline hemoglobin in these studies was
99 g/L. and the average maximum hemoglobin during treatment was 126 g/L. with epoetin
beta and 116 g/L. with control. Overall 1~ ral during the first six months was similar
with epoetin beta: d control (0.31 versus 0.32 deaths per patient-year). No increased
mortality risk was seen with epoetin beta (RR 0.97; 95% CI 0.69 to 1.36; p = 0.87). There
was a significantly reduced risk of rapidly progressive disease with epoetin beta (RR
0.78:95% C1 0.62t0 0.99;p=0.. ).

In summary, it remains unclear whether ESAs affect tumor progression or
survival in patients with cancer-related anemia. In the meta-analyses discussed above
(both published in 2006) no si¢  ic:  differences in mortality were observed. The
conclusion from the Cochrane Review® was that the effect of ESAs on tumor response
could not be adequately assessed given the quality of the available data. The Aapro et
al®® review found a reduced risk of rapidly progressive disease. however with only 9
studies. there was clearly missing data. Consistent problems with the majority of
available data have been the high baseline hemoglobin concentrations and target

hemoglobin concentrations greater than 120 o/f | Some of the trials reviewed ahove
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Chapter 6: Discussion

6.1. Discussion of Results

The purpose of this study was to 1) Examine the practice in Newfoundland and
Labrador with respect to ESA use in patients with hematologic cancers and 2) To re* :w
the current state of the literature around tumor outcome and survival for cancer patie s
receiving ESAs. A number of organizations, including the Canadian Cancer and Anemia
Guidelines Development Group (CCAGDG) 1 the European Organization for Research
and Treatment of Cancer (EORTC) " and ASCO and ASH together H developed
guidelines for the use of ESAs in patients with cancer. Despite the existence of these
guidelines it has been the experience of the hematologists and medical oncologists in this
province that patients with cancer-related anemia are not receiving ESAs.

The first ¢ jective of this study was to estimate 1 : number of patients with
hematologic cancers in this province that meet ASCO/ASH guidelines for receiving
ESAs that actually do and do not receive these medications. A related objective was to
determine whether there are demographic factors associated with receipt of an ESA. To
accomplish these goals, the charts of patients with diagnoses of multiple myeloma. non-
Hodgkin’s lymphoma, chronic lymphocytic leukemia and myelodysplasia between 2003
and 2005 were reviewed. For patients with the first three of these diagnoscs, only those
undergoing chemotherapy are candidates to receive an ESA according to ASCO/ASH
suidelines and so only this group was included. All anemic patients with myclodysplasia

were eligible.
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Further 12 week cycles can be approved dependent on evidence of clinical
response or reduced treatment requirements to < ~ units of PRBC/month. If

transfusion requirements increase to > 2 units/month (over a 3 month period),
one dose increase may be attempted (maximum dose 60,000 iu per week) 5.
Given the high cost of ESAs, many patients are unable to afford these drugs without
some form of subsidy. These recommendations, which have been adopted by the
NLPDP, clearly prohibit many patients from receiving any government subsidy toward
the cost of these drugs. Importantly, they are out of keeping with the numerous national
guidelines available. Specifically, the ASCO/ASH guidelines state that '':

The use of epoetin is recommended as a treatment option for patients with

chemotherapy-associated anemia and a hemoglobin concentration that has declined

to a level less than or equal to 10 g

For patients with declining hemoglobin levels but less severe anemia (those with
hemoglobin concentrations below 12 g/dl. but who have never fallen elow 10
g/dL), the decision of whether to u  epoetin immediately or to wait until
hemoglobin levels fall closer to 10 g/dL should be determined by clinical
circumstances.
Certainly, these guidelines do not suggest waiting until a person is transfusion dependent
or has a hemoglobin concentration of less than 90 g/L. The lack of NLPDP coverage is
likely a large, if not the largest, contributing factor to the low ESA use in anemic cancer

patients in Newfoundland and Labrador. This is particularly likely to have been the case
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between 2003 and 2005, during the time period from which data for this study was
collected. During that time, and subsequently, new data has been emerging that highlight
important safety concerns around the use of these drugs. This data may have contributed
to the low ESA use during the study period to some extent, but is perhaps more likely to
play a role in the future.

ESAs improve hemoglobin concentrations or hematocrit levels * and reduce
transfusion requirements ° in anemic patients with malignancies. There is some evidence
that they also improve quality of life ’. They are, howe' , known to increase the risk of
thromboembolic disease . An even greater potential risk associated with the use of
ESAs is tumor p1 1ression and decreased rvival. The initial clinical evidence for this
effect was provided by the BEST ° and ENHANCE trials '°. These trials both had some
methodological concerns and the majority of patients tal g ESAs were not in fact
anemic. Given the lack of high quality evidence linking ESAs to poorer disease
outcomes at the time, this conc n was likely not a major contributor to the »w ESA use
found in this study.

In addition to the cost of ESAs and emerging concerns about their safety profile, a
third possible exj nation for the low ESA use found in this study might be the
demographic features of the sample. One ight specule  for example, th: the age of
the patient could be a factor in the decision about whether to start an ESA. There are
many potential causes of anemia in older individuals and it may have been felt that
etiologies other than cancer-related anemia were a greater contributor to some patients’
anemia. Similarly, place of residence might play a role in determining which patients

receive ESAs. Given the size of the province and the distance that patients may have to
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travel to come to St. John’s, it is not uncommon for patients to have their chemotherapy
regimen initiated in St. John’s and continued in a rural . 1 of the province. It is possible
patients seen infrequently by a hematologist or medical oncologist may not have an ESA
initiated.

The burden of anemia in this study was represented in three ways: 1) the overall
average weekly hemoglobin concentration, 2) the proportion of time spent with a
hemoglobin concentration less than 100 g/L. and 3) the number of red blood cell
transfusions that patients received.

The mean weekly hemoglobin concentration of the patients in this study was 89.1
g/L and the patients’ hemoglobin concentrations were under 100 g/L for about 75% of the
study weeks. Patients received an average of one red blood cell transfusion every three
weeks. These re lIts indicate that these patients were s ificantly anemic and, by
ASCO/ASH 2002 criteria, should have received an ESA. For some patients, individual
characteristics may have led to a decision not to use an ESA, for example, a high risk of
thromboembolism, however these features would likely have applied to a few patients
only. With approximately 84% of patients not receiving an ESA, it is more likely that

systemic effects (as discussed above) were responsible.

The effect of two demographic factors on ESA use in patients with hematologic
malignancies was examined. No nificant difference between the ages of the patients
receiving and not receiving an ESA v detected. The average age in the group that

received an ESA was 72.9 years versus 70.1 years in the -oup that did not.
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There was significantly more ESA use in patients living in urban areas of the
province; 61.1% of patients from urban areas received Eprex versus 38.9% of patients
from rural areas.  is possible that patients living in rural areas may not have been
prescribed an ESA as a result of having less contact with a hematologist or medical

oncologist.

In summary, the results of this study suggest that 16.4% of patients with
hematologic malignancies between 2003 and 2005, meeting the 2002 ASCO/ASH criteria
for receiving an ESA actually received one. There are several potential reasons for this.
It may be that the cost of these medications is prohibitive for many patients given that
NLPDP coverage for them is very limited. The data linking them to poor disease control
and decreased survival was beginning to emerge during the period from which data were
collected. This was unlikely to have played a major role, but may have co1 ibuted to an
extent to the low ESA use. Demographic factors may have affected ESA use and the
results demonstrated that that indeed, more patients from urban areas of the province
received one. Finally, individual factors, like thromboembolic risk, may have played a
role. These results also indicate that these patients were significantly anemic. Their
average weekly hemoglobin was 89.5 g/L and for 75% of the study period, hemoglobin
levels were less than 100 g/L. Patients were transfused an average of once every three

weeks.
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6.2.  Effect of Place of Residence on Receipt of an Erythropoiesis-Stimulating

Agent

This study found significantly more ESA use in patients living in urban rather
than rural areas of the province; 61.1% of patients from urban areas received an ESA
versus 38.9% of patients from rural areas. This finding is likely related to the fact that
these drugs are not covered under the provincial drug plan for most patients. Another
possibility is lesser access to a prescrit 2 hematologist or oncologist.

In general, Canadians living in rural areas are more likely to live in lower
socioeconomic conditions, have attained a lower level of education, e ibit less healthy
behaviours and to have a higher overall mortality rate than their urban counterparts.”
While in Canada, access to universally insured health services remains larg: ' unrelated
to income, many low and moderate income Canadians have limited or no access to
certain health services and prescription drugs.®* While in most provinces in Canada,
erythropoiesis-stimulating agents are covered by the provincial drug plan,*' as described
above, the criteria for NLPDP cov  ige of ESAs in Newfoundland and Labrador is

prohibitive for most

6.3. The Future of Erythropoiesis-Stimulating Agents

The clinical benefits associated with the use of ESAs in cancer patients include

improved hemoglobin or hematocrit, decreased red blood cell transfusions and possibly,
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improved quality of life. There is an increased risk of t >mboembolism in patients
taking ESAs and questionable decreased survival.

In order to address new evidence surrounding the use of ESAs in cancer-related
anemia, ASH and ASCO published a clinical practice guideline update on their use in
2007 '2. These updated guidelines continue to recommend an ESA for patients with
hemoglobin levels less than 100 g/1./, specifically,

The use of epoetin or darbepoetin is recommended as a treatment option for

patients with chemotherapy-associated anemia and a Hb concentration that is

approaching, or has fallen below, 10 g/dL, to increase Hb and decrease
transfusions.

These guidelines address the thomboembolic risk by suggesting that clinicians
“carefully weigh the risks of thromboembolism in patients for whom epoetin or
darbepoetin are prescribed.” The specific risk factors for thromboembolism in patients
taking these medications have not been defined and therefore established, general risk
factors for thrombosis should be taken into considered. No studies have yet evaluated the
use of aspirin or anticoagulants to m¢ * late the risk of thromboembolism in patients
taking ESAs for cancer-related anemia.

The risk of disease progression while taking an ESA appears to be  marily in
those patients not receiving concurrent chemotherapy. There is evidence supporting the
use of ESAs in patients with myelodysplasia *® >’ however, in other hematologic or solid
malignancies, they may be associated with an increased risk of death in patients not

receiving chemotherapy.
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The decision whether to use an ESA in a patient with cancer-related anemia will
depend on the benefit-risk ratio for that particular patient. They should be used
cautiously in patients with risk factors for thromboembolic disease and should not be
used in patients that are not undergoing chemotherapy. The hematologic response should
be monitored and the dose titrated to maintain a hemoglobin concentration at or near 120
g/L. In patients in whom there is no hematologic response, the drug should be

discontinued after a trial period of six to eight weeks.

6.4. Study Limitations

For the first part of this study a retrospective design was chosen. The benefit of
this study design was the fact that practice would not be altered by the study itself. The
study did have several limitations, primarily: 1) The des 1was retro ective and 2)
Information about quality of life and safety was not collected. A retrospective design
was chosen for its simplicity, low cost, and again so as not to affect practice as the data
were being collected. If the reason for low ESA use was  ysician-driven, then
knowledge of the study might change the way that ES As were prescribed. One of the
disadvantages of the retrospective design is the fact that data collection relied on medical
records, which may have had errors or omissions. Another drawback of the
retrospective design for this study is that conclusions can only be m le about ESA use
between 2003 and 2005.

Another limitation is that information about quality of life was not collected. This

was unfortunately not possible given the study design. It would also be va  ible to have
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safety information about this group of patients. Again, given the study design it would

have been difficult to ascertain whether side effects could be attributed to the ESA.

6.5. Future Directions

Further, high-quality studies are needed to determine more definitively whe 1er
EESAs affect quality of life. The specific ri ~ factors for thromboembolic disease in
patients treated with ESAs must be elucidated, as does whether aspirin or anticoagulation
can modulate the k. Finally the effect of ESAs on disease progression and surviv:
warrants further study. Given the quality of currently available data, the effect of ESAs,
titrated to maintain a hemoglobin concentration near 120 g/I. on a population of patients

with cancer-relate anemia undergoing ch otherapy is still unknown.

6.6. Conclusions

For patients with hematologic malignancies in Newfoundland and Labrador,
ESAs are underutilized. In thisst 7 sample, only 16.4% of patients meeting the 2002
ASCO/ASH guidelines for the use of ESAs in cancer patients received one. The patients
were quite anemic with an average hemoglobin of 89.1 g/L.. Hemoglobin concentrations
were under 100 g/L for 75.3% of the study period and patients received an average of one
red blood cell transfusion every three weeks. Patients living in urban areas of the

province received an ESA more often than patients in rural areas.
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ESAs are an important part of supportive cancer care. They improve hemoglobin
concentrations, decrease transfusion requirements and likely benefit quality of life. The
factors contributing to the low use of ESAs in this prov e should be further elucidated
and measures should be taken to improve their use to meet national and international
standards of care. Patient selection is important as ESAs increase the risk of
thromboembolism. There is evidence that ESAs may be harmful in cancer patients not

undergoing chemotherapy and they should not be used in this group.
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Appendix A

Summary of ASCO/ASH Guidelines on the Use of Epoetin in Cancer Patients

1. The use of epoetin is recommended as a treatment option for patients with
chemother: y-associated anemia and a hemoglobin concentration that has declined to a
level less than or equal to 10 g/dL.. Red blo  cell transfusion is also an option depending

upon the severity of anemia or clinical circumstances.

2. For patients with declining hemoglobin levels but less severe anemia (those with
hemoglobin concentration below 12 g/dL. but who have never fallen below 10 g/dL), the
decision of whether to use epoetin immediately or to wait until hemoglobin levels fall
closer to 10 g/dL should be determined by clinical circumstances. Red blood cell

transfusion is also a therapeutic option when warranted by severe clinical conditions.

3. The recommendations are based on evidence from trials in which epoetin was
administered subct ineously thrice weekly. The recommended starting dose is 150 U/kg
thrice weekly for a minimum of 4 weeks, with consideration given for dose escalation to
300 U/kg thrice weekly for an additional 4-8 weeks in those who do not respond to the
initial dose. Although supported by less strong evidence, an alternative weekly dosing
regimen (40 000 U/wk), based on common clinical practice, can be considered. Dose
escalation of weekly regimens should be under similar circumstances to thrice-weekly

regimens.

4. Continuing epoetin treatment beyond 6-8 weeks in the absence of response (eg, less

than 1-2 g/dL rise in hemoglobin), assuming appropriate dose increase has been
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attempted in nonresponders, does not appear to be beneficial. Patients who do not
respond should be investigated for underlying tumor progression or iron deficiency. As
with other failed individual therapeutic trials, consideration should be given to

discontinuing the medication.

5. Hemoglobin levels can be raised to (or near) a concentration of 12 g/dL, at which time
the dosage of epoetin should be titrated to maintain that level or restarted when the level
falls to near 10 g/dL. Insufficient evidence to date supports the "normalization" of

hemoglobin levels above 12 g/dL.

6. Baseline and periodic monitori1  of iron, total iron-binding capacity (TIBC),
transferrin saturation, or ferritin levels and instituting iron repletion when indicated may
be valuable in limiting the need for epoetin, maximizing symptomatic improvement for
patients, and determining the reason for failure to respond adequately to epoetin. There is
inadequate evidence to specify the optimal timing, periodicity, or testing regimen for

such monitoring.

7. There is evidence from one well-designed, placebo-controlled randomized trial that
supports the use of epoetin in patients with anemia assoc ed with low-risk
myelodysplasia, but there are no publ’ * =d high-quality studies to support its use in
anemic myeloma, non-Hodgkin lymphoma, or chronic lympocytic leukemia patients in
the absence of chemotherapy. Treatment with epoetin for myeloma, non-Hodgkin
lymphoma, or chronic lymphocytic leukemia patients experiencing chemotherapy-

associated anemia should follow the recommendations outlined above.
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8. Physicians caring for patients with myeloma, non-Hodgkin lymphoma, or chronic
lymphocytic leukemia are advised to begin treatment with chemotherapy and/or
corticosteroids and observe the hematologic outcomes achieved solely through tumor
reduction before considering epoetin. If a rise in hemoglobin is not observed following
chemotherapy, epoetin should be used in accordance with the criteria outlined above for
chemotherapy-associated anemia if clinically indicated. Blood transfusion is also a

therapeutic option.
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Appendix A

Summary of ASCO/ASH Guidelines on the Use of Epoetin in Cancer Patients

1. The use of epoetin is recommended as a treatment option for patients with
chemotherapy-associated anemia and a hemoglobin concentration that has declined to a
level less than or equal to 10 g/dL. Red lood cell transfusion is also an option depending

upon the severity of anemia or clinical circumstances.

2. For patients w  declining hemoglobin levels but less severe anemia (those with
hemoglobin concentration below 12 g/dL. but who have never fallen below 10 g/dL), the
decision of whether to use epoetin immediately or to wait until hemoglobin :vels fall
closer to 10 g/dL should be determined by clinical circumstances. Red blood cell

transfusion is also a therapeutic option when warranted by severe clinical conditions.

3. The recommendations are based on evidence from tri s in which epoetin was
administered subcutaneously thrice weekly. The recommended starting dose is 150 U/kg
thrice weekly for a minimum of 4 weeks, with consideration given for dose escalation to
300 U/kg thrice weekly for an additional 4-8 weeks in those who do not respond to the
initial dose. Although supported by less strong evidence, an alternative weekly dosing
regimen (40 000 U/wk), based on common clinical practice, can be considered. Dose
escalation of weekly regimens should be under similar circumstances to thrice-weekly

regimens.

4. Continuing epoetin treatment beyond 6-8 weeks in the absence of response (eg, less

than 1-2 g/dL rise in hemoglobin), assuming appropriate dose increase has been






8. Physicians caring for patients with myeloma, non-Hodgkin lymphoma, or chronic
lymphocytic leukemia are advised to begin treatment wi  chemotherapy and/or
corticosteroids and observe the hematologic outcomes achieved solely through tumor
reduction before considering epoetin. If a nise in hemoglobin is not observed following
chemotherapy, epoetin should be used in accordance with the criteria outlined above for
chemotherapy-associated anemia if clinically indicated. Blood transfusion is also a

therapeutic option.
























