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Abstract Anaemia is common in patients with haematological malignancy, occurring
in the majority of patients with malignant disease who are treated with chemo-
therapy. Most patients will have their anaemia attributed to the cytokine-mediated
anaemia of chronic disease. Many of these patients with anaemia will be symp-
tomatic with fatigue, which is the single most important symptom reported. Data
from many studies indicate that treatment of patients with anaemia with recom-
binant human erythropoietin (rHuEpo) will increase their haemoglobin level,
decrease transfusion need and also improve their quality of life. Recent clinical
and experimental work suggest that improving the haemoglobin level may im-
prove the patients’ prognosis but this finding needs to be confirmed.

Treatment of anaemia with rHuEpo in patients with cancer may produce
many benefits. Unfortunately, rHuEpo is effective in only around 60% of
patients, is slow acting and is expensive. These drawbacks have restricted its
use in many healthcare systems. However, a failure to treat anaemia may have
important adverse effects for the patient both in terms of their quality of life and,
just possibly, in terms of their life expectancy.
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Anaemia is a well recognised complication of
cancer and cancer treatment. The frequency of
anaemia in patients with cancer varies according
to tumour type and treatment. For example, in pa-
tients with myeloma around 50% will have a
haemoglobin level of <10.5 g/dl at presentation
and most of the remainder will develop anaemia
during their initial chemotherapy.[1] Successful
control of the myeloma will usually help to im-
prove the haemoglobin level but anaemia will re-
cur with disease progression. For patients with
lymphoma, anaemia (haemoglobin level <12.0
g/dl) is present in around 40% at diagnosis and this
figure increases towards 70% after 4 to 6 cycles of
chemotherapy.[2]

In a retrospective survey of 2719 patients with
solid tumours being treated with chemotherapy,
38% had an haemoglobin level <11.0 g/dl during
the course of treatment, and 33% of the patients
required at least one blood transfusion.[3] Anaemia
will continue to be a significant problem in overall
patient management as new and more cytotoxic
generations of chemotherapeutic agents are em-
ployed.[4]

1. Causes of Anaemia

Anaemia is common in patients with malignant
disease. Most commonly the anaemia will be at-
tributed to the anaemia of chronic disease, to tu-
mour infiltration of the bone marrow and, some-
times, to concomitant renal failure.[5] Treatment
with chemotherapeutic agents, which cause myelo-
suppression and can also reduce erythropoietin
production, will contribute to the anaemia experi-
enced by these patients. The levels of the principal
cytokines implicated in the anaemia of chronic dis-
ease (interleukin-1, tumour necrosis factor-α and
interferon-γ) are elevated in patients with cancer
and these cytokines inhibit erythropoiesis both di-
rectly and indirectly by inhibiting erythropoietin
production in the kidney.

Miller et al.[6] demonstrated the relative de-
crease in erythropoietin production which occurs
in patients with malignant disease by contrasting
serum erythropoietin levels in patients with iron

deficiency anaemia with the levels in patients with
a variety of cancerous illnesses. They showed that
for any haemoglobin level, serum erythropoietin
levels were lower in patients with cancer than for
patients with iron deficiency. Although the pa-
tients studied had solid tumours, the same relative
erythropoietin deficiency has been demonstrated
in approximately 75% of patients with haemato-
logical malignancies such as chronic lymphocytic
leukaemia (CLL), lymphoma and myeloma.[7]

2. Symptoms of Anaemia

Anaemia results in important symptoms for
the patient. Common symptoms include fatigue,
breathlessness, swollen feet, chest pain and loss of
mental acuity. Fatigue is a significant problem for
patients with malignant disease and one which is
underestimated by physicians.[8,9] Fatigue may be
caused by physiological or psychological factors
and anaemia is just one of the possible physiolog-
ical explanations. In a survey on fatigue it was
found that about 75% of patients with cancer expe-
rienced fatigue during their treatment and that just
under one half of these reported that the fatigue had
an important negative impact on their daily activi-
ties.[9] Patients and their oncologists have a differ-
ing perception as to whether pain or fatigue has the
larger impact on quality of life. It could be that the
importance of fatigue is underestimated in the be-
lief that it is caused by the disease or its treatment
and that there is no effective treatment.

Furthermore, anaemia is a poor prognostic fac-
tor at diagnosis for many tumours (e.g. myeloma,
non-Hodgkin’s lymphoma, CLL and non-small-
cell lung cancer) and some recent data has sug-
gested that treatment of the anaemia can improve
the patients life expectancy.[10,11]

3. Treatment of Anaemia by 
Blood Transfusion

The possible treatments for the anaemia are to
do nothing, to transfuse with red cells or to treat
with recombinant human erythropoietin (rHuEpo).
The majority of anaemic cancer patients do not get
treated,[3] probably because symptoms of fatigue
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and lethargy are attributed to the underlying ma-
lignancy and/or treatment.

Blood transfusion is the most commonly used
approach to treat anaemia in patients receiving
chemotherapy. The haemoglobin level at which a
transfusion will be suggested varies consider-
ably.[3] Some doctors will recommend transfusion
when the haemoglobin level falls below 10.0 g/dl;
others believe that transfusion should be withheld
until the haemoglobin level is less than 8.0 g/dl.
Blood transfusion is costly, is a finite resource, is
inconvenient for the patient, usually has to be
given in a hospital environment with the associated
resource implications and is, of course, not com-
pletely safe. However, for the large majority of
patients it is an effective way of safely increasing
their haemoglobin level and making them feel bet-
ter. The beneficial effects usually last for 2 to 4
weeks at which point another blood transfusion
may be needed.

rHuEpo is an alternative, albeit expensive, treat-
ment option for anaemia in patients with haemato-
logical malignancy. A standard treatment dose of
150 IU/kg three times per week will cost approxi-
mately £1000/month. There are substantial data
detailing its use in patients with both haemato-
logical and solid tumours and in patients receiving
chemotherapy (either platinum or non-platinum
containing) and in patients being treated with radio-
therapy. There are less extensive data in patients
with myelodysplasia.

Clinical trials have been conducted using both
epoetin alfa and epoetin beta. These two prepara-
tions appear to have identical pharmacological ac-
tion and efficacy and will not be distinguished dur-
ing the rest of this article.

This review covers the benefits and shortcom-
ings of treatment with rHuEpo in these situations.
rHuEpo is not commonly used in patients with
acute leukaemia probably because serum erythro-
poietin levels tend to be high and because the in-
tensive myelotoxic chemotherapy regimens miti-
gate against a treatment response.

4. Clinical Studies Using Recombinant
Human Erythropoietin (rHuEpo)

In 1990, Ludwig et al.[12] published the first re-
port on rHuEpo treatment of 13 anaemic patients
with advanced myeloma. The treatment regimen
of rHuEpo was 150 IU/kg by subcutaneous injec-
tion three times per week. The median baseline
haemoglobin level was 10.2 g/dl and 11 (85%) of
the patients responded to treatment with a
haemoglobin level increase of >2.0 g/dl. The time
to response ranged from 3 to 20 weeks with a me-
dian of 5 weeks. In this pilot study, in addition to
the beneficial impact on the haemoglobin level,
there was no evidence that rHuEpo treatment
caused any worsening of the myeloma. As a result
of this important initial study several randomised
trials were conducted to establish the effectiveness
of rHuEpo in anaemic patients with CLL, non-
Hodgkin’s lymphoma and myeloma. The ques-
tions being asked were:
• Does treatment with rHuEpo cause an impor-

tant rise in the haemoglobin levels in patients
who are anaemic?

• Does the treatment reduce the blood transfusion
requirements for these patients?

• What is the correct dose of rHuEpo?
• And, lastly, is the treatment well tolerated?

A summary of the results from three ran-
domised trials is shown in table I.[13-15] Although
there were minor differences in the entry criteria,
all the studies required that patients be anaemic at
entry with a haemoglobin level of less than 10.0
g/dl (<11.0 g/dl in the studies by Cazzola et al.[13]

and Dammaco et al.[15]). Response was defined as
an increase in haemoglobin level of >2.0 g/dl
above baseline independently of blood transfu-
sion. This was achieved in between 58 to 61% of
patients in the treatment arms and 7 to 24% in the
placebo arms. These differences were statistically
significant. The proportion of patients requiring
transfusion dropped by around 50% in the treat-
ment compared with the placebo arms. Two of
these studies randomised patients to different dos-
ages of rHuEpo and were able to confirm that a
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starting dose of or equivalent to 150 IU/kg subcu-
taneously three times per week produced a superior
response to a lower starting dose. This starting dose
has been the most commonly used in clinical trials
and clinical practice. Doubling the dose to 300 IU/
kg in non-responders after 4 weeks produces a re-
sponse in a further quarter of patients. Patients who
have not responded with a haemoglobin level in-
crease of >1.0 g/dl after a total of 8 weeks of
rHuEpo treatment should probably have this med-
ication stopped. Many patients who do respond to
rHuEpo can be maintained on a relatively low dose
such as 10 000IU once per week.

In an attempt to confirm these important find-
ings two very large community based studies were
conducted in the US.[16,17] Over 4000 patients were
recruited into these trials. All the patients had
cancer, were anaemic with a mean haemoglobin
level of 9.2 g/dl in the first study by Glaspy et al.[16]

and 9.3g/dl in the second study by Demetri et al.[17]

and were treated in an open-label fashion with
rHuEpo 150 IU/kg subcutaneously three times
weekly for 4 months. Patients in these studies had
both solid and haematological malignancies and
were treated with a variety of cisplatin and non–
cisplatin-containing chemotherapy regimens.

The mean increase in haemoglobin level in the
study by Glaspy et al.[16] was 1.8 g/dl and 53.4%
of patients responded with an increase in haemo-
globin level of more than 2.0 g/dl. Sixty-one per-
cent of patients responded in the study by Demetri
et al.[17] In both of these trials transfusion need de-
creased by at least 50% from baseline to study
completion. The results of these open-label studies
and the randomised trials have confirmed that
rHuEpo will cause a haemoglobin level increase in
the majority of patients with cancer who are anae-

mic and that this increase will exceed 2.0 g/dl in
around 50 to 60% of patients. They have also
shown that transfusion need will decrease by ap-
proximately 50% in treated patients. A very similar
study with virtually identical results has been re-
ported by Gabrilove et al.[18] in which a once
weekly injection of rHuEpo 40 000IU was used
rather than a thrice weekly schedule.

A chart of a patient with an immunocytoma sup-
ported by blood transfusion and rHuEpo is shown
in figure 1. No quality of life data are available for
this patient but the abolition of transfusion need
and the well sustained haemoglobin level whilst
receiving rHuEpo are evident.

5. Quality of Life

The above studies[13-17] confirmed that treat-
ment with rHuEpo is well tolerated, improves
haemoglobin levels and reduces transfusion needs
in patients with malignant diseases. Although this
is useful to know it is also important to understand
whether an increase in haemoglobin levels trans-
lates into an improved quality of life for the re-
sponding patients.

Quality of life was addressed by both the studies
of Glaspy et al.[16] and Demetri et al.[17] Both in-
vestigators showed that quality of life improves
with an increase in haemoglobin level and, very
importantly, that the improvement in quality of life
as a function of an increase in haemoglobin level
seems to occur independently of tumour response.
A further analysis of these data by Cleeland et
al.[19] demonstrated a statistically significant, non-
linear relationship between haemoglobin level and
quality of life. rHuEpo-related increases in hae-
moglobin level were associated with quality of life
improvements for the haemoglobin range of 8.0 to

Table I. Clinical studies of recombinant human erythropoietin in patients with myeloma and lymphoma

Trial Year No. of patients Treatment response (%) Control response (%)

Cazzola et al.[13] 1995 146 61 7

Osterborg et al.[14] 1996 121 60 24

Dammaco et al.[15]a 2001 145 58 9

a Only patients with myeloma were investigated in this study.
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14.0 g/dl. The largest quality of life improvement
for each 1 g/dl increment in haemoglobin occurred
when the haemoglobin increased from 11.0 to 12.0
g/dl.

A large, randomised, placebo-controlled, double-
blind trail of rHuEpo in patients with either solid
tumours or haematological malignancies[20] has
confirmed that treatment with rHuEpo experience
increased haemoglobin levels and reduced transfu-
sion needs and that a significant improvement in
quality of life occurs in the rHuEpo compared with
the placebo-treated patients (figure 2). In this
study, patients were treated with 150 IU/kg of
study medication three times weekly by subcuta-
neous injection for 4 weeks. The dose was doubled
after 4 weeks in nonresponders. Treatment was
continued for 4 weeks after the last dose of chemo-
therapy and for a minimum of 12 weeks and a max-
imum of 28 weeks. In figure 3 the improvement in
quality of life for one patient is shown.[15] This
patient, who had myeloma, was started on rHuEpo
when his haemoglobin was 9.0 g/dl. After 8 weeks
of treatment the haemoglobin had increased to
13.5 g/dl and quality of life, as measured by a lin-
ear analogue scale had increased significantly.
From this patient’s perspective the improvement

was noticeable in increased energy levels and an
important improvement in the ability to perform
day to day activities such as mow the lawn and
walk his dog.

6. Impact of Correcting Anaemia 
on Survival

There are a number of possible mechanisms by
which a low haemoglobin concentration may im-
pair survival:
• impairing tumour oxygenation,[21] thereby re-

ducing the effectiveness of chemotherapy and
radiotherapy;[22,23]

• indirect mechanisms resulting from a decrease
in patients’ QOL;

• decreasing the amount of treatment delivered to
the patient possibly because of the above; and

• hypoxia induced changes within tumour cells
which increase their malignant potential.[24]

The impact of correcting the anaemia on patient
survival has been investigated in a number of
randomised and non-randomised studies.

An Austrian study[11] evaluated the effective-
ness of rHuEpo in treating anaemia in 191 patients
with head and neck cancer who were undergoing
chemotherapy with fluorouracil and mitomycin
plus radiotherapy. Resection of the oral cavity tu-
mour and bilateral neck dissection were carried out
5 weeks following completion of the neoadjuvant
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Fig. 1. The abolition of transfusion need by recombinant human
erythropoietin (rHuEpo) in a patient with an immunocytoma.
Blood Tx = blood transfusion.
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Fig. 2. The mean change in quality of life (QOL), comprising
energy, ability to do daily activities and overall QOL, after treat-
ment with recombinant human erythropoietin (rHuEpo) or pla-
cebo (reproduced from Littlewood et al.,[20] with permission from
Lippincott Williams & Wilkins)..
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treatment. The results in the group treated with
epoetin alfa were compared with those obtained in
a group of patients who received the same antican-
cer regimen but were not treated with epoetin alfa.
Results showed that treatment with epoetin alfa in-
creased haemoglobin level and reduced transfu-
sion requirements, and also significantly improved
response rate (p < 0.01), local control (p < 0.01),
and 2-year overall survival (p < 0.001).

A large, placebo-controlled, randomised, double-
blind clinical trial of epoetin alfa was conducted in
375 patients with anaemia (baseline haemoglobin
<10.5 g/dl, or >10.5 but <12.0 g/dl following a
haemoglobin decrease of >1.5 g/dl in the previous
month) who received nonplatinum chemotherapy
for nonmyeloid haematological and solid malig-
nancies.[20] The original objectives of this trial
were to assess the effects of epoetin alfa on trans-
fusion requirements, haemoglobin level, quality of
life and safety. Before the study was unblinded, an
additional objective was included to explore a pos-
sible relationship between increased haemoglobin
level and survival. Patients were randomised to re-
ceive rHuEpo 150 to 300 IU/kg three times weekly

for up to 24 weeks (n = 251), or placebo (n = 124).
Median survival times were 17 months for patients
who received epoetin alfa, compared with 11
months for the placebo group. In figure 4 the
survival curves for the epoetin alfa- and placebo-
treated patients are shown. The investigators con-
cluded that although the study was not designed or
powered for survival as an endpoint, the results
suggested a survival benefit with epoetin alfa.
Other trials designed to try and confirm a survival
benefit are needed, since other variables that may
have influenced survival, e.g., tumour stage, inten-
sity of chemotherapy, extent of bone marrow in-
volvement, and disease progression, were not con-
trolled for in the original study.

7. Pharmacology of Erythropoietin

Intravenous rHuEpo produces higher peak plasma
concentrations and has a substantially shorter elim-
ination half-life compared with subcutaneous
rHuEpo. The elimination half-life of subcutaneous
rHuEpo is 19 to 22 hours and this route of admin-
istration is recommended because of the longer
half-life and because subcutaneous administration
is more practical for patients who self-administer.

All the previously reported studies in this re-
view used a daily or three-times-weekly dosage
schedule for conventional rHuEpo preparations.
Recently Gabrilove et al.[18] have reported that a
once weekly dose schedule of subcutaneous
rHuEpo (starting dose 40 000IU) is as effective as
a three times weekly schedule. This was an open-
label, nonrandomised trial, which included 3012
patients. No randomised comparison between the
administration of rHuEpo one- or three-times
weekly has been reported.

Novel erythropoiesis stimulating protein (NESP)
is a hyperglycosylated analogue of erythropoietin
containing two extra oligosaccharide chains. This
prolongs the half life approximately two to three
fold compared with erythropoietin although the
mechanism of action remains the same. Studies in
patients with renal failure and anaemic patients
with cancer[25,26] have shown that NESP is effec-
tive when given every week or every other week.

3.   How would you rate your overall QOL during the past week?

Worst
possible

Best
possible10 20 30 40 50 60 70 80 90 100

2. How would you rate your ability to do
    daily activities during the past week?

As low as
could be

As high as
could be10 20 30 40 50 60 70 80 90 100

1. How would you rate your energy level during the past week?

As high as
could be

As low as
could be 10 20 30 40 50 60 70 80 90 100

Fig. 3. The quality of life (QOL) [using the linear analogue scale]
for a patient with myeloma with a pretreatment haemoglobin
level of 9.0 g/dl (black) and in the same patient after the
haemoglobin level had increased to 13.5 g/dl after 8 weeks’
treatment with recombinant human erythropoietin 150 IU/kg
three times weekly (blue).[15]
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A less frequent administration schedule is likely to
be preferable to patients and their families and re-
sult in reduced costs of administration.

8. Predictors of Response

Because the response rate is around 60% it
would be helpful to be able to select those patients
who will are likely to respond to therapy in ad-
vance so that an expensive drug is not wasted on a
patient who is destined not to respond. Various in-
vestigators have reported on factors which predict
a response. Ludwig et al.[27] suggested that if after
2 weeks of treatment with rHuEpo the serum erythro-
poietin level is >100 IU/L and the haemoglobin
level has increased by <0.5 g/dl the patient will
almost certainly not respond. There has not been

complete unanimity in the published literature
with regards to the predictive role of serum erythro-
poietin levels but there seems to be substantial
agreement that if the haemoglobin increase is
>0.5 g/dl after 2 weeks of treatment a response is
likely.[12] Other factors which may have a bearing
on the likelihood of a patient responding to rHuEpo
are the degree of neutropenia and thrombocyto-
penia.[12,14]

9. rHuEpo and Iron Deficiency

Iron deficiency occurs in many patients treated
with rHuEpo. It is standard practise to monitor iron
levels and to prescribe supplementary iron by
mouth if the transferrin saturation decreases to less
than 20%, or the serum ferritin decreases to less
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Fig. 4. The Kaplan-Meier survival curves for (a) all patients treated with epoetin alfa or placebo and (b) patients treated with epoetin
alfa or placebo according to the underlying tumour type (reproduced from Littlewood et al.,[20] with permission from Lippincott Williams
& Wilkins).
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than 100 µg/L. A functional rather than a true iron
deficiency may develop in rHuEpo treated pa-
tients. This is defined as a situation where body
iron stores are normal but iron supply to the ery-
throid marrow is inadequate for the red cell pre-
cursor demand. Macdougall et al.[28] described a
simple approach to allow detection of functional
iron deficiency. Using an automated blood counter
the percentage of hypochromic red blood cells
(haemoglobin level < 28 g/L) is usually <2.5%. An
increase in the percentage of hypochromic cells
to more than 10% during rHuEpo treatment, with
apparently normal serum iron levels, would sug-
gest the development of functional iron deficiency.
Patients who develop a true or functional iron de-
ficiency should be treated with oral iron supple-
ments. Intravenous iron supplementation is recom-
mended for those who do not respond to oral iron.

10. Myelodysplasia

Anaemia is the most common haematological
abnormality in patients with myelodysplasia.
Treatment of myelodysplasia with rHuEpo has
been investigated in a number of relatively small
studies.[29,30] A meta-analysis of 17 trials[31] in-
cluding 205 patients was published in 1995. In the
majority of these studies patients were eligible for
treatment with rHuEpo if they had a haemoglobin
level of <10.5 g/dl or were transfusion dependent.
Response was generally defined as abolition of
the need for transfusion or a rise in haemoglobin
level of >1.5 g/dl in non-transfusion-dependent
patients. The response rate in the 17 trials was 16%
(33 of 205 patients) using quite a range of rHuEpo
doses given both subcutaneously and intrave-
nously. The median time to response was 8 weeks
and some of the responses, with continued rHuEpo
administration, were durable. The patients most
likely to respond were those who did not have
sideroblastic anaemia, those who were not trans-
fusion dependent and those whose serum erythro-
poietin level was less than 200 IU/L.

Three groups have investigated the impact of
combination treatment with rHuEpo and granulo-

cyte-colony stimulating factor (G-CSF) on the
anaemia of patients with myelodysplasia.[32-34]

When a complete response (CR) was defined as
achieving a haemoglobin level of >11.5 g/dl and
partial response (PR) was defined as an increase in
haemoglobin level of >1.5 g/dl or a 100% reduc-
tion of transfusion need a response rate of 36% (CR
21.4%; PR 14.4%) was seen when the results of the
Scandinavian and US studies were pooled.[35] The
rHuEpo dose in these studies varied but was often
between 100 to 300 IU/kg/day; a substantially
higher dose than that used for patients with non-
myeloid tumours which significantly increases the
cost.

There was no significant difference in erythroid
response rates for patients with refractory anaemia,
refractory anaemia with ring sideroblasts or refrac-
tory anaemia with excess blasts in these studies.

A predictive model for response has been pro-
posed by Hellstrom-Lindberg et al.[35] This model
was based on a retrospective analysis from the
combined results of the Scandinavian and US
groups. Using multivariate analysis the serum
erythropoietin level and red cell transfusion need
were used to create a scoring system which allowed
patients with a high, intermediate or low chance of
response to be identified. This model has recently
been confirmed and simplified in a prospective
study.[36]

Patients with a transfusion need of <2 units per
month and a serum erythropoietin level of <500
IU/L had a 74% response rate to combined eryth-
ropoietin/G-CSF compared with a response rate of
23 and 7% for those patients with a >2 units per
month transfusion need or serum erythropoietin
concentration >500 IU/L or both of these risk fac-
tors, respectively. These data indicate that the com-
bination of rHuEpo and G-CSF is a more effective
combination in anaemic patients with myelo-
dysplasia than rHuEpo alone.

11. Adverse Effects of rHuEpo

All of the studies have confirmed that rHuEpo
is well tolerated with an adverse effect profile that
is similar to that found with the placebo treated
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arms of studies. However, these studies generally
recommended a reduction in dose of rHuEpo in
responding patients in order to maintain the
haemoglobin between 12.0 to 13.0 g/dl. There
have been anecdotal reports of venous thrombosis
in patients whose haemoglobin rises rapidly and
to >15.0 g/dl. Hypertension, which was a common
complication in the early trials of rHuEpo in pa-
tients with renal failure, occurs much less fre-
quently in patients with malignant disease.

In a recent article[37] pure red cell aplasia, sec-
ondary to the development of anti-erythropoietin
antibodies, was reported in 13 patients with
chronic renal failure. Data reported to the US
Food and Drug Administration drug surveillance
scheme indicate that, to date, 83 cases of red cell
aplasia have occurred in patients treated with
rHuEpo.[38] All of the patients were being treated
for renal failure. There have been no reported cases
in patients with malignant disease so far. Although
rare, this serious adverse effect is of concern. One
hypothesis is that the antibody is directed against
differences in the carbohydrate structure between
rHuEpo and naturally occurring erythropoietin.[39]

12. What Can Be Recommended?

Anaemia is a common cause of morbidity in
patients with cancer and has an adverse impact on
survival. Many patients are left untreated until
their anaemia is severe and the commonest ap-
proach to treatment is blood transfusion. This has
the advantage of being rapidly effective but a
number of disadvantages such as cost, inconve-
nience and not being completely safe.

From the available data there is excellent evi-
dence to recommend the use of rHuEpo in anaemic
patients with malignant disorders who are receiv-
ing chemotherapy with the aim of maintaining the
haemoglobin at >12.0 g/dl.[19] The existing data
suggest that treating the patient before severe anae-
mia develops may be the most cost effective ap-
proach[20] but further studies are needed in this
area. Similarly, most research has been conducted
in patients with malignancies who are receiving
concurrent chemo- or radiotherapy. However,

anaemic patients with malignant disease who are
not being actively treated may also benefit from
treatment with rHuEpo.[40]

The possibility that treatment with rHuEpo
might enhance survival is intriguing but it would
be premature to advise treatment with rHuEpo on
this basis. Future studies, both in the laboratory
and the clinic, are vital.

In myelodysplasia there are no placebo-control-
led, randomised trials. Nevertheless, the data indi-
cate that treating patients with the combination of
rHuEpo and G-CSF is effective in the majority of
patients whose baseline red cell transfusion need
is <2 IU/month and have a serum erythropoietin
level of <500 IU/L. Patients meeting neither or just
one of these criteria are far less likely to respond
much. A trial of treatment in such patients, who
have complications from blood transfusion (such
as the development of multiple red cell antibod-
ies), making the provision of blood difficult, is a
reasonable approach. There are few data on quality
of life benefits in patients with myelodysplasia
treated with rHuEpo plus G-CSF and no studies to
determine whether such treatment might have any
impact on life expectancy. The lack of such data
makes recommendations about the use of rHuEpo
in patients with myelodysplasia uncertain. Further
research is needed.

Many physicians were trained that anaemia is
not important in patients with malignant disease
until it became very severe. This thinking results
in patients experiencing substantial morbidity and
possible impairment in survival. Effective treat-
ment is available for many patients using rHuEpo
but uncertainties about its real worth and its high
cost still precludes its use in many healthcare sys-
tems.
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