COMMENTARY

Anemia
Not Just an Innocent Bystander?

A

NEMIA HAS tradition-

ANEMIA OCCURS COMMONLY

ally been identified
through abnormal
laboratory values,
with a focus on
whether or not it should be treated,
rather than perceived as a serious
clinical condition. For example, the
decision to manage anemia with
blood transfusions is based on the
evaluation of relative risks and benefits, in which the estimated risks of
a blood transfusion are quantifiable1 and can be communicated to
patients. But the magnitude of the
risks associated with untreated anemia has largely remained unknown, and therefore has not been
effectively conveyed to patients. In
contrast to treatment strategies for
other diseases, guidelines2,3 for the
management of anemia have only
occasionally been developed for patients with specific conditions.
For too long, anemia has been
viewed as an “innocent bystander,”
accepted as normal in certain groups
(eg, menstruating women), or accepted as an abnormality associated with chronic illnesses. However, the evidence is becoming
clearer that the bystander is not completely innocent. In this commentary, we will review the growing
body of evidence indicating that (1)
anemia occurs commonly, (2) anemia is frequently overlooked and
considered merely secondary to
other underlying illnesses, and (3)
anemia has an independent impact
on both length and quality of life
(QOL). The evidence is highly suggestive, if not compelling, and mandates a call to action, the initial elements of which we propose herein.

Anemia is more common than is
generally realized (for purposes of
this review, anemia is defined as hemoglobin levels ⬍13 g/dL in men or
⬍12 g/dL in women, as recommended by the World Health Organization [WHO]).4 Self-report data
from the National Center for Health
Statistics, which likely underestimates the frequency of anemia, reveal that approximately 3.4 million
Americans have anemia, and that the
groups with the highest prevalence
are women, African Americans, the
elderly, and those with the lowest incomes.5 Using laboratory data from
the general US population, the second National Health and Nutrition
Survey (NHANES) reported anemia to be the most prevalent in infants (5.7%), teenage girls (5.9%),
young women (5.8%), and elderly
men (4.4%).6 Importantly, iron deficiency has been found in 18% to
50% of menstruant women who are
regular blood donors.7 This has led
to debate whether young women
should be recruited into blood donor programs in the absence of iron
status screening and supplemental
iron therapy.8 The prevalence of anemia in both the general population
and ill persons is confounded by the
lack of a standardized definition of
anemia.
The likelihood of anemia is even
greater in the elderly. The prevalence of anemia (hemoglobin levels
⬍12 g/dL) studied in a general elderly population (⬎65 years old) was
7.5% for men (4% when ⬍75 years
old and 12% when ⬎75 years old)
and 20% for women (15% when ⬍75
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years old and 25% when ⬎75 years
old).9 In another general population
survey,10 the prevalence of anemia
(hemoglobin levels ⬍12.5 g/dL) for
men aged between 65 and 75 years
was 7.2%, and it was 20.8% for men
older than 75 years. In the same survey, 11.1% of women aged between
65 and 75 years had anemia (hemoglobin levels ⬍12 g/dL), as did 23.3%
of women older than 75 years. One
study found that 24% of the hospitalized elderly had anemia (hemoglobin levels ⬍11.5 g/dL), 35% had
anemia of chronic disease, and 15%
had iron deficiency.11 Another study12
of the elderly (⬎65 years old) found
anemia in 475 (75%) of hospitalized patients, but admission was due
to anemia in only 57 (12%) of these
patients. The authors concluded that
the incidence of anemia among the
elderly is 4 to 6 times greater than
generally suspected. Moreover, survival among elderly patients with anemia is significantly less than that expected for an age- and sex-matched
US population.12 While the association of anemia and adverse outcomes in the elderly is generally acknowledged, it is noteworthy that no
guidelines or recommendations for
screening and identifying anemia in
the elderly exist.
Data for the prevalence of anemia associated with disease has been
studied in more depth. Anemia of
chronic disease has been identified
in 30% to 70% of patients with
chronic liver disease,13 27% of patients with rheumatoid arthritis,14
and 28% to 55% (depending on the
extent of disease) of patients with
human immunodeficiency virus infection.15 Anemia associated with
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cancer or cancer treatment varies
widely with stage of disease and/or
treatment. In small cell carcinoma
of the lung, anemia was identified in
30% to 60% of patients, depending
on treatment.16 In an analysis of a 5%
sampling of Medicare patients, the
percentage of patients with a diagnosis of anemia in addition to a primary diagnosis was 20% for acquired immunodeficiency syndrome,
17% for rheumatoid arthritis, 21%
for inflammatory bowel disease, 27%
for chemotherapy, 27% for radiation therapy, and 30% for congestive heart failure(CHF) (A. Collins,
oral communication, February 2,
2002). These studies suggest that
anemia occurs commonly, either
alone or in conjunction with a
chronic illness. If anemia had no independent consequences, then these
statistics would only represent abnormal laboratory values. However, a growing body of evidence underscores the independent impact of
anemia on a variety of clinical, functional, and economic indicators, and
suggests that treatment of anemia
can improve patient outcomes.
ANEMIA IMPACTS MORTALITY
Higher mortality rates are almost always observed in patients with anemia. Does anemia merely reflect a
sicker patient, or does anemia itself
have an incremental impact on these
rates? This relationship has been explored in patients undergoing maintenance hemodialysis. In a retrospective review17 of nearly 20000 of
these patients, hemoglobin levels of
8.0 g/dL or less were associated with
a 2-fold increase in odds of death
when compared with hemoglobin
levels ranging between 10.0 and 11.0
g/dL. A similar study18 of nearly
100000 hemodialysis patients confirmed that a hematocrit higher than
30% was associated with a lower
mortality. Compared with patients
with a hematocrit higher than 30%,
the overall relative risk of death was
between 33% and 51% higher for the
group with a hematocrit less than
27%, and between 12% and 20%
higher for the group with a hematocrit of 27% to 30%, with and without adjustments for severity of disease. Moreover, patients who entered
the study with a hematocrit less than

30%, and were treated to achieve a
hematocrit above 30% after 1 year
of follow-up, had an odds ratio for
death that was not different from that
of patients who began and finished
the study with a hematocrit higher
than 30%. Subsequent analyses have
determined that hematocrit levels
maintained between 33% and 36%
were associated with the lowest risk
of death.19 These studies provided
the first evidence that management
of anemia, independent of other risk
factors, improves mortality rates.
These are retrospective administrative database analyses, which makes
cause-and-effect relationships difficult to prove. However, after correcting for many important patient
characteristics known to affect mortality, such as age and presence of
diabetes, these studies identified anemia as an independent factor impacting mortality.
Data on the impact of anemia
on survival rates are also available
for patients with medical conditions other than renal failure. A
growing body of evidence suggests
that anemia influences the mortality rates of patients with CHF or with
ischemic heart disease. Almost 20
years ago, hemoglobin was identified as 1 of 8 significant factors predicting prognosis and response to
treatment in patients with CHF.20
Two large observational studies
noted an association between levels of hemoglobin below 9.5 or 10
g/dL and increased mortality rates for
patients with cardiovascular disease, and suggested that these patients did not tolerate anemia as well
as patients with other diseases.21,22
A more recent study of Medicare patients with CHF reported that anemia was an independent predictor
of subsequent death.23 For every 1%
decrease in hematocrit, the mortality rate increased by 1.6%.
A prospective, randomized trial
in patients with CHF explored
whether the treatment of anemia influenced outcomes. Patients enrolled in the study had moderate to
severe CHF (New York Heart Association class III to IV), a left ventricular ejection fraction of 40% or
less despite maximally tolerated
doses of CHF medications, and hemoglobin levels that were persistently between 10.0 and 11.5 g/dL.24
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Over a mean±SD of 8.2±2.6 months,
the hemoglobin levels in the treatment cohort increased from 10.3
g/dL to 12.9 g/dL, compared with
10.9 g/dL to 10.8 g/dL in the control group. Twenty-five percent of
patients in the control group died of
CHF-related illnesses during the
study, compared with no one in the
treatment group.
A recent retrospective observational analysis25 of 78974 elderly patients hospitalized because of acute
myocardial infarction in the United
States found that blood transfusions in patients with hematocrits of
less than 33% upon admission were
associated with significantly lower
30-day mortality rates. The positive transfusion effect disappeared,
however, for patients with hematocrits higher than 33% upon admission. For these patients, in whom
underlying comorbidities may have
overridden any positive transfusion effect, transfusions were associated with a higher odds ratio for
death. Both advanced age26,27 and the
presence of flow-limiting coronary
stenosis28 markedly impaired cardiac compensatory response to anemia, even without concomitant acute
myocardial injury. These conditions, among other limits to the patients’ physiologic reserve, may explain why levels of hemoglobin
tolerated by younger individuals
would not be tolerated by the elderly. They may also explain why elderly patients with acute myocardial infarction represent a group at
extremely high risk for death, despite infarct sizes similar to those of
younger patients.29 In the absence of
prospective data or other data to the
contrary, it may be assumed that a
substantial number of lives may be
saved when the hematocrit values of
patients who present with acute
myocardial infarction are maintained above 33%. On the other
hand, blood transfusion in elderly
patients with acute myocardial infarction presenting with higher hematocrit values, even if anemia is
present, cannot be recommended for
blood transfusion.30
ANEMIA IMPACTS MORBIDITY
In addition to its impact upon mortality, anemia also significantly in-
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fluences morbidity. In patients with
end-stage renal disease, multiple
studies support this assertion. One
study showed that in patients undergoing maintenance hemodialysis, the risk of hospitalization declines with hematocrit improvement,
with a 16% to 22% lower hospitalization rate for patients with hematocrit values between 36% and 39%
compared with patients with hematocrits between 33% and 36%.31 Prospective clinical trials of patients with
end-stage renal disease have demonstrated a relationship among hematocrit, left ventricular dilatation,32
and left ventricular hypertrophy
(LVH).33-36 Management of anemia
led to improvement in LVH, which
supports the existence of a causeand-effect relationship between anemia and LVH.36 In other studies, patients with end-stage renal disease
who underwent treatment for anemia had increased cognitive function, increased exercise tolerance, and
increased QOL.37-39
In patients with chronic kidney disease and CHF, treatment of
anemia improves many of the abnormalities seen in CHF: it reduces
LVH40-42; prevents left ventricular dilatation43; and increases left ventricular ejection fraction,41-43 stroke
volume, and cardiac output.44 Despite the association between anemia and CHF, anemia is not mentioned in guidelines for the diagnosis
and treatment of CHF. 45 As discussed in the “Mortality” section
above, a prospective, randomized
trial studied the treatment of anemia in patients with moderate-tosevere CHF (NYHA class III to IV)
whose left ventricular ejection fraction was less than 40% of normal. Patients who received treatment had a
42.1% improvement in NYHA class,
compared with the control cohort
who had a decrease of 11.4%. 24
Number of hospital days, need for
diuretic therapy, and renal function impairment were all significantly greater in the control group
than in the treated group.
An intriguing association has
also been observed between anemia and disease progression among
patients undergoing radiotherapy,
particularly in those with cervical
carcinoma or with squamous cell
carcinoma of the head and neck.

Two thirds of women with cervical
carcinoma are anemic at baseline,
and 82% are anemic during radiotherapy.46 Correlations between anemia, tumor tissue oxygenation, local recurrence, and survival have
been demonstrated.47,48 The Gynecology Oncology Group is currently conducting a prospective, randomized clinical trial on the effect
of anemia management on disease
recurrence and survival in patients
with cervical carcinoma. In cases of
head and neck cancer, 75% of patients undergoing combined chemotherapy and radiotherapy become anemic (with hemoglobin
levels ⬍8 g/dL)49 and anemia has
been associated with worse local regional control and survival rates.50,51
On the basis of these observations,
the Radiation Therapy Oncology
Group has initiated a prospective,
randomized study of the effect of
anemia management on the rates of
disease recurrence and length of survival in patients with head and neck
cancer undergoing combined modality therapy. While the former
studies suggest that a high red blood
cell number may be the mediator
of a beneficial response to radiotherapy,47,48 the latter study should
provide more definitive evidence on
the actual mechanism. There is presently little evidence that anemia
treatment per se impacts the tumor
response to chemotherapy alone.
ANEMIA
IMPACTS QOL
In addition to reducing length of life,
patients with anemia have a significantly impaired QOL—although this
field is complicated by the large
number of available instruments to
measure QOL, and by the lack of adequate guidance for a comparison of
results across instruments. Multiple studies have examined this issue in patients with kidney failure
receiving hemodialysis. For example, in one study, patients underwent interventions to increase their
hematocrits from an average of
30.9% to 38.4% (a hemoglobin level
between 10.2 and 12.5 g/dL). Treatment of anemia was associated with
improvements in QOL based on both
the Karnofsky score and the Sickness Impact Profile.52
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For patients with cancer who
undergo chemotherapy, two 53,54
large, community-based unblinded
and noncontrolled prospective studies of patients with solid, nonmyeloid malignancies used a patient
self-assessment tool and found significant improvements in QOL over
4 months with anemia management. Incremental analysis determined that significant QOL changes
were associated when hemoglobin
levels reached the range of 8 to 14
g/dL, and that the largest improvement in QOL occurred between 11
to 12 g/dL.55 This relationship was
maintained after controlling for tumor type and status, transfusions,
and extent of chemotherapy or radiotherapy. These findings have been
corroborated by 2 prospective randomized and double-blind studies,56,57 and both of them showed significant improvement in QOL with
anemia management. The American Society of Hematology and the
American Society of Clinical Oncology have jointly developed guidelines regarding the management of
anemia in cancer patients.58
ANEMIA MANAGEMENT
NEEDS IMPROVEMENT
Despite the mounting evidence that
anemia independently contributes to
poor outcomes, it is frequently overlooked and untreated. In a study of
200000 patients enrolled in a health
maintenance organization between
1994 and 1997,59 23% of the patients with chronic kidney disease
(defined as sex-specific, elevated creatinine concentrations) had hematocrits less than 30%, but only 30%
of them were receiving treatment for
anemia.
Anemia has been identified as
a risk factor for the development of
LVH in chronic kidney disease35,36
and LVH has been identified as a
risk factor for death. 60 Yet, the
mean hematocrit in patients starting maintenance dialysis between
April 1, 1995, and December 31,
1999, was only 29.3%. Once the
relationship between anemia and
morbidity and mortality in patients
undergoing maintenance hemodialysis was established, the
National Kidney Foundation Kidney Disease Outcomes Quality Ini-
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tiatives Guidelines recommended
that their hemoglobin levels be
maintained between 11 g/dL and 12
g/dL.61 Yet, in a study of patients
undergoing peritoneal dialysis, 11%
of them had hemoglobin levels below 10 g/dL.62
In patients with cancer, one review reported an extremely high incidence of anemia.15 Depending on
the definition used, the incidence in
some patients with cancer who underwent chemotherapy ranged from
55% (WHO grade 3, hemoglobin
levels ⬍8.0 g/dL) to 100% (WHO
grade 1, hemoglobin levels ⬍11.0
g/dL). Yet, fewer than 30% of patients with hemoglobin levels less
than 10 g/dL were treated for their
anemia.
CONCLUSIONS
The evidence leads to an undeniable conclusion: anemia is not an innocent bystander. Although the picture is only partially complete,
mounting evidence suggests that
anemia impacts the length and QOL
of patients with diverse conditions.
A significant number of patients who
have anemia remain untreated or
even undiagnosed. The lack of a
widely disseminated coherent picture of the prevalence and consequences of anemia may be one of the
chief barriers preventing practicing
clinicians from adequately recognizing and treating anemia. In the
absence of a clear-cut understanding of the independent impact of
anemia, the status quo will remain.
Anemia will continue to be viewed
as secondary to a traditionally “more
important” illness, the consequences and treatment benefits of
which are immediately apparent.
On the positive side, a greater
awareness of the importance of anemia is slowly beginning to arise. As
an example, Healthy People 2010 63
raises the issue of anemia, but identifies iron deficiency in only a narrow population that includes pregnant women. We believe that this is
only a first step, and that a much
broader opportunity exists to address anemia in the many patients
who experience it in the context of
a chronic illness.
To translate awareness into action, guidelines related to anemia

should be reexamined and modified within the medical subspecialties. Guidelines for transfusion in
perisurgical anemias exist; yet they
suggest a hemoglobin level of 6
to 8 g/dL as a threshold for treatment, and no benefit beyond 10
g/dL.64-66 A recent study, however,
suggests that even a mild anemia
(hematocrit ⬍35%) may be an independent risk factor for death following general surgery.67 Based upon
the data presented above, these recommendations may misguide clinicians and underserve patients with
anemia who are at risk. For example, despite strong evidence for
the benefit of identifying and treating anemia in conditions such as
CHF, guidelines for management
of CHF do not address the danger
of anemia.
Although strong evidence supports the relationship between anemia and adverse outcomes, more
data are needed to isolate the independent impact of anemia on outcomes across disease states and patient populations. In addition, a
better understanding of treatment
patterns is needed. What is the burden of anemia in certain populations? What are the direct medical
costs associated with anemia and
how often does anemia remain untreated? The request for applications by the National Institutes of
Health to establish a clinical trials
network in transfusion medicine is
one opportunity for clinical studies
to answer these and other important questions.68
Anemia can be caused by nutritional deficiency, blood loss, hemolysis, or chronic disease. Although
this consideration is beyond the scope
of this review, it is clear that the cause
must be ascertained before the condition can be properly treated. Once
the cause of anemia is determined,
appropriate therapy can be initiated. Additional research is needed
to assess the costs and benefits of
these therapies in individual patients and patient groups, particularly as outcome data drive a move
toward treatment of mild anemia.
In summary, the time has come
for a structured public and professional dialogue and an educational
approach that addresses anemia as
a serious public health condition
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warranting high-quality care to
achieve optimal health outcomes.
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