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Anemia is common in patients with chronic diseases. However, little is known regarding the prev-
alence of comorbid anemia and its impact on quality of life, healthcare utilization, and mortality in
patients with COPD. We conducted a systematic review and synthesis of the literature (1966 to
March 2010). The prevalence of comorbid anemia in patients with COPD ranges from 7.5% to
34%, depending upon the populations selected and diagnostic tools employed to determine the level
of hemoglobin. Comorbid anemia in patients with COPD was associated with greater healthcare
resource utilization, impaired quality of life, older age, and male gender. Moreover, anemia in
patients with COPD is an independent prognostic predictor of premature mortality and a greater
likelihood of hospitalization. The true prevalence of anemia in patients with COPD is unknown.
There is a lack of consensus agreement regarding this hematological abnormality’s true frequency.
Based on the findings from the existing literature, more work is necessary to establish the true
prevalence of anemia in COPD. Robust and prospective clinical studies are needed to improve the
management of COPD patients with comorbid anemia. Key words: anemia; COPD; quality life; mor-
bidity; mortality; healthcare utilization. [Respir Care 2011;56(5):644–652. © 2011 Daedalus Enterprises]

Introduction

COPD is a disease characterized by severe incurable
air-flow limitation and reduced functional capacity, asso-
ciated with multiple comorbidities and markers of sys-
temic inflammation.1 The disease is a major cause of mor-

bidity and mortality in old age, and accounts for the greatest
proportion of mortality of all respiratory diseases.2,3 Cur-
rently, COPD is the third leading cause of death in Eu-
rope4,5 and is ranked as the fourth leading cause of death
in the United States.6 Studies have shown an exponential
rise of healthcare utilization and associated financial bur-

Abebaw Mengistu Yohannes PhD MSc is affiliated with the Department
of Health Professions, Manchester Metropolitan University, Manchester,
United Kingdom. William Baldwin Ershler MD is affiliated with the
National Institute on Aging, National Institutes of Health, and with Har-
bor Hospital, Baltimore, Maryland.

The authors have disclosed no conflicts of interest.

Correspondence: Abebaw Mengistu Yohannes PhD MSc, Department of
Health Professions, Manchester Metropolitan University, Elizabeth
Gaskell Campus, Hathersage Road, Manchester, United Kingdom M13
0JA. E-mail: a.yohannes@mmu.ac.uk.

DOI: 10.4187/respcare.01002

644 RESPIRATORY CARE • MAY 2011 VOL 56 NO 5



den, along with an increased rate of mortality among COPD
patients, all of which are projected to increase in the next
two decades.7,8

In the United States in 2010,8 the total cost of COPD
management was estimated $49.9 billion. Of this, the di-
rect medical cost to COPD was $29.5 billion and the in-
direct costs (eg, earning lost because of absence from work,
morbidity and mortality related costs) was $20.4 billon.
This, however, may represent merely the tip of the iceberg,
as the full extent of the disease’s financial burden is un-
known. Some of the common comorbidities that contribute
to the increased risk associated with morbidity and mor-
tality in patients with COPD include cardiovascular dis-
ease, hypertension, diabetes mellitus, hypercholesterol-
emia, osteoporosis, and anemia.7,9,10,11 It may, therefore,
not be surprising to find that one third to fifty percent of
deaths in COPD patients are attributable to factors (eg,
comorbidities) other than COPD.3,10 Moreover, mood dis-
orders (anxiety and depression) are common in patients
with COPD and associate as risk factors for premature
death.12 The exact cause of these comorbidities is currently
unknown; however, recent research indicates that systemic
inflammation is associated with their development.7,10,11,13

The World Health Organization defines anemia in
the general population as hemoglobin concentration
� 13.0 g/dL in men and � 12.0 g/dL in women,14 a
definition appropriate for older persons.15 In patients with
COPD there is no specific hemoglobin concentration level
as a cutoff score to determine which is clinically mean-
ingful. Therefore, clinical surveys and studies utilize dif-
ferent anemia definitions when defining anemic and non-
anemic COPD patients. This has led to a lack of consensus
to determine the prevalence of anemia in patients with
COPD. Findings from recent studies that investigated the
prevalence of anemia indicate varying results. A commu-
nity survey among COPD patients found the prevalence of
anemia (hemoglobin � 13 g/dL) to be 7.5%.16 Two stud-
ies17,18 utilizing the International Classification of Diseases
(ICD-9 or ICD-10) codes for hospital discharge diagnoses
found 21% and 23% of COPD patients had anemia. Cote
and John19,20 used the World Health Organization’s crite-
ria for diagnosis of anemia14 (hemoglobin � 13 g/dL for
men and � 12 g/dL for women), and found it to be present
in 13% and 17% in their study sample of COPD patients.
Thus, the prevalence of coexisting anemia in patients with
COPD is highly variable and depends on the severity of
the lung disease, the presence of other comorbidities, and
other factors such as socioeconomic status and race.

Fatigue and dyspnea are the major symptoms of anemia,
and these can be related to reduced oxygen carrying ca-
pacity of blood.16,19 Furthermore, this symptom complex
in patients with COPD will inevitably contribute the mor-
bidity and mortality associated with impaired quality of
life and reduced exercise capacity.16,18 Nonetheless, the

important association of anemia and COPD has been in-
adequately studied. This review intends to update and syn-
thesize the available data on the prevalence of anemia and
its physiological consequences for patients with COPD,
with particular focus on quality of life, healthcare utiliza-
tion, morbidity, and mortality.

Literature Search Strategy and Selection Criteria

An extensive literature search was conducted to identify
relevant published articles evaluating COPD and anemia
as a single associated comorbidity. The electronic data-
bases explored included: PubMed, CINAHL plus, MED-
LINE (CSA), AMED, and the Cochrane library from 1966
through to March 2010. The search was performed using
the following subject terms and key words: COPD, COPD,
an(a)emia, h(a)ematocrit, erythropoietin, iron deficiency,
red blood cells, and h(a)emoglobin level. Studies were
included that set limits for human studies attainable in
English. An iterative procedure was used to certify that all
pertinent articles were obtained. A supplementary hand
search of bibliographic references of extracted articles and
existing reviews was also conducted to identify potential
studies not ascertained in the electronic database searches.

A single member of our team screened article titles from
the preliminary search and acquired the abstracts from
articles considered potentially relevant. Each abstract was
independently evaluated by the same research member,
who then retrieved the full text. This procedure was fol-
lowed by a second reviewer for independent confirmation.
An article was considered relevant for full text retrieval if
it met the following inclusion criteria:

• Studies that reported the prevalence of anemia

• Studies that explored the relationship between anemia
and COPD, in either community, in-patient, or out-pa-
tient settings

• Randomized or nonrandomized study design; either pro-
spective or retrospective

Study Characteristics

A total of 693 article titles were ascertained as poten-
tially relevant, based on the keyword/search terms, along
with the hand search of bibliographic references. Of these,
114 were classified as potentially appropriate. After the
initial screening, 105 were excluded. Nine full-text articles
were determined appropriate for this analysis (Fig. 1) but
only 7 fully met the inclusion criteria. Details of the find-
ings from these 7 studies are presented in Table 1. The
inclusion and exclusion criteria for the selected articles are
shown in Table 2.
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Prevalence of Anemia in COPD

John and colleagues18 estimated the prevalence of ane-
mia at 23.1%. However, they noted that neither age nor
spirometric measures differed between the anemic and non-
anemic COPD patients. Those with notably lower hemo-
globin levels, however, had evidence for a greater level of
systemic inflammation as indicated by increased levels of
both interleukin 6 (IL-6) and C-reactive protein.20 From
the Medicare claims data, Halpern et al17 identified anemia
in 21% of patients with COPD. By multivariable analysis
they were able to account for prior healthcare utilization
and other factors associated with the severity of COPD. It
was shown that Medicare spent $1,466 per patient per year
among COPD patients with anemia, versus $649 per per-
son per year in non-anemic COPD patients (P � .001).
Resource utilization rates and payments among the COPD
patients with anemia were higher in every resource cate-
gory. This included in-patient hospital stay and stay in
intensive care, purchasing durable medical equipment,
home health assistance, and provision of skilled nursing
facilities. A recent report by Shorr et al,21 using ICD-9
diagnosis criteria, reported the prevalence of comorbid
anemia in patients with COPD to be 33%. By their anal-
ysis, annual costs for COPD patients with anemia were
$17,240, compared to $6,492 for COPD patients without
anemia (P � .001). Anemic COPD patients had greater
comorbidity and were more likely to be male, older, and to

utilize healthcare resources to a greater extent than non-
anemic patients.

In contrast to the findings of John and colleagues,18

Chambellan et al,9 in patients with severe oxygen-depen-
dent COPD, established that anemia (defined by hemato-
crit � 39% in men and � 36% in women) was present in
13% of the men and 8% of the women. Anemia was also
correlated with age and disease severity. The results also
supported the clinical impression that hematocrit is an in-
dependent predictor of survival, hospital admission, and
hospital stay.9 That retrospective analysis had methodolog-
ical constraints. For example, hematocrit was only mea-
sured once during the study, at the initiation of long-term
oxygen therapy. In addition, the stability of the oxygen
prescription and smoking status was not established, and
both of those variables may influence the likelihood of
anemia. Also there was no identification of comorbidities,
which may be responsible for anemia in COPD patients.
Despite these methodological limitations, the use of a large
national database (maintained for over 25 years by the
Association Nationale pour le Treatment à Domicile de
I’Insuffisance Respiratoire), substantially enhances the
overall reliability of these observations.

Cote and colleagues19 retrospectively analyzed data that
was prospectively collected at one of the sites (Bay Pines
Veterans Affair Medical Center, Bay Pines, Florida) of the
multicenter BODE (body-mass index, air-flow obstruc-
tion, dyspnea, and exercise capacity index) study. The
prevalence of anemia in COPD patients was estimated to
be 17%. However, the confinement of the study sample
solely to the Veterans Affair Medical Center may diminish
the generalizability of the findings.

John and co-workers,18 with a sample of 7,337 patients,
compared the prevalence of anemia between hospital-ad-
mitted COPD and other chronic diseases (asthma, chronic
heart failure, chronic renal insufficiency, and cancer). They
reported that, in a sample of 312 COPD patients, 23% had
anemia regardless of disease severity. The prevalence of
anemia in COPD patients was comparable to that in pa-
tients with chronic heart failure (23% of 189), higher than
that in patients with asthma (10% of 183), but lower than
that in patients with cancer (45% of 2,124) or chronic renal
failure (75% of 234). These values were obtained from
ICD-9/10 code of the discharge diagnoses and provide
very little explanation of the potential causes of anemia,
such as inflammation or disorders that affect bone marrow
function.18

Pathophysiology of Anemia in COPD

Although the precise cause of anemia in COPD patients
is unknown, there appears to be a relationship with certain
pro-inflammatory markers (Fig. 2), which suggests that at

Fig. 1. Flowchart of literature search.
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least a component of the anemia is attributable to inflam-
mation (ie, the anemia of chronic inflammation).22

Tassiopoulos and colleagues,23 in 2001, were among the
first to study anemia and its compensatory erythropoietic
action in COPD patients. Their findings indicated an in-
verse correlation between the hemoglobin and erythropoi-
etin concentrations, which suggests that in COPD patients
low hemoglobin correlates with a compensatory erythro-
poietin response.

The causes of anemia in patients with COPD are prob-
ably multifactorial and include nutritional deficits, stress
ulcer (especially those on steroids), and carboxyhemoglo-
bin effects of cigarette smoking. A particularly important
cause of anemia in these patients may relate to the chronic
inflammatory nature of COPD. The anemia of chronic
inflammation, which was previously termed the anemia of
chronic disease, is one of the major causes of normocytic
anemia in man.24 It is a hypoprolifertive anemia charac-

Table 1. Studies That Met the Inclusion Criteria, and Sociodemographic Characteristics of COPD Patients With Anemia

First
Author

Year Country Study Design
Sample Size of
COPD Patients

Anemia
Prevalence

no. (%)

COPD Diagnosis
Method

Hemoglobin Definition

Shorr21 2008 United States Retrospective
cohort

2,404 788 (32.7) ICD-9 World Health Organization
Male � 13 g/dL
Female � 12 g/dL

Chambellan9 2005 France Retrospective
Patients on long-

term oxygen
therapy
(patient
records)

2,524 264 men (12.6%)
had hematocrit
� 39%
35 women
(8.2%) had
hematocrit
� 36%

FEV1/FVC � 70%,
FEV1 � 80%
predicted, PaO2

� 55 mm Hg,
and hematocrit
documented

Male hematocrit � 39%
Female hematocrit � 36%

Cote19 2007 United States Hemoglobin data
collected
retrospectively

All other data
collected
prospectively

677 eligible for
analysis

116 (17.1) � 20 pack-years
smoking history and
FEV1/FVC � 70%

Male � 13 g/dL
Female � 13 g/dL

Krishnan16 2006 United States Retrospective 495 (18%) had
complete data
for inclusion

37 (7.5) Spirometry calculated
FEV1 and FVC
prediction equations

Patients categorized per
the Global Initiative
for Chronic
Obstructive Lung
Disease stages

World Health Organization
Male � 13 g/dL
Female � 12 g/dL

Halpern17 2006 United States Retrospective
study

132,424 27,932 (21.1) Diagnosed by physician/
supplier or out-patient
file

ICD-9 specific to anemia,
or receipt of a
transfusion not
associated with other
causes (eg, blood loss
from surgery or trauma)

John18 2006 Germany Retrospective
study

312 72 (23.1) ICD-9 until year 2000,
then ICD-10 (J44.9
COPD unspecified)

Severity subgrouping
per Global Initiative
for Chronic
Obstructive Lung
Disease

Male � 13.5 g/dL
Female � 12 g/dL

John20 2005 Germany Prospective out-
patient

101 13 (13.1) Spirometry calculated
percent predicted
FEV1 and FVC

Male � 13.5 g/dL
Female � 12 g/dL

ICD � International Classification of Diseases
FVC � forced vital capacity
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terized by a normal or low mean corpuscular volume and
a low serum or plasma iron concentration in the presence
of adequate reticuloendothelial iron stores (normal or in-
creased ferritin level).25,26 Typically, the classification ane-
mia of chronic inflammation has also been applied to ane-

mia in persons with a high burden of chronic illness without
a clearly defined alternative explanation (ie, iron deficiency
or renal failure). Indeed, anemia of chronic inflammation
may be multifactorial, as it is associated with infection,
inflammation, neoplastic disease, acute or chronic immune

Table 2. Inclusion and Exclusion Criteria and Patients Enrolled

First
Author

Year Country Inclusion Criteria Exclusion Criteria
Patients Enrolled

no. (%*)

Shorr21 2008 United States FEV1/FVC � 70%
FEV1 � 80% predicted

Receiving cancer therapy
Hemoglobinopathies
Nutritional deficiencies

2,404
% not specified

Chambellan9 2005 France FEV1/FVC � 70%
FEV1 � 80% predicted
PaO2

� 55 mm Hg on
room air

Hematocrit results
available at entry

Not specified 2,524 (22)

Cote19 2007 United States FEV1/FVC � 70%
Out-patients with a

wide variety of COPD
severity

Illness other than COPD likely to cause
death within 3 years

Asthma (post-bronchodilator FEV1

� 1.5 L)
Unable to complete lung function tests

and 6-min walk test
Myocardial infarction in past 3 months
Unstable angina or congestive heart

failure

677 (99)

Krishnan16 2006 United States Mild to moderate
COPD

Missing pulmonary function test (771)
Missing hemoglobin results (100)
Missing health-related quality of life

score (143)
Pulmonary function test results not

acceptable or reproducible (207)
Race other than white or black (35)
Missing information on height,

smoking status, pack-years, or
education (64)

495 (18%)

Halpern17 2006 United States At least 2 claims with
diagnosis of COPD
from physician/
supplier or out-patient
file

Under age 65
Not a United States resident
Known nutritional or hereditary anemia
Disease associated with anemia

132,424
Percentage not specified

John18 2006 Germany Admitted patients on
the Charité Hospital
registry

Lung function tests
Hematology results

obtained within 10
days before or after
lung function tests

Treated as an out-patient (11,372)
No laboratory results (5,325)
More than one chronic disease (2,000)
Met an exclusion criteria (not specified)

(1,157)
Gastrointestinal bleeding, thyroid

disease, blood loss, liver failure,
vitamin B12 or folic acid deficiency

7,337 (27)

John20 2005 Germany COPD diagnosed Asthma
Respiratory infection in past 3 months
Cancer, thyroid/ liver disease, chronic

heart failure, gastrointestinal
hemorrhage, blood loss, B12 or folic
acid deficiency

101
Percentage not specified

* Percent of eligible patients enrolled.
FVC � forced vital capacity
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activation, and other conditions, including simple tissue
injury, surgery, myocardial infarction, heart failure, and
diabetes mellitus.27,28

The mechanism whereby inflammation causes anemia
is incompletely established. However, cytokines such as
the IL-1, IL-6, and tumor necrosis factor (TNF-alpha),
released by activated monocytes in patients with underly-
ing inflammatory conditions,23,29 are certainly involved.
Several studies have demonstrated that these and other
cytokines are associated with the appearance of anemia
and may be involved in the pathogenesis by mechanisms
such as blunting erythropoietin production in response to
hypoxia or decreasing bone marrow responsiveness to
erythropoietin.25,30,31 Inflammatory cytokines, especially
IL-1 � and TNF-alpha, may induce apoptosis of red cell
precursors as well as down-regulate the appearance of eryth-
ropoietin receptors on erythroid progenitor cells.23 IL-6 is
released by a number of cells in response to infection,
trauma, or immunological challenge, and is a major factor
in the regulation of the acute inflammatory response. The
role of IL-6 in the pathogenesis of anemia first became
apparent in the cancer setting, where severe anemia was
found to be associated with very high levels of this and
other inflammatory cytokines.32 It now appears that IL-6
may also profoundly influence iron availability, by di-
rectly enhancing hepcidin synthesis within the liver.33-37

Also, the IL-6-hepicidin axis is responsible for a dose-
dependent hypoferremia33 and is the key regulator of iron
homeostasis in inflammatory states.38-40 Thus, hepcidin is
the molecular link between inflammation and iron homeo-
stasis and is probably very important in the anemia of
inflammation. Its role may actually be broader, in that
hepcidin, itself, can suppress erythroid progenitor cell re-
sponses to erythropoietin.41

The prevalence of anemia in the general population
increases with age,42 irrespective of COPD or other
chronic conditions. For this reason, studies with a pre-
dominance of elderly COPD patients need to take this
into consideration.9,20 Halpern and colleagues17 excluded
COPD patients under the age of 65 in order to limit the
impact of younger age as a source of heterogeneity. It is
also worth noting that many comorbid conditions are
associated with COPD, and those comorbid conditions
are more frequent and severe in older patients.11,42 Thus,
it remains difficult to establish in clinical populations
the extent to which COPD itself contributes to the de-
velopment of anemia.

Morbidity and Mortality

Anemia can compromise oxygen deliveries to tissues
and thus be a cause of dyspnea.43 This is likely to con-
tribute to functional limitations and decreased exercise tol-
erance, especially in those patients who are already oxy-
gen deficient due to diminished lung function. Yet it remains
unclear whether correction of anemia favorably influences
the clinical course of patients with COPD. In one study,
minute ventilation and work of breathing (WOB) were
significantly reduced following blood cell transfusion.44 In
the 10 patients with COPD the mean minute ventilation
decreased from 9.9 � 1.0 L/min to 8.2 � 1.2 L/min
(P � .001) and WOB decreased from 1.03 � 0.24 J/L to
0.85 � 0.21 J/L (P � .001). In control subjects without
COPD, hemoglobin was increased to a similar level, but
there was no change in ventilation or gas exchange.

Although these findings demonstrate the potential ben-
efit of blood cell transfusion on minute ventilation and
WOB, it should be noted that the fall in minute ventilation
increased PaCO2

from 38 mm Hg to 44 mm Hg and a
simultaneous fall in PaO2

from 57 mm Hg to 53 mm Hg—a
finding comparable to the inverse correlation between he-
matocrit and PaCO2

demonstrated by Chambellan and col-
leagues.9 Consequently, the overall effectiveness of this
corrective therapeutic intervention should be interpreted
with caution. The advantages of increasing the hemoglo-
bin level may be countered by the potentially severe con-
sequences of negatively altering blood gases. However,
Chambellan and colleagues9 found that each 5% increase
in hematocrit was associated with improved survival, which
suggests that hematocrit is a strong prognostic predictor of
mortality. Frequent hospitalizations and duration of stay
were also inversely correlated with higher hematocrit. Cau-
tion is also required with the age of transfused red blood
cell. Older cells are most likely to become stiffer and to be
unable to penetrate the tissue microcirculation, so these
transfusions may provide useful volume expansion but may
not increase oxygen delivery. Further research is warranted

Fig. 2. Possible mechanisms of anemia development in COPD.
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into the effects of blood transfusion as a remedial inter-
vention in anemic COPD patients.

Two studies45,46 in which anemic COPD patients had
undergone surgery found that mortality was higher than in
the non-COPD subgroups. A recent study found that a low
preoperative hematocrit was also a predictor of a poor
postoperative outcome.46 These observations may suggest
that COPD patients are more sensitive to the effects of
anemia, acute or chronic, by the preexisting tissue hyp-
oxia. Nevertheless, it may be argued that the higher mor-
tality was the result of greater blood loss during surgery,
especially as both studies had patients who underwent sur-
gery for upper-gastrointestinal bleeding45 or abdominal aor-
tic aneurysm.45 Conversely, in the BODE study47 a lower
hematocrit was significantly associated with COPD mor-
tality. However, the populations of COPD patients in the
studies by Chambellan and colleagues9 and Celli and col-
leagues47 were very different. In the Chambellan study the
patients were on long-term oxygen therapy for severe
COPD, whereas the patients in the Celli study had various
levels of respiratory impairment.

Halpern and colleagues17 found that COPD patients with
anemia had a nearly 2-fold higher death rate (262 per
1,000 person-years of follow-up) than non-anemic patients
(133 per 1,000 person-years of follow-up, P � .001). Al-
though that study included 132,424 COPD patients, it was
a retrospective analysis of administrative claims data, so
only patients who had Medicare claims with appropriate
ICD-9 diagnosis codes were identified, and the presence of
those codes is not a guarantee of correct diagnoses. Al-
though the sample size was large, relying on the ICD-9
codes, as opposed to threshold hemoglobin values as ad-
vocated by the World Health Organization, would suggest
that the observed prevalence and consequences of anemia
in that cohort was underestimated and unaccounted.

Cote and colleagues19 reported that 53 (47%) anemic
COPD patients and 187 (31%) non-anemic COPD patients
died during the study (P � .01), and that estimate would
include a greater detrimental consequence of anemia on
the likelihood of mortality. However, other factors such as
age, comorbidities, and BODE score differed significantly
between survivors and non-survivors (P � .001), once
again highlighting the difficulty of attributing causality in
an observed study.

Quality of Life

Health-related quality of life is an important clinical
outcome for individuals with advanced air-flow limitation
and for their healthcare providers. This clinical measure
helps to differentiate between people with different sever-
ities of lung disease and permits the evaluation of the
impact of a specific intervention on patients’ lives.48 The-
ander and Unosson49 showed that in COPD patients fa-

tigue is a common symptom: nearly half of the patients
reported daily fatigue, and fatigue was negatively associ-
ated with physical function, cognition, psychosocial well-
being, and health-related quality of life. Dyspnea and fa-
tigue are also well known manifestations of anemia,50 so it
is logical to assume that patients with COPD and anemia
may have substantially worse dyspnea and fatigue. Krish-
nan and colleagues16 performed a post-hoc analysis of a
study that enrolled participants from a general population
in New York city. Of the 495 (18%) patients with mod-
erate to severe COPD, 37 (8%) had anemia. Although the
prevalence of anemia was lower in the cohort of COPD
patients, in COPD patients with anemia the analysis showed
significantly lower physical functioning scores (P � .002)
and physical component summary scores (P � .02), but
not mental component summary scores with the Medical
Outcomes Study 36-item short-form questionnaire (SF-
36), which measures health-related quality of life.16 This
may indicate that the presence of anemia in COPD patients
negatively affects only the physical, and not the mental,
aspect of daily life. The SF-36 has been supported as a
valid instrument for quantifying health-related quality of
life,16 but there are other disease-specific health-related
quality of life questionnaires for individuals with
COPD.51,52 It could be argued that a combination of the
available questionnaires may have generated more reliable
results.

Summary and Comments

The findings of this review indicate the prevalence of
comorbid anemia in COPD patients to be 7.5%–34%. Most
of the studies have reported deleterious effects from co-
morbid anemia in patients with COPD, on quality of life,
mortality, and healthcare utilization. The true prevalence
of anemia in patients with COPD is unknown. There is
lack of consensus agreement regarding this hematological
abnormality’s true frequency. Therefore, based on the find-
ings from the existing literature, it indicates that more
work is necessary to establish the true prevalence of ane-
mia in COPD. Additionally, the pathophysiological mech-
anisms involve the potential association between anemia
and disease severity; the clinical impact of anemia in COPD,
and, ultimately, the therapeutic effects of raising the he-
moglobin concentration on physiological and clinical vari-
ables are worthy of future enquiry. Additional studies aimed
at psychological wellbeing (eg, anxiety and depression) in
COPD patients with comorbid anemia are likely to be
informative. Another caveat that is worthy of consider-
ation is that COPD patients are more likely to be hospi-
talized because of exacerbations, and hospitalized patients
will probably exhibit more anemia than that in a general
population. Though a few studies have identified associ-
ations between anemia and COPD, many of those studies
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have been retrospective and had various methodological
limitations. We were unable to examine the methodolog-
ical qualities of the studies. Therefore, robust and prospec-
tive studies are needed in well characterized COPD pa-
tients to determine the true prevalence and consequences
of concomitant anemia. Furthermore, the study design
should include longitudinal assessment of lung function
and hemoglobin, to account for any changes during exac-
erbation-free periods in patients with COPD, and to estab-
lish the influence of anemia on the natural history of COPD.
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