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ABSTRACT
Even mild iron deficiency anemia, as defined by
the World Health Organization, is associated with
increased mortality and significant morbidity in
elderly individuals who are cancer free. Yet,
anemia in the elderly is often dismissed as a benign sign of aging. This problem is exacerbated by the fact that elderly individuals often
suffer from gastrointestinal complaints that preclude treatment with iron supplements by mouth.
The FDA has approved two brands of injectable
iron for treating such patients. Nonetheless, a
major American health maintenance organization refuses to treat elderly patients with injectable iron, even when it is indicated, unless their
anemia is associated with cancer. This may well
reflect a public health crisis afflicting many elderly residents of the United States.
Keywords: Elderly; Geriatric; Iron Deficiency;
Anemia; Morbidity and Mortality; Injectable Iron; US
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1. INTRODUCTION
1.1. Non-Cancer Related Iron Deficiency
Anemia
Elderly patients are at risk for non-cancer related iron
deficiency anemia (NCR-IDA) [1-8]. Likewise, patients
with chronic diseases, such as rheumatoid arthritis [9,10],
are at risk for the anemia of chronic disease. Too often
anemia is ignored as a sign of normal aging [1,2]. To the
contrary, anemia in the elderly causes severe deterioration of quality of life, morbidity, decline in physical and
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cognitive function, and an increased risk of mortality
[3,5-7,11]. It is associated with an increased risk of recurrent falls due to fatigue, weakness, and limited activity [5-6,11-14], and also increases cardiovascular risks
[1,6-7]. Moreover, anemia in the elderly is associated
with dementia [15-17]. In general it increases the risk of
hospitalization and mortality [18-20]. In the elderly even
mild anemia is associated with hospitalization and mortality [19]. Hence, as observed by Walsh [21] early on,
“Anemia in the elderly should never be attributed to old
age. Even a mild anemia in collusion with multiple
physical and mental problems may tip the balance for
those previously able to cope with their disabilities.”
Pointedly, Guralnik, et al. [22] characterize anemia in the
elderly as “A Public Health Crisis in Hematology”. In
that vein, the present paper serves to review the relevant
literature and to provide an example of the problem via
an illustrative case report.

1.2. Treatment Options
An iron-rich diet and iron supplements taken by mouth
may improve general health and fatigue in women of
childbearing age [23,24]. However, elderly patients often
have gastrointestinal problems such as constipation, irritable bowel syndrome, and diverticulosis [25-28] resulting in intolerance to iron by mouth. Intolerance naturally
leads to non-compliance. Indeed, oral iron preparations
that promote constipation can be contraindicated in such
patients [29]. These contraindications must be recognized in elderly patients with NCR-IDA [30]. Fortunately,
two brands of iron dextran have been approved in the
United States “for treatment of patients with documented
iron deficiency in whom oral administration is unsatisfactory or impossible” [31,32]: INFed© is given IM or IV
in a single large dose infused slowly [31]. Dexferrum© is
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administered IV (only) in a single large dose infused
slowly [32]. Yet, a major American health maintenance
organization (HMO) refuses to prescribe injectable iron
for NCR-IDA patients when indicated, even in the case
of elderly patients at risk, as illustrated by the case report
in the sequel. Since the HMO in question sets and reflects trends, this may well reflect a public health crisis
in the United States that needs to be urgently addressed.

2. SUMMARIES OF SOME RELEVANT
STUDIES
2.1. The Health and Anemia Population
Based Study: Mild Anemia in the Elderly
Methods: Riva, et al. [19] conducted a prospective population-based study of all of the 65 to 84 years old residents of Biella, Italy from 2003 to 2007. Data were available from a total of 7536 elderly subjects whose blood
tests could be used to estimate mortality. Full health information for evaluating health-related outcomes was
available for 4501 of these elderly subjects. Mild grade
anemia was defined as a hemoglobin concentration between 10.0 and 11.9 g/dL in women, and between 10.0
and 12.9 g/dL in men, as in the case report in the sequel,
and consistent with the criteria used by the World Health
Organization [5,10,14].
Results: The risk of hospitalization in the three years
following recruitment was higher among the mildly anemic elderly subjects than among control subjects who
were not anemic. The adjusted hazard ratio is 1.32 with
95% confidence over the interval 1.09 - 1.60. Mortality
risk in the following 3.5 years was also higher among the
mildly anemic elderly subjects. The adjusted hazard ratio
is 1.86 with 95% confidence over the interval 1.34 - 2.53.
Similar results were found when slightly elevating the
lower limit of normal hemoglobin concentration to 12.2
g/dL in women and 13.2 g/dL in men.

2.2. Established Populations for
Epidemiologic Studies of the Elderly
Sponsored by the National Institutes of
Aging: Anemia in Old Age Carries
Increased Risks of Mortality and
Hospitalization
Methods: In 2006 Penninx, et al. [18] reported data
obtained from 3607 human subjects aged 71 years or
older. Anemia was defined as a hemoglobin concentration below 12.0 g/dL in women and below 13 g/dL in
men, consistent with the criteria of the World Health Organization. Data on subsequent mortality and hospital
admissions over four years were obtained from death
records and the US Medicare database.
Results: Anemia was present in 451 (12.5%) of the
3607 enrolled subjects. During the follow-up period,
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anemic subjects were more likely to die than were nonanemic controls (37.0% versus 22.1%, p < 0.001). In
addition, anemic subjects were hospitalized more often
(65.9% versus 54.6%, p < 0.001) and spent more days in
the hospital (25.0 versus 13.7, p < 0.001). After adjustment for demographics and baseline comorbidities, anemia significantly predicted subsequent mortality and
hospitalization. The relative risks, respectively, were 1.61
with 95% confidence over the interval 1.34 - 1.93, and
1.27 with 95% confidence over the interval 1.12 - 1.45.
After excluding subjects with prevalent diseases at baseline, anemia remained significantly associated with increased risks of mortality and hospitalization. A higher
hemoglobin level was significantly associated with lower
risks of mortality and hospitalization (for both trends p <
0.001).

2.3. Prospective Cohort Study in the
Netherlands: Anemia in the Elderly
Carries an Increased Risk of Recurrent
Falls
Methods: In 2005, Penninx, et al. [12] reported a prospective-cohort study of community-dwelling subjects in
the Netherlands. They enrolled 394 subjects aged 65 to
88 from the Longitudinal Aging Study Amsterdam. As
always, anemia was defined according to the criteria of
the World Health Organization, i.e., a hemoglobin concentration less than 12 g/dL for women and less than 13
g/dL for men. Falls were prospectively determined using
calendars that subjects filled out weekly for three years.
Subjects were identified as having recurrent falls if, and
only if, they fell at least two times within six months
during the 3-year follow-up.
Results: Of the 394 enrolled subjects, 18 women and
29 men had anemia, a total of 11.9%. The incidence of
recurrent falls was 38.3% for anemic subjects as compared to 19.6% for non-anemic control subjects (p =
0.004). After adjustment for sex, age, body mass index,
and comorbidity, anemia was significantly associated
with recurrent falls by a hazard ratio of 1.91 with 95%
confidence over the interval 1.09 - 3.36. In other words,
anemic subjects had almost twice the risk of recurrent
falls as non-anemic controls.

2.4. Anemia and Decline in Physical
Performance in the Elderly
Methods: Earlier, in 2003, Penninx, et al. [14] reported on a 4-year prospective study of 1146 subjects
aged 71 years or older living in Iowa. As always, anemia
was defined using the criteria of the World Health Organization (WHO). Physical performance was evaluated
using standing balance, a timed 2.4 meter walk, and a
timed test of five chair rises. These were combined to
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arrive at a score ranging from 0 (poor) to 12 (excellent).
Results: After adjustment for baseline performance
score, health status, and demographic characteristics,
anemia was associated with greater mean decline in
physical performance over four years. The adjusted mean
decline in subjects with anemia was 2.3 with 95% confidence over the interval 1.7 to 2.8. The adjusted mean
decline in subjects without anemia was 1.4 with 95%
confidence over the interval 1.2 to 1.5; p = 0.003. The
association between anemia and greater physical decline
was also present in participants who were free of diseases associated with anemia, such as cancer, infectious
diseases and renal failure, and after adjustment for serum
cholesterol, iron, and albumin levels. Persons with a
borderline anemia who had a hemoglobin concentration
within 1 g/dL above the WHO criteria also showed a
greater mean physical decline of 1.8 than those with
higher hemoglobin concentration with 95% confidence
over the interval 1.5 to 2.2, p = 0.02.

2.5. The Health, Aging and Body
Composition Study: Is Anemia a
Greater Risk for American Whites Than
for American Blacks?
Methods: In 2007, Patel, et al. [33] analyzed data on
1018 black community-dwelling adults and 1,583 white
community-dwelling adults aged 71 to 82 years. Anemia,
as defined by the World Health Organization (WHO),
was used to predict mortality over six years and the incidence of mobility disability over four years.
Results: The age-adjusted hazard ratio for mortality in
anemic white males was 1.96 with 95% confidence over
the interval 1.35 - 2.83. For white women it was 2.86
with 95% confidence over the interval 1.69 - 4.82. In
contrast, anemia was not associated with mortality in
black men or women, the respective hazard ratios being
1.15 with 95% confidence over the interval 0.77 - 1.72,
and 1.39 with 95% confidence over the interval 0.91 2.14. A higher mortality rate was observed only in black
men with hemoglobin concentrations more than 2.0 g/dL
below the WHO cutoff. In contrast, mortality rates were
elevated in white men with hemoglobin concentrations of
1 - 20 and more than 20 g/dL below the WHO cutoff. In
other words, anemia was significantly associated with an
increased risk of death and mobility disability in community-dwelling older whites. But older blacks classified
as anemic by the WHO criteria were not at risk for adverse events.
Discussion: At the same time, blacks are more likely
to be anemic than whites [34]. Moreover, in 2006, Denny,
et al. [11] reported increased mortality associated with
anemia in elderly, community-dwelling African Americans. Likewise, in 2007, Agnihotri, et al. [4] reported
improvements in fatigue and quality of life when anemic
Copyright © 2013 SciRes.

older African-American women were treated with epoetin alpha.

3. CASE PRESENTATION
3.1. History
DF is currently a 77 year-old white American male. At
the age of 33 he had a gastric ulcer that was successfully
treated with cimetidine. Due to persistent complaints of
dyspepsia and his history of gastric ulcer, he was switched to a proton pump inhibitor when those drugs became
available, specifically, pantoprazole 40 mg poqhs, which
he has continued taking up until the present. By the age
of 45, DF also had a history of NCR-IDA, probably due
to a lupoid disease that was diagnosed with several differentials depending upon the rheumatologist. His NCRIDA was successfully treated with IM iron dextran. Even
then he was found to be intolerant of iron by mouth due
to irritable bowel syndrome. Later in life he would be
diagnosed with diverticulosis, which one presumes could
only have exacerbated his intolerance of iron by mouth.
By the age of 68, DF had multiple risk factors for an
acute myocardial infarction (MI), including his age, familial history (his mother died of her first MI at the age
of 65), a tenacious and refractory smoking addiction [35],
a sedentary lifestyle, and Type 2 diabetes mellitus. As a
consequence, he was started on a daily dose of 160 mg of
aspirin by mouth. Despite the daily pantoprazole, the taking of aspirin every day gave DF a very slow, diffuse,
gastrointestinal hemorrhage. This was discovered after
about a year of aspirin therapy when DF’s iatrogenic
NCR-IDA became symptomatic. In the Emergency Department (ED), his hemoglobin concentration was determined to be only 7.0 g/dL and he was treated with a
transfusion (2 units of blood). Needless to say, DF discontinued aspirin at that time. His gastrointestinal bleeding resolved within a matter of days as determined by the
absence of occult stool blood. Within a month, his hemoglobin concentration had rebounded to its premorbid
level of 14.0 g/dL, the lower bound of the laboratory
reference range.

3.2. The Heart Attacks and Sequelae
At the age of 76, DF had a pair of acute MIs, so unusual that the present author reported it in the literature.
The details may be found elsewhere [36]. The salient fact
for the present purposes is that DF had a drug-eluting
stent implanted in his left anterior descending artery
(Boston Scientific PROMUS Element® Plus). As a consequence, he had to resume taking 160 mg aspirin by
mouth every day along with 75 mg clopidogrel bisulfate.
Aware of his history of aspirin-induced hemorrhage and
the resulting NCR-IDA, DF expressed a concern about
taking aspirin to his physicians throughout the next year
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but to no avail. After 14 months, however, his hemoglobin concentration had fallen to <10 g/dL and he was
again given a transfusion with two units of blood. Fortunately, his cardiologist advised DF that it was no longer
necessary for him to take aspirin and he discontinued it.
As before, his gastrointestinal hemorrhage resolved within a matter of days. This time, however, his hemoglobin concentration did not rebound to its premorbid level
of 14.0 g/dL (WNL). Rather, he had a persistent mild
anemia as defined by the WHO criteria, the laboratory
reference range, and the pre-morbid baseline, as shown
in Table 1.
DF’s persistent mild anemia was clinically correlated
and by now was exacerbated by chronic restrictive lung
disease. He reported pronounced exercise intolerance
leading to weakness of his legs and requiring a wheelchair for any but trivial mobility. He also complained of
marked fatigability that limited his time spent out of bed.
This was despite the fact that DF maintained an iron-rich
diet that included green leafy vegetables such as spinach.
(The author has no dietary information on the human
subjects enrolled in formal studies reported here retrospectively). Regrettably, no one but the HMO’s hematologists were permitted to administer injectable iron.
Despite FDA approval of iron dextran for this indication,
the patient’s history of tolerating that treatment, and the
literature reviewed here, the HMO’s hematologists refused to provide the indicated treatment since they reserve it for cancer patients. Indeed, the HMO apparently
considers hematology to be more of an adjunct to oncology than a separate medical specialty.

4. CONCLUSIONS
According to the current and prospective studies reviewed here, even mild NCR-IDA is associated with significant morbidity and an increased risk of mortality in
elderly individuals who are cancer free. These studies
define anemia using the criteria of WHO. Although anemia is more common in African-Americans than in white
Americans, one study demonstrates that elderly AfricanTable 1. Persistent mild anemia in the elderly male following
discontinuation of aspirin and a transfusion used to treat a florid
aspirin-induced anemia.
Date

HGBa

7/27/2012

12.0

8/17/2012

12.4

3/14/2003

12.4

3/21/2013

12.3

9/25/2013

12.4

a

Persistent mild NCR-IDA by WHO criteria, Hgb < 13 g/dL, laboratory reference range, Hgb < 14 g/dL, and pre-morbid baseline, Hgb < 14 g/dL.
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Americans are less at risk from anemia than elderly
white Americans. This is contradicted by two other studies referenced here. One shows an equal increase in the
risk of mortality for both races. The other shows an improvement in fatigue and quality of life following improved hemoglobin concentration in African-American
women treated with epoetin alpha. However, there is no
doubt but what even mild anemia in elderly white Americans is associated with significant morbidity, increased hospitalizations, and an increased risk of mortality. Signs and symptoms to expect in elderly individuals
with untreated anemia include severe deterioration of
quality of life, decline in physical and cognitive function,
dementia, recurrent falling, fatigue, weakness, limited
activity, and cardiovascular disease.
It is not unusual for elderly individuals to suffer from
gastrointestinal complaints that preclude treatment with
iron supplements by mouth. The FDA has approved two
brands of injectable iron dextran for this indication. The
author and others [37] have extensive experience with
the treatment of anemia with injectable iron and find it
safe and effective if properly administered. Nonetheless,
a major American HMO refuses to prescribe injectable
iron when indicated for elderly individuals if their anemia is unrelated to cancer.
There is no doubt that anemia associated with cancer
and its treatment deserves careful attention and appropriate management [38-44]. However, this does not justify
withholding injectable iron from elderly patients when it
is otherwise indicated and their anemia is unrelated to
cancer. There are, of course, other parenteral drugs for
treating anemia in elderly patients who do not tolerate
iron supplements by mouth, such as epoetin [45], both
alfa and beta [46], and a novel erythropoiesis stimulating
protein consisting of a hyperglycosylated analogue of
recombinant human erythropoietin, which has an increased terminal half-life [47]. However, the cost of epoetintype drugs presents a financial obstacle for an HMO. But
the practice of not offering injectable iron when indicated
has no medical or financial rationale to justify the increased mortality and morbidity in the elderly. Since the
major HMO in question sets and reflects trends in American medical practice, this may well be an urgent national problem in the United States adversely affecting
millions of elderly patients.
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