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A b s t r a c t

Introduction: We aimed to analyze the prevalence of unexplained anemia 
(UA) and assess its characteristics, potential causes and impact on survival 
in an elderly population.
Material and methods: Medical files of 981 patients aged ≥ 60 years con-
sulted in one primary medical clinic in Poland in 2013–2014 were retro-
spectively analyzed. Anemia, defined according to WHO criteria, diagnosed 
during either hospitalization or outpatient treatment, from the age of 60, 
was included. Unexplained anemia was diagnosed if, based on available clin-
ical data and laboratory tests and other assessments in medical records, 
none of the well-known types of anemia were identified.
Results: Of 981 patients with anemia, UA was found in 48 (28.4%) pa-
tients (4.9% of those studied) and incidence increased with age (≥ 80 years, 
12.3%). In 81.3% no full hematological diagnostics were performed. Patients 
with UA, as with those with defined anemia, when compared to the group 
without anemia were older, had more co-morbidities, were more frequently 
hospitalized, more frequently had dementia syndrome and obtained lower 
Barthel scores (p < 0.0001). In the groups of patients with UA and defined 
anemia, there were more deaths than in those without anemia (10% vs. 13% 
vs. 2%, p < 0.0001) with significant differences in survival rates observed 
during 3-year follow-up.
Conclusions: The increasing incidence with age of UA in the elderly popu-
lation, insufficient diagnosis and the higher mortality of patients with UA 
in comparison to the group without anemia indicate the need to develop 
recommendations for its management by primary care physicians.
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Introduction

Anemia is a significant problem in the elderly population with a prov-
en negative impact on the course of co-morbidities and survival [1–3]. 
The estimated prevalence of anemia in the population over 60 years old 
ranges from 2.9% to 61% in men and from 3.3% to 41% in women [4]. 
In 16–40% of cases, the etiology of anemia remains unexplained (UA), 
despite thorough analysis of the medical history, comorbidities, physical 
examination and appropriate laboratory tests, including bone marrow 
evaluation [5–10]. Currently, based on extended molecular studies it is 
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suggested that this group of patients be designat-
ed as having cytopenia of unknown significance 
with isolated anemia (ICUS-A) [11, 12]. However, 
the scope and qualification of elderly patients for 
specific diagnostic procedures are still being dis-
cussed in the literature [11, 13, 14]. Additionally, 
there are conflicting reports on the impact of UA 
on the survival of patients [8, 13, 14]. There are no 
studies assessing the scope of diagnosis and char-
acteristics of patients with UA as a real-life analysis. 

Therefore, the aim of this study was to assess 
the prevalence of unexplained anemia in the Pol-
ish population aged ≥ 60 years, its characteristics, 
an assessment of potential causes (along with the 
scope of the performed diagnostics) and the im-
pact of UA on patients’ survival.

Material and methods

We retrospectively analyzed the medical files of 
981 patients aged ≥ 60 years consulted in one pri-
mary medical care clinic in Poland in 2013–2014 for 
the occurrence of anemia, comorbidities and hospi-
talizations. All available laboratory tests of differen-
tial diagnosis of anemia (including bone marrow ex-
amination, cytogenetic/molecular tests) and medical 
records concerning comorbidities, hospitalizations 
since the age 60 and deaths were evaluated [15].

Anemia was diagnosed according to the criteria 
of the World Health Organization for individuals 
aged ≥ 65 years (Hb < 12 g/dl in women, Hb < 13 g/dl  
in men) [16]. Four degrees of severity were de-
termined: mild anemia (10–12 g/dl in women, 
10–13 g/dl in men), moderate (8–9.9 g/dl), severe 
(6.5–7.9 g/dl) and very severe anemia (< 6.5 g/dl).  
Macrocytosis was diagnosed as mean cell vol-
ume (MCV – the mean volume of a red blood cell)  
> 100 fl, normocytosis as MCV 80–100 fl and mi-
crocytosis as MCV < 80 fl. Leukopenia was defined 
as white blood cell (WBC) count < 4 × 109/l, throm-
bocytopenia as platelet (PLT) count < 140 × 109/l.

Patients with anemia were divided into two 
groups: with defined anemia (DA) and with UA. 
The group of defined anemia included: deficien-
cy anemia (iron, vitamin B

12, folic acid deficiency), 
bleeding anemia, anemia of chronic disease, he-
molytic anemia, aplastic anemia, chronic kidney 
disease anemia (CKD), chemo- and/or radiother-
apy induced anemia, anemia in the course of 
chronic liver disease, alcoholic disease and thyroid 
disease. We used the definitions for the particular 
types of anemia described previously [15]. Anemia 
was defined as UA if, based on the available clini-
cal data, laboratory tests and other assessments/
records in the medical files, none of the above-
mentioned types of anemia were identified. Di-
agnosis of anemia was determined as incomplete 
when the obtained laboratory tests were unable 
to exclude all defined types of anemia [15]. In the 

group of patients with UA, the duration of anemia 
from its diagnosis to the end of observation was 
evaluated. Furthermore, the presence of anemia 
before the age of 60 in this group was also stud-
ied. The frequency of the Barthel test performance 
and the scores of the Barthel scale were examined 
as part of the geriatric evaluation [17]. The Bioeth-
ical Committee of Poznan University of Medical 
Sciences approved the study in accordance with 
the Declaration of Helsinki.

Statistical analysis

The descriptive statistics of the study group, 
such as gender and deaths, were expressed as 
percentages and numbers. The Shapiro-Wilk test 
was performed to assess normality, whereas the 
homogeneity of variance was evaluated by Lev-
ene’s test. Variables that had a  normal distribu-
tion and low validity were represented by the 
mean and standard deviation. Otherwise, the me-
dian and standard error were used.

Comparative analysis between the analyzed 
groups of anemia was performed for gender, 
deaths, comorbidities and hospitalization using the 
Pearson c2 test with analyses of structural indices 
between the analyzed groups, whereas statistically 
significant differences of age, laboratory parame-
ters and Barthel scale between the analyzed groups 
of anemia were examined using Kruskal-Wallis 
one-way analysis of variance by ranks together 
with the post hoc Z test for multiple comparisons.

To evaluate differences in the laboratory data of 
the analyzed groups with anemia or without ane-
mia, effect size was calculated as the difference 
between means divided by the pooled standard 
deviation. Using Cohen’s D criteria, an effect size  
> 0.20 and < 0.50 was considered small, ≥ 0.50 and 
< 0.80 medium, and ≥ 0.80 large. The probabilities 
of survival were estimated via the Kaplan-Meier 
method, and comparisons were performed via the 
c2 test. A p-value below 0.05 was regarded as sta-
tistically significant. The statistical analyses were 
performed with Statistica 13 (StatSoft, Inc. 2017 
software, Tulsa, Oklahoma, USA). 

Results 

In the analyzed population of 981 individuals 
at the age of ≥ 60 years or older, anemia was di-
agnosed in 169 (17.2%) patients. UA was found in  
48 patients (27 women and 21 men), which ac-
counted for 4.9% of the entire study population 
and 28.4% of those with anemia. Analysis accord-
ing to the age groups demonstrated that UA oc-
curred in 2.6% of people aged 60–69, in 5.1% aged 
70–79 and in 12.3% in the ≥ 80 years age group. 
The frequency was higher in the group aged 70–79 
vs. 60–69 years (ns) and significantly higher in the 
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group aged ≥ 80 vs. 60–69 years (p < 0.0001) and 
the group aged ≥ 80 vs. 70–79 years (p = 0.007).

Patients with UA were older than those without 
anemia (75.9 ±9.2 vs. 69.8 ±8.0 years, p < 0.0001). 
In the group of patients with UA, as well as in 
the group with DA, there were significantly more 
deaths than in the group without anemia: 10% vs. 
13% vs. 2% (p < 0.0001), respectively (Table I).

Characteristics of patients with anemia

In most of the patients with UA the severity of 
anemia was mild (Hb ≥ 10 g/dl), as shown in Fig- 
ure 1. There were no cases of very severe anemia 
in the UA group.

The mean Hb concentration in women with 
UA was 10.7  ±1.2 g/dl, while in men it was 11.9  
±0.8 g/dl. Mild anemia was found in 100% of men 
and 85% of women (p = 0.06). Analysis of MCV 
in the UA group showed that 70.8% of patients 
had normocytosis and 4.2% had macrocytosis. In 
11 (22.9%) patients with UA, there were no data 
on MCV.

In 39 (81.3%) patients in the UA group, detailed 
hematologic diagnostics were not performed, in-
cluding bone marrow or cytogenetic/molecular 
tests. The lack of diagnostics was significantly 
more frequent in the group aged 60–69 vs. 70–79 
years and 60–69 vs. ≥ 80 years (p = 0.03 and p = 
0.01, respectively). In 8 (16.7%) patients surgery 
was performed within 3 months before the di-
agnosis of anemia. It was performed more often 
in patients aged 60–69 vs. ≥ 80 years (p = 0.01). 
In 9 (18.8%) patients, anemia was accompanied 
by other hematological abnormalities, including  
7 (14.6%) patients with a WBC count below 4 × 
109/l or a PLT count below 140 × 109/l, while in 
2 (4.2%) macrocytosis (MCV > 100 fl) was found. 
No patients with UA had pancytopenia with con-
current macrocytosis, whereas 2 patients with UA 
had a  reduced PLT count below 140 × 109/l and 
WBC below 4 × 109/l. Macrocytosis was signifi-
cantly more common in the patients aged 60–69 
years as compared to the groups aged 70–79 years  
(p = 0.004) and 60–69 vs. ≥ 80 years (p = 0.003).

Table I. Characteristics of patients with UA, DA or without anemia

Characteristics Whole  
population
(n = 981)

Unex-
plained 
anemiae

(n = 48)

Defined 
anemiac,d

(n = 121)

No anemia 
groupa,b 

(n = 812)

P-value

Female, n (%) 594 (61) 27 (56) 52 (63) 504 (62) 0.09

Age, mean ± SD [years] 70.8 ±8.45 75.9 ±9.2 74.7 ±9.3 69.8 ±8.0 < 0.0001

Hb, mean ± SD [g/dl] 13.47 ±1.79 11.2 ±1.2 10.2 ±1.6 14.09 ±1.06 < 0.0001

WBC, mean ± SD [× 109/l] 6.94 ±2.77 7.08 ±3.29 7.93 ±5.74 6.78 ±1.90 0.63

PLT, mean ± SD [× 109/l] 234.6 ±71.6 231.7 ±82.3 269.9 ±117.9 229.5 ±59.4 0.01

eGFR, , mean ± SD [ml/min/1.73 m2] 81.4 ±22.9 74.4 ±26.5 70.7 ±28.1 83.4 ±21.3 < 0.0001

CRP, mean ± SD [mg/l] 24.3 ±51.8 25.7 ±80.6 42.9 ±60.0 6.2 ±14.6 < 0.0001

Number of comorbidities median (range) 2 (0–12) 4 (1–7) 4 (0–9) 2 (0–8) < 0.0001

Number of hospitalizations median (range) 0 (0–12) 1 (0–8) 2 (0–12) 0 (0–11) < 0.0001

Barthel scale, mean ± SD 85 ±12.3 80 ±14.9 80 ±16.2 85 ±8.4 < 0.0001

Death, n (%) 40 (4) 5 (10) 16 (13) 19 (2) < 0.0001

aA significantly greater value in the NA group than the UA group and the NA group than the DA group for the following parameters: Hb, eGFR 
and Barthel scale scores. bA significantly lower value in the NA group than the UA group and the NA group than the DA group for the following 
parameters: number of hospitalizations, number of comorbidities in patients. cA significantly greater value in the DA group than the NA group 
for the following parameters: PLT, CRP, age and deaths. dA significantly greater value in the DA group than the UA group for the following 
parameters: CRP and PLT. eA significantly greater value in the UA group than the NA group for the following parameters: age and deaths.  
CRP – C reactive protein, DA – defined anemia, eGFR – estimated glomerular filtration rate, Hb – hemoglobin, NA – no anemia, PLT – platelet 
count, UA – unexplained anemia, WBC – white blood cell count. A p-value less than 0.05 was considered statistically significant.

  Very severe  Severe Moderate Mild
 < 6.5 g/dl 6.5–7.9 g/dl 8–9.9 g/dl 10–12 g/dl 
    women
    10–13 g/dl
    men

Figure 1. Severity of anemia in patients with unex-
plained anemia
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The mean age of diagnosis of UA was 73.9 ±10.1 
years. Only in 3 patients did UA occur before the 
age of 60. The average duration of UA from diag-
nosis to the end of follow-up was 36 ±48 months, 
median: 19 months (range: 2–271 months).

There were statistically significant differences 
between the analyzed groups for the following 
parameters: hemoglobin, platelet count, esti-
mating  glomerular filtration rate (eGFR), C-reac-
tive protein (CRP), age, number of comorbidities, 
number of hospitalizations, Barthel scale score 
and deaths (Table I). Patients with UA had lower 

eGFR when compared to the group without ane-
mia, while higher CRP was found in the group with 
DA as compared to the patients with UA. There 
were significant differences in the clinical char-
acteristics between patients without anemia and 
patients with UA or DA. Patients with UA when 
compared to the group without anemia had more 
comorbidities, were more frequently hospitalized 
and presented lower scores on the Barthel scale 
(Table I). The Barthel scale was performed on 137 
(81%) patients with anemia, and in 265 (32.6%) 
cases without anemia.

Table II. Analysis of co-morbidities and the use of selected groups of drugs and performed procedures in patients 
with unexplained anemia, defined anemia and no anemia

Characteristics Whole  
population 
(n = 981)

Unex-
plained 

anemiaa,b

(n = 48)

Defined 
anemiad

(n = 121)

No anemia
groupc

(n = 812)

P-value

Comorbidities, % (n):

Hypertension 78.7 (772) 95.8 (46) 82.6 (100) 77.1 (626) 0.005

Coronary heart disease 32.5 (319) 62.5 (30) 38.0 (46) 29.9 (243) < 0.0001

Diabetes 25 (245) 35.4 (17) 29.7 (36) 23.6 (192) 0.08

Chronic kidney disease 12.1 (102) 29.6 (13) 34.6 (36) 7.6 (53) < 0.0001

Heart failure 10.8 (106) 31.2 (15) 23.1 (28) 7.8 (63) < 0.0001

Atrial fibrillation 10.4 (102) 20.8 (10) 20.7 (25) 8.2 (67) < 0.0001

Rheumatic diseases 1.1 (11) 2.1 (1) 5.0 (6) 0.5 (4) < 0.0001

Chronic pulmonary disease 12.0 (118) 6.2 (3) 25.6 (31) 10.3 (84) < 0.0001

Asthma 5.2 (51) 0 (0) 6.6 (8) 5.3 (43) 0.2

COPD 4.0 (39) 2.1 (1) 9.1 (11) 3.3 (27) 0.008

Chronic liver diseases 3.4 (33) 6.2 (3) 13.2 (16) 1.7 (14) < 0.0001

Thyroid diseases 18.6 (182) 29.2 (14) 23.1 (28) 17.2 (140) 0.045

Venous thromboembolism 3.5 (34) 8.3 (4) 7.4 (9) 2.6 (21) 0.004

Cancer 10.3 (101) 2.1 (1) 35.5 (43) 7.0 (57) < 0.0001

Dementia syndrome 3.4 (33) 14.6 (7) 6.6 (8) 2.2 (18) < 0.0001

Drugs, % (n):

Aspirin 26.4 (259) 58.3 (28) 44.6 (54) 21.8 (177) < 0.0001

Anticoagulants (DOACs/VKA) 9.8 (96) 22.9 (11) 21.5 (26) 7.3 (59) < 0.0001

Clopidogrel 6.9 (68) 25.0 (12) 12.4 (15) 5.0 (41) < 0.0001

Procedures*, % (n):

Coronary angiography 10.0 (98) 27.1 (13) 19.0 (23) 7.6 (62) < 0.0001

PTCA 6.1 (60) 14.6 (7) 11.6 (14) 4.8 (39) 0.0006

aA significantly greater value in the UA group than the NA group for the following parameters: hypertension and thyroid diseases. bA significantly 
greater value in the UA group than the DA group and the UA group than the NA group for the following parameter: coronary heart disease. 
cA significantly lower value in the NA group than the UA group and the DA group for the following parameters: chronic kidney disease, heart 
failure, atrial fibrillation, aspirin, anticoagulants (DOACs/VKA), coronary angiography, PTCA, chronic liver diseases, venous thromboembolism, 
dementia syndrome, clopidogrel. dA significantly greater value in the DA group than the UA group for COPD. COPD – chronic obstructive 
pulmonary disease, DA – defined anemia, DOAC – direct oral anticoagulants, NA – no anemia, PTCA – percutaneous transluminal coronary 
angioplasty, UA – unexplained anemia, VKA – vitamin K antagonist. A p-value less than 0.05 was considered statistically significant. *The subject 
of analysis was whether the procedure was performed in a patient at least once and not the number of procedures performed in the patient.
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When comparing the NA with the DA group, 
a  large effect size was obtained in the case of 
hemoglobin, platelet count, CRP, the number of 
hospitalizations and the number of comorbidi-
ties (d: 0.84–2.87), while a medium effect size for 
GFR and the Barthel scale scores was obtained  
(d: 0.37–0.41). The difference between the UA 
group and the group without anemia demon-
strated a  large effect size for hemoglobin con-
centration and the number of comorbidities  
(d: 0.96–2.55) and a medium effect size for GFR, 
the number of hospitalizations and the Barth-
el scale scores (d: 0.39–0.71). In the case of CRP 
a medium effect size was found between the UA 
group and DA group (d = 0.24). 

In patients with UA, the incidence of cardio-
vascular diseases (hypertension, ischemic heart 
disease, heart failure, atrial fibrillation, venous 
thromboembolism), CKD, chronic liver diseases, 
dementia syndrome and thyroid gland diseas-
es was significantly higher than in the patients 
without anemia (Table II). Aspirin, clopidogrel and 
anticoagulants (DOACs/VKA) were also more fre-
quently administered in the UA group. Coronary 
angiography and percutaneous transluminal cor-
onary angioplasty (PTCA) were performed more 
often in patients with UA. There were a few differ-
ences between the UA and DA groups; these were 
significantly more frequent ischemic heart disease 
and the use of clopidogrel in the UA group.

All-cause mortality

Of the 981 patients, 40 (4.0%) died during the 
3-year follow-up, including 16 (13.2%) patients 
with DA, 5 (10%) with UA and 19 (2.3%) in the 
group without anemia. In a Kaplan-Meier analysis, 
patients with UA and patients with DA had signifi-
cantly lower overall survival rates as compared to 
patients without anemia (c2 = 29.54, p < 0.001) 
(Figure 2). The survival of people in the UA vs. 
DA vs. NA group was 88% vs. 88% vs. 97% after  

360 days, 87% vs. 83% vs. 94% after 720 days and 
87% vs. 83% vs. 89% at the time of follow-up (af-
ter 1080 days), respectively. No significant differ-
ences were observed in survival rates in the 3-year 
follow-up, between patients with UA and DA.

Discussion

In this retrospective analysis of 981 patients 
aged ≥ 60 years, unexplained anemia was found 
in 4.9% of the total studied population and in 
28.4% of patients diagnosed with anemia. These 
results are compatible with other studies [5–10]. 
In our study, the prevalence of UA increased with 
age, being the highest in the population ≥ 80 
years. To our knowledge, the prevalence of UA de-
pending on age has not been previously analyzed. 
However, an increase in the incidence of anemia 
with age is well documented [1, 9, 18, 19], as it is 
associated with the process of aging and deteri-
oration in the functioning of a number of organs, 
including bone marrow, kidneys, the immune sys-
tem and deficiencies of sex hormones [10, 20, 21]. 
Bone marrow disorders, observed in the elderly, 
are considered to be particularly important, as 
myelodysplastic syndrome (MDS) occurs in 5–15% 
of those with anemia or other cytopenias [5, 7, 9, 
19]. Therefore, the presence of cytopenias, after 
excluding vitamin B12 or folic acid deficiencies, 
should lead to the diagnosis of MDS or other clon-
al diseases. In our study 81% of the patients with 
unexplained anemia lacked adequate hematolog-
ical diagnostics. Bone marrow examination and 
cytogenetic/molecular tests were not performed 
in any of these patients, probably due to the mild 
grade of the anemia and the invasiveness of the 
procedure. It also seems that the presence of ane-
mia in elderly patients is overlooked by doctors. 
Since almost 19% of the UA patients had leuko-
penia and/or thrombocytopenia or macrocytosis, 
MDS was the possible reason for anemia, at least 
in some cases. It was interesting that incom-
plete diagnosis of anemia was significantly more 
common in the youngest group of patients (60– 
69 years). A possible explanation is the number of 
comorbidities increasing with age, which means 
more frequent medical consultations and hospi-
talizations, increasing the likelihood of diagnosis 
of anemia. Patients with UA had more comorbid-
ities and more often suffered from cardiovascular 
disease (hypertension, coronary heart disease, 
heart failure and atrial fibrillation), chronic kidney 
disease, thyroid diseases, chronic liver diseases, 
venous thromboembolism and dementia syn-
drome. The UA degree in the elderly was found to 
be mild to moderate, as in other studies [10, 20, 
21], and diagnosis of anemia was often incom-
plete in both out- and in-patients [22–24]. In the 
study of Artz et al., only 31% of patients with UA 

 0 90 180 270 360 450 540 630 720 810 900 990 1080
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 No anemia          Unexplained anemia          Defined anemia

Figure 2. Kaplan-Meier analysis of overall survival 
rates in the analyzed groups
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and other associated hematological abnormali-
ties underwent bone marrow examination, and 
consequently myeloid neoplasms were diagnosed 
in 7.5% of patients with anemia, including MDS 
or acute myeloid leukemia in 5% of patients [7]. 
Molecular studies confirmed that somatic muta-
tions were observed more often in patients with 
cytopenia in comparison to the healthy popula-
tion; however, the same observation concerned 
people older than 75 [12]. It is also well known 
that there is a  higher risk of hematological ma-
lignancies if multiple mutations, especially at high 
frequency, are present in patients with cytopenia 
[12, 25]. Despite some uncertainty, clinical test-
ing for mutation is reasonable in the case of UA, 
especially in this population [11, 12]. One should 
be aware however that in routine practice, cyto-
genetic/molecular and other tests in all elderly 
patients usually frail, with mild UA probably not 
being possible mainly due to the invasiveness and 
high costs. Bone marrow biopsy in elderly patients 
with mild anemia is controversial and discussed 
in the literature. According to Abrahamsen et al., 
invasive diagnostics are not necessary in patients 
with mild UA, and attentive observation is suffi-
cient [13]. For now, it seems that research in pa-
tients with UA on the role of disorders related to 
notch signaling or long chain non-coding RNA is 
the future in prevention, prognosis or treatment, 
as is the case of many age-related diseases, in-
cluding hematological malignancies and other 
cancers [26–28]. In our study however, during 
a 3-year follow-up, significantly more deaths were 
noted in the group with UA than in the group with-
out anemia, even though the anemia was mild in 
most of the cases. The impact of UA on survival 
rates in elderly patients has only been analyzed in 
a few studies, with divergent results. The reasons 
for these discrepancies might be differences in the 
study populations in terms of age (from > 50 to  
≥ 85 years) and other clinical characteristics, such 
as concomitant diseases, the median concentra-
tion of hemoglobin and the duration of follow-up 
(from 1 to 10 years) [8, 13, 14, 29]. The impact of 
UA on mortality in different populations of elderly 
patients would be a  key issue in the context of 
the need for detailed diagnostic procedures. This 
requires further studies taking into account differ-
ent age ranges and longer follow-ups. 

In our study, patients with UA, as compared to 
those without anemia, were more burdened with 
comorbidities, more frequently hospitalized and 
more frequently used ASA, anticoagulants and 
clopidogrel. There were also differences between 
patients with UA and DA, including more frequent 
ischemic heart disease and more frequent use of 
clopidogrel in the group with UA. It has been shown 
in many studies that patients with even mild ane-
mia have more comorbidities, especially cardiovas-

cular and kidney diseases and diabetes [1, 5, 13, 
30–32], and more often require hospitalization [1, 
2, 30, 33], as compared to patients without ane-
mia. Patients with UA, due to the lack of a known 
cause, often for many years have lower hemoglobin 
values, which may contribute to the progression of 
cardiovascular disease. Perhaps for this reason, 
patients with UA in our study suffered from isch-
emic heart disease more often than patients with 
defined anemia (which may be treated). 

Patients with UA suffered more often from 
a dementia syndrome and attained a lower score 
on the Barthel scale than patients without ane-
mia, as was also previously reported in other stud-
ies [13, 34]. The Barthel scale was implemented 
more frequently in individuals with anemia, which 
indicates their worse condition, as the Barthel 
scale is used in Poland to establish indications for 
long-term care (both stationary and home). It can 
be assumed that inferior physical and cognitive 
status might contribute to inadequate diagnosis 
of anemia, especially in the case of UA, where spe-
cialist consultations, invasive procedures, or even 
hospitalization are required.

In almost 17% of patients with UA in the present 
analysis, surgery was performed within 3 months 
before the diagnosis of anemia. In the literature, 
hospital-acquired anemia (HAA) is mentioned as 
one of the main causes of anemia [35], and it is 
probably one of the most ignored causes of ane-
mia in the elderly. 

In this analysis, we used the definition of ane-
mia according to WHO criteria from 1968. A wide 
discussion on the hemoglobin threshold exists in 
the literature [2, 3, 14, 36, 37], it being suggest-
ed by some authors that the normal Hb value in 
elderly patients is too high [14, 37]. On the other 
hand, many studies indicate that anemia, even at 
a mild degree, increases mortality and morbidity 
in the elderly [1–3, 38]. 

Our research has limitations resulting from its 
retrospective character and incomplete data in-
cluding erythrocyte indices. Indeed, a large group 
of patients (981) were included in the study, but 
patients with UA constituted only 48 patients. 
In addition, patients with UA in relation to those 
without anemia were older and had more comor-
bidities, which could have affected their inferi-
or survival rates. While anemia is a symptom of 
many diseases, it can also influence the course of 
many diseases, including atherosclerosis and car-
diovascular diseases [39, 40], and thus increase 
the risk of death. It seems that anemia – even 
mild in an elderly patient – is an alarm symptom, 
indicating increased mortality.

In conclusion, UA is a common problem in the 
population aged ≥ 60 years. It accounted for al-
most one third of the anemia cases in this ret-
rospective analysis and its prevalence increased 
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with age. Despite the fact that the anemia was 
mild in the majority of patients with UA, the re-
sults of our study demonstrated higher mortali-
ty, worse performance status assessed with the 
Barthel scale, and more comorbidities and hospi-
talizations in the group with UA as compared to 
the group without anemia. We have shown that 
UA was insufficiently diagnosed in the elderly 
Polish population. Establishing a diagnosis would 
allow for causal treatment of anemia, whenever 
possible, resulting in an improvement of patients’ 
outcome. There is a need for further research on 
anemia in the elderly not only to identify the caus-
es, but also to develop recommendations for di-
agnostic procedures and treatment of undefined 
anemia, for hematologists as well as for primary 
care physicians.
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