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ABSTRACT
Introduction. Anemia is a common medical disorder seen in con-
sultation by hematologists. This study was performed to determine 
the incidence of the etiologies causing anemia in patients referred to 
the hematologists at Tammy Walker Cancer Center (TWCC) in the 
rural Kansas community of Salina. An additional goal of the study was 
to compare the frequencies of different etiologies for anemia in this 
cohort of patients with those previously reported by four academic 
medical centers. 
Methods.xA retrospective review of the medical records of 152 patients 
seen at TWCC between August 2015 and May 2019 was performed. 
The patient’s history and physical exam, complete blood count, and 
various additional hematologic studies ordered at the discretion of 
the TWCC hematologist were used to determine the etiology of each 
patient’s anemia.
Results. The most common causes of anemia found in the chart review 
were iron deficiency (48.7%), hematologic malignancy (14.5%), chronic 
inflammation (13.8%), renal insufficiency (11.2%), and unexplained 
anemia (9.9%). While the incidences of anemia due to hematologic 
malignancy, chronic inflammation, and renal insufficiency were like 
that reported previously by four academic medical centers, significantly 
more iron deficiency and less unexplained anemia were found in the 
patients referred to TWCC.
Conclusions. The causes of anemia in patients seen at TWCC were 
similar to those reported by academic medical centers; however, the 
incidences were different. The differences in findings may reflect dis-
similarities in the demographics of referral populations, the duration, 
and extent of the evaluation at TWCC, or referral patterns. 
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INTRODUCTION
In 2012, the prevalence of anemia in the United States was estimated 

to be 7.1%, representing an increase of 3.1% since 2003.1 The rising 
prevalence of anemia is concerning due to the adverse events associ-
ated with the impairment of oxygen delivery to tissues leading to organ 
dysfunction and the compensatory cardiovascular mechanisms such as 
increased stroke volume and heart rate.2 Anemia is particularly prob-
lematic for the older population. A systematic review of studies of the 
effects of anemia in older patients found that anemia was associated 
with a greater risk for cardiovascular disease and cognitive impairment, 

as well as more frequent hospitalizations, longer hospitalizations, and 
increased mortality.3 In older patients, anemia increased the risk for 
death, first all-cause hospitalization, and first cardiovascular hospi-
talization.4 Recognition and correction of the underlying cause for the 
anemia, resulting in an increase in the hemoglobin level, was associated 
with improved quality of life in patients with cancer, chronic kidney 
disease, HIV/AIDS, rheumatoid arthritis, inflammatory bowel disease, 
heart failure, and diabetes, and in surgical patients.2

Multiple studies have described the etiology, effects, and treatment 
of anemia and found a significant proportion of patients without a 
readily identifiable cause for anemia.5-8 The NHANES III study of the 
approximately three million anemic patients older than 66 reported 
that 33.6% of the cases had no readily identifiable cause.5 A prospective 
study of outpatients older than 65 with anemia referred to the hematol-
ogy clinics at either Stanford Hospital and Clinics or Veteran Affairs 
Palo Alto Health Care System also found that 35% of the anemia cases 
remained unexplained after a complete workup.6 A similar study of out-
patients aged 65 years and older referred to the University of Chicago 
Hematology Clinic without a known hematologic malignancy, cancer 
chemotherapy, or radiation therapy completed within the previous 
six months, reported 44% of patients had unexplained anemia after 
a hematologic workup.7 Finally, in a study by Ania et al.8, the cause of 
16% of the anemia in men and women of Olmsted County, Minnesota 
was uncertain.

The primary purpose of this report was to examine the causes of 
anemia and prevalence of unexplained anemia in patients referred to a 
rural community hematology clinic for an initial evaluation of a primary 
diagnosis of anemia. A secondary aim was to compare the etiologies 
for anemia found at TWCC with the published findings of four major 
academic medical centers.

METHODS
A retrospective medical record review was conducted of all patients 

referred to Tammy Walker Cancer Center (TWCC) in Salina, Kansas 
from August 2015 through May 2019, specifically for the evaluation and 
treatment of anemia. Salina is a community of approximately 48,000 
in rural north central Kansas. 

Anemia was defined using the World Health Organization criteria: a 
hemoglobin (Hb) of less than 12.0 g/dL for women and less than 13.0 g/
dL for men.9 Records were excluded if anemia was not the initial cause 
for the referral or if the patient was referred for evaluation of anemia 
discovered after a prior diagnosis or treatment of a non-hematologic 
malignancy within the preceding five years.

Each patient’s Hb, hematocrit, white blood cell count (WBC) and 
platelet count, mean corpuscular volume (MCV), red blood cell dis-
tribution width (RDW), and reticulocyte count determined by the 
referring physician, if available, were reviewed. The additional diagnos-
tic laboratory studies deemed appropriate by the TWCC hematologist 
also were reviewed. A complete blood count (CBC) and a complete 
metabolic panel invariably were repeated by the TWCC hematolo-
gist. Depending on the initial presentation of the patient, additional 
studies included iron studies, B-12 and folate levels, serum protein elec-
trophoresis, coagulation studies, and bone marrow aspiration/biopsy 
with flow cytometry and cytogenetic studies. Final diagnoses were 
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workup. Some patients were diagnosed as having multiple contributory 
causes to their anemia.

The number and percentage of the total cases represented by each 
etiology were calculated and compared to the results of four previously 
published reports on the etiologies of anemia.5-8 For each diagnosis, 
the percentage of males and females, median age, and age range were 
reported, as well as the median values and ranges of select hematologic 
values including WBC, Hb, platelet count, MCV, and RDW. 

The study was approved by the Salina Regional Health Center Insti-
tutional Review Board.

RESULTS
The study population totaled 152 patients (56 males and 96 females), 

ranging in age from 16 to 95 years old. The median age of patients at 
their initial visit was 71.5 years old and 67.1% of the total study popula-
tion was greater than 60 years old. The basic hematologic data of the 
study population are summarized in Table 1. The median hemoglobin 
seen in the patients reviewed in this study was 10.2 g/dL. Nineteen 
(12.5%) of the TWCC patients had severe anemia (Hb levels less than 
8.0 g/dL). Anemia in the absence of leukopenia or thrombocytopenia 
was seen in 59.2% of patients.

Table 1. Demographic and basic hematologic values of TWCC 
population.

Parameter Median Range
Age (years) 71.5 16 - 95
Hemoglobin (g/dL) 10.2 5.7 - 13
WBC (109/dL) 6.7 1.4 - 60.3
Platelet count (109/dL) 252.5 8.4 - 677

The final etiologies for the cause of anemia are summarized in Table 
2. Demographic information and basic hematologic values associated 
with each diagnosis are summarized in Tables 3 and 4, respectively. Iron 
deficiency was the most common etiology of anemia seen in the TWCC 
population (48.7% of patients). Nearly one-third of patients with iron 
deficiency anemia (15.8% of all patients in the study) were determined 
to have a gastrointestinal bleed by clinical history or after referral to 
gastroenterologist for further workup. Malabsorption due to a previ-
ously diagnosed condition, such as gastric bypass, and a history of heavy 
menstruation contributed to the iron deficiency in other cases. Unfor-
tunately, the cause for iron deficiency anemia could not be determined 
in 25.7% of the patients in this group.

Table 2. Etiology of anemia in TWCC study population.

Etiology of Anemia Males
Number (%)

Females
Number (%)

Total
Number (%)

Iron deficiency 22 (39.3%) 52 (54.29%) 74 (48.7%)
Hematologic malignancy 11 (19.6%) 11 (11.5%) 22 (14.4%)
Anemia of chronic 
inflammation 5 (8.9%) 16 (16.7% 21 (13.8%)

Renal insufficiency 9 (16.1%) 8 (8.3%) 17 (11.2%)
B-12/folate deficiency 7 (12.5%) 4 (4.2%) 11 (7.2%)
Other 7 (12.5%) 7 (7.3%) 14 (9.2%)
Unknown 4 (7.1%) 11 (11.5%) 15 (9.9%)
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Table 3. Demographics of patients with a given diagnosis.

Etiology of Anemia Male
(%)

Female
(%)

Median Age
(years)

Age Range
(years)

Iron deficiency 29.7 70.3 63 16 - 91
Hematologic malignancy 50.0 50.0 75 58 - 95
Anemia of chronic 
inflammation 23.8 76.2 70 39 - 93

Renal insufficiency 52.9 47.1 75 51 - 90
B-12/folate deficiency 63.6 36.4 75 50 - 85
Other 50.0 50.0 59.5 27 - 91
Unknown 26.7 73.3 78 35 - 95

The median age of the iron deficiency group of patients was 63 years, 
considerably younger than the median age of the patients with other 
causes of anemia in this study, except for those in the “other” category. 
Furthermore, iron deficiency contributed to the anemia in 83.3% of 
patients that were 40 years old or younger. Iron deficiency was more 
common in women; 70.3% of those affected by iron deficiency were 
women. While iron deficiency was the most common cause of anemia 
in both males and females, it accounted for only 39.3% of the total cases 
of anemia in males compared to 54.2% of the total cases of anemia 
in females. This difference was most pronounced in iron-deficiency 
patients under the age of 50, which accounted for 20 women and only 
4 men. Patients with iron deficiency tended to have a lower hemoglobin 
value (9.9 g/dL) than those patients determined to have other causes for 
their anemia, other than renal insufficiency.

Hematologic malignancy was the second leading cause for anemia, 
accounting for 14.5% of all cases. Myelodysplastic syndrome (MDS) 
was the most common neoplastic process seen (12 patients or 54.5% 
of hematologic malignancies). Less common types of hematologic 
malignancy included multiple myeloma (three patients), monoclonal 
gammopathy of unknown significance (two patients), chronic lympho-
cytic leukemia (two patients), acute myeloid leukemia (two patients; 
one of these patients had a prior history of MDS as well), B cell lym-
phoblastic leukemia (one patient), and T cell large granular lymphocyte 
leukemia (one patient). Hematologic malignancies contributing to 
anemia were more common in older individuals, with the median age of 
those affected being 75 years old. Hematologic malignancies showed a 
higher prevalence in males (16.1%) than females (8.3%). Most patients 
with a hematologic malignancy had abnormalities in their white blood 
cell count or platelet count, in addition to their anemia. The median 
WBC count and platelet counts were below normal in the TWCC 
patients, although the range was wide. Over 70% had an abnormality in 
either WBC or platelet count and 55% had abnormalities in both. The 
median RDW also was elevated in this group at 16.9. Sixteen of the 22 
patients (73%) with a hematologic malignancy had an elevated RDW. 

Anemia of chronic inflammation was diagnosed in 13.8% of all 
TWCC patients. Anemia of chronic inflammation showed the great-
est female predominance of any etiology of anemia in this study,  
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Table 4. Median and ranges of basic hematologic values by diagnosis.

Etiology of Anemia WBCs 
(109/L)

Hemoglobin 
(g/dL)

Platelets 
(109/L) MCV (fL) RDW

 (%)
Iron deficiency Median 6.7 9.9 282 82.9 17

Range 2.6-14.7 5.9-13.5 8.4-677 61.0-100.4 12.7-59.6
Neoplasm Median 4.3 10.0 141 96.5 16.9

Range 1.4-60.3 5.7-13.1 33-578 70.0-110.5 11.5-36.9
Anemia of chronic inflammation Median 7.6 10.2 237 95.6 14.1

Range 4.1-14.3 7.1-12.2 106-426 81.0-103.5 11.9-19.3
Renal insufficiency Median 7.3 9.8 196 93.8 14.3

Range 4.1-13.9 7.3-12.7 131-432 84.6-104.9 12.1-16.5
B-12/folate deficiency Median 6.2 10.1 222 91.9 14.9

Range 2.6-9.4 6.7-13.3 119-305 67.1-100.8 12.9-21.1
Other Median 6.6 10.7 250 87.2 15.0

Range 4.3-46.1 7.1-13.1 131-472 56.1-114.1 13.2-18.2
Unknown Median 6.6 10.8 257 96.7 14.4

Range 2.8-14.7 7.4-12.8 46-589 88.4-106.5 12.5-21.1

with females accounting for 76.2% of patients in this group. Most 
patients in this study with anemia of chronic inflammation had a nor-
mocytic anemia, as the median MCV was 95.6 µm3 and the range was 
from 81.0 to 103.5 µm3. 

Renal insufficiency was a contributing cause of anemia for 11.2% of 
all TWCC patients. Nearly half (8 of 17 or 47.1%) of those with renal 
insufficiency also had additional contributing factors to their anemia 
such as iron deficiency and chronic inflammation. Males had a higher 
prevalence of renal insufficiency associated anemia in this study, 
with 16.1% of all male cases of anemia caused by renal insufficiency, 
compared to 11.5% of all female cases of anemia. Renal insufficiency 
resulted in the lowest median hemoglobin of any etiology in this study 
with a value of 9.8 g/dL (ranging from 7.3 to 12.7 g/dL). This group also 
tended to show a normocytic anemia with a median MCV of 93.8 fL 
(range from 84.6 to 104.9 fL). 

Four patients were found to have isolated B-12 deficiency; three 
were subsequently diagnosed with pernicious anemia. Seven additional 
patients were shown to have B-12/folate deficiency in addition to iron 
deficiency. Males showed a higher prevalence of B-12 or folate defi-
ciency in this study with 12.5% of all males affected and only 4.2% of all 
females. Although, B-12 and folate deficiency are causes of macrocytic 
anemia, defined as having MCV greater than 100 fL, surprisingly, in this 
study the median MCV was 91.9 fL (range of 67.1 to 100.8 fL). 

Additional etiologies for anemia were found in a very small number 
of patients in this population, accounting for 14 (9.2%) of the patients 
with anemia. Three patients were diagnosed with hemoglobinopathies 
(one each with Hemoglobin C, Hemoglobin E, and Hemoglobin con-
stant spring), two patients were diagnosed with beta thalassemia minor, 
and one patient was diagnosed with alpha thalassemia (same patient 
that also had Hemoglobin constant spring). Five patients had hemolytic 
anemia (one due to pyruvate kinase deficiency, three due to autoim-

mune hemolytic anemia, and one suspected to be caused by mechanical 
hemolysis across the patient’s prosthetic aortic valve). Finally, the 
anemia in two patients was attributed to the acute blood loss.

The exact etiology of the anemia in 15 patients (9.9% of the study 
population) was not determined. The factors that precluded diagnosis 
varied. Three patients declined further workup after discussion of their 
mild level of anemia, lack of symptoms, and possibility for anemia reso-
lution without intervention. Two patients declined further evaluation 
due to severe comorbidities and advanced age. In six patients, no diag-
nosis was reached despite extensive evaluation; four of these patients 
experienced only transient anemia (anemia eventually resolved), while 
two other patients were unable to be diagnosed despite evaluation. A 
loss to follow-up contributed to the inability to determine a final diag-
nosis in four patients.

DISCUSSION
Investigators at the four academic medical centers were chosen to 

compare the results of this study with limited their study populations 
to patients 65 years of age and older.5-8 The TWCC study did not have 
this age limitation. Table 5 provides a brief comparison of the patient 
populations in the TWCC study and the four cited studies. Table 6 com-
pares the etiologies for anemia found in the TWCC study with these 
previous studies. The TWCC study reported a nearly 50% incidence 
of iron deficiency anemia compared to the 12-25% in the four studies 
cited. The TWCC study also showed a higher contribution of confirmed 
GI bleeds (15.8%) to the anemia compared to the 9% reported by Ania 
et al.8 Differences in study populations undoubtedly played a signifi-
cant role in diverse results. For example, the higher incidence of iron 
deficiency anemia at TWCC may be the result of inclusion of young, 
menstruating women in the study.
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Study Population Studied

TWCC

Individuals referred to hematologists at TWCC, 
Salina, KS for workup of a new diagnosis of anemia 
between August 2015 and May 2019 (excluded, if 
prior diagnosis or treatment of non-hematologic 
malignancy).

Guralnik et al.5
Participants in Third National Health and Nutrition 
Examination Survey (NHANES III); older than 65 
and anemic.

Price et al.6

Patients older than 65 and anemic referred between 
March 2006 and January 2010 to Stanford Hospital 
and Clinics and Veteran Affairs Palo Alto Health Care 
Systems outpatient hematology clinics; not institu-
tionalized; ECOG performance ≥ 2; excluded, if had 
received any red cell transfusion or erythropoiesis-
stimulating agent within prior three months, had 
end-stage liver disease, were dialysis-dependent, 
had known diagnosis of hematologic malignancy, 
had predicted survival less than three months due to 
other comorbidities, or were unlikely to comply with 
protocol.

Artz and Thirman7

Patients older than 65 seen in anemia referral clinic 
from January 2005 - June 2009 at University of 
Chicago Hematology Clinic; excluded for erythropoi-
etin-stimulating agent hyporesponsiveness, known 
hematologic malignancy, or cancer chemotherapy or 
radiation therapy completed within prior six months.

Ania et al.8
Individuals in Olmstead County, Minnesota older 
than 65 years old with newly recognized cases of 
anemia during 1986.

Table 6. Comparison of the etiologies of anemia. 

Parameter TWCC 
Study

Guralnik 
et al.5

Price 
et al.6

Artz and 
Thirman7

Ania 
et al.8

Number of anemic 
patients evaluated 152 2,096 190 174 618

Male cases (%)/
female cases (%) 37/63 Not 

reported 85/15 69/31 39/61

Iron deficiency 
(% of total) 48% 20% 12% 25.3% 14%

Hematologic 
malignancy 
(% of total)

14% Not 
reported 22% 7.5% 2%

Anemia of chronic 
inflammation 
(% of total)

14% 24% 6% 9.8% 4%

Renal insufficiency 
(% of total) 11% 12% 4% 3% 1%

B-12/folate 
deficiency 
(% of total)

7% 14% 0.5% 0.6% 1%

Although the four academic medical center reports showed some 
variability in the incidence of anemia due to hematologic malignancies, 
chronic inflammation, renal insufficiency, and B-12/folate deficiency, 
when reviewed, they are not too dissimilar from the TWCC results. 
Interestingly, the incidence of MDS in the TWCC study correlated 
well with the study performed by Artz and Thirman.7 Additionally, the 
anemia of chronic inflammation predominately was seen in females in 
the TWCC report compared to approximately equal representation in 
the Ania study8 or male predominance (61.8%) in the Guralnik study.5

The rate of unexplained anemia was much lower (9.9% of total 
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patients studied) in the TWCC study compared with the other studies 
cited (19-39%). While the reason for the lower incidence of unexplained 
anemia in the TWCC study was not determined, the duration and extent 
of evaluation or the referral patterns of physicians may have contributed 
to differences.

Specifically, the patient population referred to TWCC was not 
identical to that seen in the other reported studies, and the TWCC 
hematologists may have taken more time and performed a more exhaus-
tive evaluation to determine the cause of anemia.

The choice of how to classify patients with multifactorial disease dif-
fered from report to report. In the current study, patients deemed to 
have multifactorial disease were given multiple diagnoses. In Price et 
al.6, study investigators determined which of the contributing factors 
was most clinically relevant. In the studies by Guralnik et al.5 and Artz 
and Thirman7, the cause of anemia was determined in a hierarchical 
fashion in which diagnoses were excluded in a systematic manner until 
the diagnosis was reached, though Guralnik additionally included some 
multifactorial diagnoses such as combined nutrient deficiency.

CONCLUSIONS
The TWCC study found similar etiologies for anemia as those 

previously reported by four academic medical centers; however, the 
incidences of the etiologies were dissimilar. While the incidence of 
anemia due to hematologic malignancy, chronic inflammation, renal 
insufficiency, and B-12/folate deficiency were similar to previous 
reports, significantly more iron deficiency and less unexplained anemia 
were found in the TWCC study. The differences in findings undoubtedly 
reflected dissimilarities in the demographics of referral/study popula-
tions, duration and extent of evaluation, and referral patterns. 

This report provided important information to physicians, especially 
those caring for anemic patients, regarding the causes and incidence of 
different anemias in patients seen in a rural hematology clinic. Although 
consultation with the community hematologist may be an important 
step in the evaluation of the patient with anemia, it might not need to be 
the first step. The results of this study provide guidance to the primary 
care provider regarding the most common causes for anemia seen by 
community hematologists and a basic evaluation prior to referral. This 
study found that approximately 80% of patients were affected by one 
or more of four basic benign types of anemia: iron deficiency, anemia of 
chronic inflammation, renal insufficiency, and B-12/folate deficiency. 
Approximately half of patients were affected by iron deficiency anemia, 
and an additional 30% of patients by anemia of chronic disease, with 
renal insufficiency and B-12/folate deficiency as less common nonma-
lignant causes of anemia. 

A complete history and physical exam and a CBC and reticulocyte 
count are important initial diagnostic measures for the primary care 
physician. The information gleaned enables the classification of the 
anemia as mild, moderate, or severe, microcytic, normocytic, or macro-
cytic, and hypoproliferative, normoproliferative, or hyperproliferative 
and can direct the necessity for further testing. Additional tests, such as 
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iron studies, inflammatory markers such as C-reactive protein or eryth-
rocyte sedimentation rate, a complete metabolic panel, and vitamin 
B-12 and folate levels may provide the necessary information to confirm 
a diagnosis and guide a definitive treatment plan. If a hematologic con-
sultation is desired or warranted, this information will go a long way in 
helping the consultant care for the patient.
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