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Anemia is the most common condition in older population. Failure to diagnose anemia
may lead to delayed diagnosis of treatable conditions. Therefore, this study was conducted
to study the clinical, biochemical, and hematological profile of elderly anemic patients in a
tertiary care center. This prospective, observational study was conducted in 207 elderly patients
with hemoglobin (Hb) <12 g/dL in females and <13 g/dL in males. A detailed history was
obtained and thorough clinical examination and symptom analysis was done in all the patients.
Hematological investigations including peripheral smear and biochemical investigations were
conducted. The morphological pattern of anemia was analyzed based on red cell indices and
peripheral smear. Pearson’s Chi-square test was used to test the association between presenting
symptoms and anemia grade. P<0.05 was considered statistically significant. Majority of the
patients presented with moderate anemia, and the most common presenting symptoms were
generalized weakness and anorexia. A significant association was observed between severity of
anemia and fatigue (p=0.006), headache (p=0.04), and dyspnea (p=0.010). Patients with pallor
(P=0.01) and nail changes (P=0.0005) had significantly severe anemia. All the hematological
parameters were within the reference range. Normocytic anemia was the most common type of
morphological anemia among elderly patients. The incidence of anemia was quite high among
elderly patients with chronic diseases and malignancies. Hence, it is very important to diagnose
the cause of anemia by detailed investigations before initiating the required therapy.
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Iron deficiency is the most frequently
encountered nutritional problemworldwide.' It
mainly leads to anemia, which is a common and
significant problem in the elderly population.
Anemia in the elderly is associated with increased
morbidity and poor health-related quality of
life.2It is characterized by low hemoglobin (Hb)
concentration and insufficient oxygen-carrying
capacity to meet the body’s physiological needs.

WHO has reported that 164 million people aged
>60 years and residing in low-income and middle-
income countries had anemiaglobally.*According
to WHO, anemia in adults is defined as females
with Hb <12 g/dL and males with Hb <13 gm/
dL.*The incidence of anemia was found to be 11%
in men aged >65 years as compared to women.’
Approximately one-third of the cases in the
elderly can be attributed to nutritional deficiencies
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such as vitamin B12/folate and iron deficiency. Iron
deficiency alone accounts for almost half of the
nutrient deficiency-related anemia cases®whereas
vitamin B12/folate deficiencies account for 14%
of the anemia cases inthe elderly population.’Other
causes of anemia in elderly people include chronic
infection and inflammation, gastrointestinal
bleeding due to lesions, and chronic kidney
disease.?

The onset of signs and symptoms is
usually insidious, and many elderly patients
are accustomed as their bodies make physical
adaptations to the conditions. Pallor could be a
helpful diagnostic clue, but detection is difficult
in elderly patients. However, conjunctival pallor
could be a reliable sign to prompt the clinician
for blood tests.’Other signs of anemia such as
congestive heart failure, dizziness, and apathy make
the patients’condition worse.Severe symptoms of
anemia result in health consequences such as
weakness, fatigue, and shortness of breath leading
to functional disability for mobility, reduced
bone density and muscle mass, reduced cognitive
function, increased debility, and increased risk
of comorbid conditions and recurrent falls and
mortality.”!°Furthermore, parasitic infections such
as hookworm and malaria were also noted to be
important causes of anemia."

Various studies conducted in plain
geographical regions of the country have reported
high incidence of anemia among elderly patients
in the range of 21% to 96%.'*'” However, there
is paucity of data on the effects of anemia in
these patients, especially in India.Therefore, this
cross-sectional study was conducted to evaluate
the clinical, biochemical, and hematological
profile of elderly anemic patients, to correlate
the hematological findings with possible
etiopathologies, and to study the morphological
types of anemia.

MATERIALS AND METHOD

Study design

This prospective, observational, and non-
interventional study was conducted in a tertiary
care hospital, over a period of 18 months from
Oct 2014 to Mar 2016. The Institutional ethics
committee’s clearance and prior written informed
consent were obtained from the study participants.

Sample size calculation
Formula used for sample size calculation is

n=p (1-p) 7>
dZ

n is the required sample size, p is the
percentage occurrence of a state or condition
(proportion or prevalence), d is the percentage
maximum error required, z is the value
corresponding to level of confidence required.

Prevalence of hematological disorders is
assumed as 21% with 95% confidence level and
5% error.

n=0.15%(1 — 0.15) *(1.96)?
(0.05)

n=195.92H"196

Minimum sample size required for the
study is 196 subjects.

The sample size was determined using
the non-conventional sampling method. Patients
aged >60 years with hemoglobin (Hb) <12 g/dL in
females and <13 g/dL in maleswere included. Those
below 60 years of age with known hematological
disorders since childhood were excluded.

A total of 207 patients, in the age
range of 60 to >85 yearswere included in the
study. A detailed physical examination; chief
complaints;clinical, personal, dietary, drug,
environmental,and past history;and socioeconomic
status were recorded before proceeding withdetailed
relevant investigations. All the patients underwent
hematological and biochemical investigations
which includedcomplete blood count, iron
studies, serum vitamin B12/folic acid levels, stool
examination, liver and renal function tests, thyroid
profile, bone marrow examination, Coomb’s test,
radiological and endoscopic examinations, viral
markers, and tumor markers when required.
Complete blood count

Complete blood count included the
following: hemoglobin (Hb); hematocrit (HCT);
red blood cell (RBC) count; RBC indices such
as MCV, MCH, MCHC; RBC distribution width
(RDW); and platelet count.All investigations were
carried out onan automated cell counter (XT-18001
autoanalyzer; Sysmex Corporation, Kob, Japan).
As per the WHO criteria, anemia was graded based
on the severity as: mild (>10g/dL), moderate (7-10
g/dL), and severe (<7g/dL) respectively.'®
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Totally, 207 venous blood samples were
subjected to routine hematological investigations.
The autoanalyzer works on the principle of aperture
impedance technology. Blood cells were suspended
in an electrically conductive electrolyte solution
and made to flow from an outlet chamber in an
inner chamber through a 100 um wide orifice.
When the cells passedthrough the orifice during
thecounting process,theyimparted resistance to
the electrical conductivity between theelectrodes
which was recorded electronically as a voltage pulse
wherein the height of the pulseswasproportional to
the volume of cells passing through the orifice.
The number of voltage pulses that was recorded
correspondedto the numberof cells.The Hb
concentration, cell counts, HCT, and RDW were
measuredelectronically, whereas the erythrocyte
indices were calculated by the microprocessor.
The morphology of RBC, white blood cells
(WBCs),and platelets was studied in detail through
peripheral smears using Leishman’s stain and
subsequentlystudied under a microscope using
an oil immersion lens for RBC morphology, i.e.,
size,shape, color, and presence of any inclusions.

Iron studies included serum iron, total iron
binding capacity (TIBC), and serum ferritin levels.
Serum vitamin B12 and folic acid levels were

RESULTS

The frequency distribution of basic
demographic variablesispresented in Table 1.
Majority of the patients(50.7%) were in the age
range of 60-65 years.Most of the patients were
males(51.7% males vs 48.1% females).

Most of the patients presented with
moderate (45.89%) andmild-grade (40.1%)
anemia. In terms of hospitalization, majority of the
patients (70.53%) were inpatients as compared to
outpatients (29.47%). Moderate-grade (35.27%)
anemia was common among the hospitalized
patients whereas, mild-grade anemia was prevalent
among patients treated in the outpatient department
(OPD) (Table 2).

With regard to the gender-wise distribution
of anemia, moderate anemia (27.05%) was seen in
majority of the males and mild anemia was seen in
most of the females (23.19%).

The most common presenting symptoms
in this study were generalized weakness and

Table 1. Demographic
characteristics and frequency of
symptoms in anemic patients

. Variabl Number (%
estimated by means of Cobase-411 (HITACHI) anabes umber (76)
auton.lated.analyzer. Bone marrow aspira.tif)n, Age (years)
trephine biopsy, marrow section, and staining 60-65 105 (50.7)
of slides were carried out. Coomb’s test was 66-70 48 (23.2)
performed using direct antiglobulin test. 71-75 27 (13.0)
Statistical analysis 76-80 13 (6.3)

Data was analyzedand interpreted 81-85 10 (4.8)
using statistical software SSPS 15.0, MedCalc ;‘Stsl 2047(11930
9.0.1.Pearson’sChi-square test was used to test G(:er?der (100)
the association .bemeenpresenting symptomsand Males 107 (51.7)
grades of anemia. Females 100 (48.1)
Table 2. Grades of anemia and pattern of hospitalizationin
anemic patients
Grade IPD OPD Total
n (%) n (%) n (%)
Mild (10-12) 48 (23.19) 35 (16.91) 83 (40.1)
Moderate (7-10) 73 (35.27) 22 (10.63) 95 (45.89)
Severe (<7) 25 (12.08) 4(1.93) 29 (14.01)
Total 146 (70.53) 61 (29.47) 207 (100)

IPD: inpatient department, OPD: outpatient department
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anorexia (89.9%) followed by fatigue (85.5%).
With respect to the association between presenting
symptoms and grades of anemia, a statistically
significant association was observed between
severity of anemia and fatigue (P=0.006), headache
(P=0.04), and dyspnea (P=0.010), respectively. The
most common clinical signs in the present study
were pallor (97.1%) andskin changes (33.8%). A
statistically significant association was observed
between pallor and nail changes with severity of
anemia(P=0.01 and P=0.0005). Although skin
changes were the common clinical symptoms, it
was not statistically significant (Table 3).

With regardto chronic blood loss,
4.34% of the cases were associated with anemia.
Malignancy (44.4%) and hemorrhoids (33.33%)
were the most common causes of chronic blood
loss. Duodenal ulcer and hookworm infection
accounted for 11.11% of chronic blood loss.

In the present study,the various
hematological parameters like Hb, total leukocyte

count (TLC), MCV, MCH, MCHC, RBC count,
packed cell volume (PCV), RDW, reticulocyte
count (RETIC), and erythrocyte sedimentation rate
(ESR)were within the reference range. Normocytic
normochromic anemia was the most common
(60.4%) form of anemia seen on peripheral smear
followed by microcytic (19.3%) anemia. Other
types of morphological patterns observed were
dimorphic (7.2%), macrocytic (5.8%), normocytic
hypochromic (4.3%),macrocytic hypochromic
(1.9%), and fragmented red cells (1.0%).Platelet
count, bleeding time (BT),clotting time (CT),
prothrombin time (PT), and internationalized
normal ratio (INR)were within normal limits.

The rangesand mean values of the various
hematological parameters observed in different
forms of anemia in the study were within the
reference range (Table 4).

Out of 207 patients, only 13 patients
underwent bone marrow aspiration. The bone
marrow analysisshowed predominance of iron

Table 3. Frequency of presenting symptoms and signs of anemia and their
association with anemia grades

Variables Number (%) Chi-square P value
(simulated)
Symptoms
Generalized weakness 186 (89.9) 0.5733473 0.774612694
Fatigue 177 (85.5) 10.3536924 0.006496752*
Giddiness 80 (38.65) 1.0175319 0.633683158
Headache 19 (9.2) 5.8Wi9%4112 0.047976012*
Anorexia 186 (89.9) 1.5566288 0.47876062
Weight loss 59 (28.65) 1.8257883 0.415292354
Dysphagia/Dyspepsia 4(1.9) 0.5984891 ~1
Nausea/vomiting 106 (51.2) 3.1501923 0.226886557
Fever 20 (9.7) 4.7565034 0.100949525
Dyspnea 170 (82.1) 9.2940988 0.010494753*
Edema 3(14) 0.7474206 ~1
Cough/cold 73 (35.3) 4.3473493 0.117941029
Pain in abdomen 158 (76.3) 4.5857922 0.116441779
Bleeding manifestations 12 (5.8) 1.5440019 0.51324337
Signs
Pallor 201 (97.1) 9.23143 0.01099*
Icterus 10 (4.8) 0.84332 0.68816
Nail changes 839 26.2236 0.0005*
Cyanosis 1(0.5) 1.50123 0.55222
Lymphadenopathy 12 (5.8) 1.21776 0.61019
Edema 6(2.9) 0.39469 0.86807
Glossitis 25 (12.1) 3.80184 0.16342
Skin changes 70 (33.8) 2.28744 0.32334

*p<0.05 considered as statistically significant
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deficiency in 5 patients, hemolytic anemiain 3
patients and megaloblastic anemia in 5 patients.
Hematological malignancies were noted in 12
cases (25%) and non-hematological malignancies
in 36 cases (75%).Hematological malignancies
included chronic lymphocytic leukemia (CLL)
and non-Hodgkin’s lymphoma (NHL) in 4 patients
each, chronic myelogenous leukemia (CML) and
multiple myeloma in 1 patient each,and acute
myeloid leukemia (AML) in 2 patients. Normocytic
normochromic (31/44 cases) anemia was the
most common type of anemia with underlying
malignancies. Gastrointestinal malignancies
formed the largest group (10/36 cases) of non-
hematological malignancies.

With regard to the etiologies of anemia in
theelderly patients in the present study, anemia of
chronic disease was seen in majority of the cases
(62.3%) followed by iron-deficiency anemia (IDA)
(18.8%). The association between the various
etiologies and grades of anemia isdepictedin Table
5. Mild-grade anemia was noted in majority cases
with anemia of chronic disease (29.47%) whereas
moderate-grade anemia was observedmostly in
cases of anemia of chronic disease (28.5%) and
IDA (10.14%). Severe-grade anemia was noted in
auto-immune hemolytic anemia (0.96%).

In anemia of chronic disease, carcinoma
was the most common (17.39%) etiology followed
by hypertension (14.98%), diabetes mellitus

Table 5. Association between etiology and grades of anemia

Etiologies Mild Moderate Severe Total

n (%) n (%) n (%) n (%)
Anemia of chronic disease 61(29.47) 59 (28.5) 9 (4.35) 129 (62.3)
Auto-immune hemolytic anemia 0 0 2(0.96) 2 (0.966)
Combined-deficiency anemia 7 (3.38) 5(2.42) 1(0.48) 13 (6.2)
Iron-deficiency anemia 7 (3.38) 21(10.14) 11 (5.31) 39 (18.8)
Megaloblastic anemia 1(0.48) 6(2.9) 4 (1.92) 11 (5.3)
Anemia with chronic blood loss 5(2.42) 2 (0.96) 2 (0.96) 9 (4.3)
Unexplained anemia 2 (0.96) 2 (0.96) 0 4 (1.9)
Total 83 (40.1) 95 (45.89) 29 (14.01) 207 (100)

Fig. 1. Distribution of anemia of chronic disease
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(11.11), chronic kidney disease (8.7%), chronic
obstructive pulmonary disease (5.8%), and
ischemic heart disease (5.8%) (Figure 1).

With regard to the causes of IDA, out of
39 cases,5.1% cases were hemorrhagic and 94.9%
were nutritional.

DISCUSSION

In elderly patients with high prevalence
of anemia, the hemoglobin threshold or theetiology
of anemia cannot be easily established. This is an
important shortfall because even mild anemia can
compromise a patient’swell-being and survival,
regardless of the underlying cause. Anemia is
recognized as a significant contributor to morbidity
and mortality in elderly patients. Therefore, a
better understanding of itspathophysiology is
necessary for clinical intervention to improve the
survival and quality of life in the aging population.
Hence, thepresent study was specifically aimed
at analyzing the hematological and clinical
characteristics of anemia and investigating the
etiology of this diseasein elderly patients attending
a tertiary care hospital.

In thepresent study, a slight male
predominance was noted which was similar
to that observed in a few other studies as
well.'*!*?Thiscould be explained by the fact that
beyond the age of 30 years, the concentration of
free and bioavailable testosterone declines sharply
in males. This could have a negative impact on the
enhanced metabolic processes of the bone marrow.
As the testosterone level decreases with aging, the
rate of erythropoiesis also tends to decline and
predispose men to increased risk of anemia.'”?!

Majority of the patients in the current
study had moderate (45.89%) and mild (40.1%)
anemia. Similar findings were observed in studies
conducted by Raina et al and Mann et al.**In
contrast, studies carried out by Geisel et al and
Tettamanti et al reported majority of patients with
mild anemia.”**Mild anemia in elderly patients
often goes unscreened and undiagnosed as patients
might be unaware of being anemic. The reason
for more cases of moderate anemia in our study
could be thatthe patients presented with a variety
of clinical conditions either related or unrelated to
anemia. In terms of hospitalizations, majority of
the patients with moderate anemia were inpatients

as compared to outpatients. Direct comparison
with other hospital-based data is difficult because
most of the data available in the literature are
derived from community-dwelling residents
from a university hospital anemia clinic, wherein
selection bias can be assumed because of referral
to a specialized outpatient clinic.

With regard to the symptoms in the
present study, it was observed that generalized
weakness (89.9%), anorexia (89.9%),and fatigue
(85.5%)accountedformajority of the symptoms.
A study conducted by Raina et al also found
generalized weakness as the most common
presenting symptom among the elderly anemic
patients.”?Studies conducted by Bhasin et al and
Prakash et al reported fatigue as the most common
presenting symptom in theirpatients.'*'> The reason
could be lack of iron in the diet or chronic disease
in thesepatients which could have hamperedthe
production of RBCs. A significant association
was observed between severity of anemia and
symptoms such asfatigue (P=0.006), headache
(P=0.04), and dyspnea (P=0.010). These results
warrantearly diagnosis and treatment of anemia
in elderly patientsto preventits worsening.

The most common clinical sign in the
present study was pallorwhich was observed in
97.1% of the patients which was almost similar
tothat in Raina et al’s study whereinthey reported
pallor in 100% of the elderly patients.”?A hospital-
based study carried out by Kalantri et al reported
that pallor can modestly increasethe probability
of severe anemia whereasits absence can rule out
severe anemia.”Pallor, being a subjective finding,
is observer-specific and its presence could raise
suspicion of anemia.Hence, further evaluation
shouldbe done to rule out the severity of anemia.
Also, the severity of anemia was significantly
higher (P=0.01 and P=0.0005) inpatients with
pallor and nail changes, indicating severe anemia.
As aresult, these signs in patients could help in the
accurateassessment of severity ofanemia.

The most common cause of chronic
blood loss in the current study was underlying
malignancies which accounted for44.4%. In a study
conducted by Corona et al, non-hematological
malignancies accounted for about 75%.?’This
could be due tothe remarkable number of somatic
mutations in leukocytes with increase inage.”*With
regard to the morphological patterns of anemia,
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normocytic normochromic anemia was the most
common (60.4%) pattern observed in the present
study which is in accordance withthe studies
conducted by Bhasin et al,Jain et al,and Tilak et al
which showed 64% of the patients with normocytic
normochromic anemia.'>'®?* Anemia of chronic
disease is the most common formofanemia in the
elderly which may be the cause for the highest
prevalence ofnormocyticanemia in these studies.
Hence, it was concluded that the morphological
pattern alone is not sufficient for etiological
diagnosis of anemia and therefore, further
evaluation is required for proper diagnosis.

In terms of etiology, anemia of chronic
disease was the most common cause of anemia
in the present study. In contrast, Bhasin et al and
Alwar et al reported nutritional deficiencies as
the most common cause of anemia in the elderly
patients in their studies.'**°This could be due
to the fact that the current study was conducted
in a tertiarycare center with good facilitiesfor
oncosurgical treatment and hence, more number
of patients with malignancies were referred to
this center. Iron deficiency was the second leading
cause of anemia noted in 39 out of 207 casesin the
present study.These results were almost similar to
the studies conducted by Tilak et al and DeAmicis
et al.?*'Chronic blood loss was found to be one of
the key factors for iron-deficiency anemia reported
in 9 out of 207 cases.

The present study highlights the fact
that most of the anemic elderly patients have an
underlying treatable cause of anemia. Hence, it is
essential for the treating physician to be aware of
the different presenting manifestations of anemia
in the elderly. It is more pertinent for elderly
patients to undergo routine blood investigations
regularly for the identification of anemic condition.
More detailed and in-depth studies are required
for a proper understanding of the burden of this
disease. This study recommends the incorporation
of screening for anemia as a component of
comprehensive geriatric assessment.

CONCLUSION

The incidence of anemia was quite high
among the elderly patients with chronic diseases
and malignancies. The present study underlines
the importance of routine screening andindividual

assessment of the etiological causes of anemia
in the elderly, allowing for timely initiation of
optimal and appropriate therapyforimprovement in
the overall outcome and quality of life of geriatric
patients.
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