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ABSTRACT

With increase in life expectancy, nowadays elderly persons cater a large percentage of population. Anemia is present in 10% of women and 11% of
men over the age of 65, increasing to 20% of women and 26% of men over 85 .

Aims: To study and compare the anemia profile between elderly male and female patients aged between 51-80 years & to study the possible
etiological profile.

Material and Methods: In this retrospective cross sectional study we studied the investigation reports of 100 female and 143 male patients
between 51-80 years age with anemia.

Results: No significant differences were found between levels of haemoglobin, serum iron and transferrin saturation index (TSI) in elderly male
and female. In 51-80 years age group, both female and male patients mostly have moderate anemia . In female anemic patients between 51-80
years, about 19.00% had iron deficiency anemia (IDA), 11.00%, had anemia due to chronic kidney disease(CKD), 9.00% had anemia due to
inflammatory causes(INF),13.00 % had malignancy (CA) and 48.00 % patients had anemia due to other causes (OTH). In male,the percentage of
IDA,CKD,INF,CAand OTH is 16.90%,25.35%,9.15 %, 11.27 % and 37.32% respectively.

Conclusion: Early investigations in elderly anemic patients may have implications in reducing morbidity and mortality to a significant extent.
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INTRODUCTION:

With increase in life expectancy, nowadays elderly persons cater a
large percentage of population. The world as a whole will have about
435 million additional elderly persons to reach 1.2 billion by 2025
from 765 million in 2010. *They need good medical care to reduce their
morbidity. But many of their problems remain undiagnosed. Anemia is
one such problem. Anemia is present in 10% of women and 11% of
men over the age of 65, increasing to 20% of women and 26% of men
over 85 .' An even higher prevalence is seen in hospitalized patients, of
whom approximately 40-50% have been found to be anemic.’ But
often it remains unrecognized and hence untreated. Many physicians
continue to neglect the significance of anemia as a serious clinical
condition in the elderly. * While decreased hemoglobin levels were
previously largely considered a normal consequence of aging, there is
now evidence that anemia is associated with an increased risk for
morbidity and mortality. *” Because anemia is a sign, not a diagnosis,
an evaluation is almost always warranted to identify the underlying
cause. The purpose of this work is to study and compare the
biochemical profile of anemia between elderly male and female
patients aged between 51-80 years as well as to study the possible
etiology.

Review of literature: Anemia is a common concern in older people
and can have significant morbidity and mortality. After 50 years of age,
prevalence of anemia increases with advancing age and exceeds 20%
in those > 85 years of age.” According to a study in Korean population
by Ok Lee J et al , anemia was least prevalent (0%-1.1%) in males 10-
49 yr, but gradually increased to 12.8% by >70 yr. In adult females, the
prevalence of anemia was lowest between 55-59 yr, and highest
(24.9%)>75yr."

Anemia in elderly is multifactorial. In addition to nutritional causes,
different types of comorbidities are responsible for anemia in elderly.
In the study of older persons with anemia by Guralnik JM et al,
evidence of nutrient deficiency was present in one third, anemia of
chronic inflammation or chronic renal disease or both was present in
one third, and unexplained anemia was present in one third. Tn study by
Price EA etal 12% of participants had iron deficiency anemia. Of those
with iron deficiency in whom there was follow-up information, half
normalized their hemoglobin in response to iron repletion, and half did
not. 35% of participants had unexplained anemia.’In study by A S Artz
et al anemia etiologies included iron deficiency anemia in 25.3%,
anemia of chronic inflammation in 9.8%, and hematologic malignanc?f
in 7.5%. Unexplained anemia in the elderly accounted for 43.7%."

Morbidity was higher in anemic subjects than non anemic persons as
has been seen in the study by Bach v et al. Renal insufficiency with a
glomerular filtration rate <30 mL/min/1.73 m’*(11.3% versus 2.1%),
hyperinflammation (62.1% versus 31.4%), absolute (14.4% versus
6.9%) or functional (28.2% versus 11.8%) iron deficiency, and folate
deficiency (6.7% versus 3.0%) were observed significantly more often
than in nonanemic subjects (P<0.001)." So, in this background , we did
an observational cross-sectional study to compare the biochemical
profile of anemia between elderly male and female patients aged
between 51-80 years as well as to study the possible etiology.

MATERIALSAND METHODS:

Data collection:

Clinical data and laboratory values of all anemic patients aged 51-80
years investigated and treated at Institute of Post Graduate Medical
Education and Research (IPGME&R), Kolkata between October 1,
2018 and April 30,2019 were analyzed in the deparetmental laboratory
in the Department of Biochemistry of IPGME&R.

Study population

We studied the data of investigation reports of 100 female and 143
male patients between 51- 80 years age with anemia. (Hemoglobin was
estimated by Drabkin's method)

Definition of anemia

Anemia was defined as hemoglobin <12 g/dL in women and <13 g/dL
in men, in accordance with World Health Organization (WHO)
criteria.”

The cut-offs defining mild, moderate and severe anaemia were first
presented in the 1989" For non-pregnant women (15 years of age and
above) haemoglobin level between 11.0-11.9 g/dlis mild anemia, 8.0-
10.9 g/dl is moderate anemia and lower than 8.0g/ dl is severe anemia .
For men (15 years of age and above) mild anemia haemoglobin is
between 11.0- 12.9g/dl, in moderate anemia haemoglobin is between
8.0-10.9 g/dl and in severe anemia haemoglobin is lower than 8.0 g/dlI ..

If the transferrin saturation was less than 10% and the ferritin level was
less than 30 ng per milliliter, iron deficiency was diagnosed as the
cause of the anemia. When transferrin saturation was low (<16%) and
the ferritin level was high (>200ng/ml), the diagnosis of anemia of
inflammation was generally considered. "
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Study design and study methods :

It is a retrospective cross sectional study. The parameters we studied
were serum iron ,serum ferritin ,TIBC(Total iron binding capacity),
and TSI . Serum iron and TIBC were analysed by autoanalyser
(RANDOX IMOLA) following colorimetric principle. Serum ferritin
were analysed by immunoassay by electrochemiluminescence (using

RESULTS:

Immulite 1000).TSI was estimated using standard formula .[
TSI=(Serum iron /TIBC)X100]

Statistical analysis :
Statistical methods were done using graph pad prism 7 software.

Table 1.Comparison of haemoglobin, serum iron level and transferrin saturation index between elderly male and female population aged between

51-80 years.
Population Parameters
Hemoglobin Serum iron level Transferrin saturtation index
Mean+SD P value Mean+SD P value Mean+SD P value
51-60years Male 8.48+0.15 0.9044 64.16+4.84 27.67+3.02
Female 8.51+0.21 56.46+5.8 0.3096 20.91+3.29 0.1328
61-70 years Male 8.61+0.17 0.5742 65.61+6.02 22.09+2.32
Female 8.76+0.21 49.91+4.02 0.0557 17.24+1.69 0.1293
71-80years Male 8.69+ 0.26 0.0592 57.53+4.83 19.8+2.22
Female 9.67+0.32 74.2+7.27 0.0894 25.61+2.33 0.1748
Total Male 8.57+0.11 0.4320 63.18+3.14 23.86+ 1.59
Female 8.71+0.15 56.01+3.64 0.1389 20.13+1.95 0.1384
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Anemia is a common concern in older people and can have significant
morbidity and mortality. Part of the problem here relates to its
definition, which is based on WHO- criteria.” An analysis of two
databases (NHANES-III, Third U.S. National Health andNutrition
Examination Survey; and SCRIPPS-Kaiser Data, 1998-2002) found
that normal ranges for hemoglobin values are unchanged for aging
populations, with the exceptions of minor adjustments for males." So,
in this background , we did a study to compare the biochemical profile
of anemia between elderly male and female patients aged between 51-
80 years as well as to study the possible etiology. We studied the data of
investigation reports of 100 female and 143 male patients with anemia.
We found no significant difference between levels of haemoglobin
between elderly male and female. (in male mean+SD 8.57+0.11,in
female meantSD 8.71 +0.15, P value 0.4320). No significant
difference was found even in different age groups between 51-80
years.(51-60 years age group in male mean+SD 8.48+0.15,in female
mean+SD 8.5140.21, P value0.9044,) ,(61-70 years age group in male
mean+SD 8.61+0.17,in female mean+SD 8.76+0.21, P value 0.5742),(
71-80 years age group in male meantSD 8.69+0.26,in female
mean+SD 9.67+0.32, P value0.0592,) ). No significant difference was
found even for serum iron and Transferrin saturation index in different
age groups between 51-80 years.(vide Tablel ) but in the study by Bach
V et al, the prevalence of anemia was significantly correlated with
advanced age (=0.21; P<0.001) and male sex (P<0.001)"

Between 51-80 years female anemic patients, about 3% had mild
anemia, 67% had moderate anemia, and 30% had severe anemia. In the
51-80 years male anemic patients , about 3.52% had mild anemia,
67.61% had moderate anemia, and 28.87% had severe anemia. (vide
Picture 1and2)

In our study ,in female anemic patients between 51-80 years, about
19.00% had iron deficiency anemia(IDA), 11.00%, had anemia due to
chronic kidney disease(CKD), 9.00% had anemia due to inflammatory
causes(INF),13.00 % had malignancy (CA) and 48.00 % patients had
anemia of other cause (OTH).In male ,the percentage of
IDA,CKD,INF,CA and OTH is 16.90% , 25.35% ,9.15 % , 11.27 %
and37.32 % respectively.(vide Picture 3 and 4)

In our study, 16.90% male and 19% female had iron deficiency anemia
whereas in study by Bhasin A et al 34% of men had iron deficiency and
none of the women had iron deficiency anemia. “This difference in the
population having iron deficiency in our study could be explained by
nutritional iron intake in Indian population.

25.35% male and 11% female in our study had renal insufficiency
whereas 22% of the patients study by Bhasin A et al were found to have
to renal failure “and Jack and co- workers revealed anemia due to
chronic renal failure was found in 13.2% of patients."”

11.27% male and 13% female in our study had diagnosed malignancy
whereas in study by AS Artz et al hematologic malignancy was found
in 7.5% patients.""The significance of anemia in elderly patients with
cancer is evidenced by increased mortality rates, reduced cognitive
function, increased risk of congestive heart failure, fatigue, and
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dependence, increased risk of chemotherapy-induced complications."

According to Poggiali E et al, anaemia of chronic inflammation is the
most common cause of anaemia in admitted patients.’In our study, we
found anemia in 9.15% of elderly anemicmale patients and 9% of
female were due to inflammatory cause. The pathophysiology of
anemia of chronic inflammation is multifactorial, due to shortened
erythrocyte survival, impaired proliferation of erythroid progenitor
cells, and abnormalities of iron metabolism but several other factors,
including chronic blood loss, hemolysis, or vitamin deficiencies, can
aggravate anemia .”In some studies , it is also the second most
prevalent cause of anaemia, after iron deficiency anaemia (IDA). ***'*?

Study of older persons with anemia by Guralnik JM et al using data of
distribution of types of anemia in the approximately 3 million older
anemic persons in phase 2 (1991-1994) of The Third National Health
and Nutrition Examination Survey (NHANES III),unexplained
anemia was present in one third.'In study by Artz AS etal,Unexplained
anemia in the elderly accounted for 43.7%."

In our study also anemia due to causes other than IDA, INF, CKD and
CA was 48% in elderly female and 37.32% in elderly male anemic
patients. Some of them may be due to nutritional causes other than IDA
like vitamin B12 and folic acid deficiency, some may be due to
undiagnosed malignancy or myelodysplastic syndromes and some due
to unknown cause.

Drawback of our study:

We could not include elderly patients who are hospitalized with severe
ailments or are bed ridden and unable or reluctant to attend hospital
specially in 71-80 years of age group and specially female patients. We
also could not measure serum vitamin B12 and folic acid to diagnose
nutritional anemia other than iron deficiency anemia. Also, there is
some overlapping in the causes as some of the malignant patients are
having blood loss and are having iron deficiency.

CONCLUSION:

So, from this study we can come to a conclusion that anemia can be the
first and sole symptom in a number of different diseases in elderly and
hence, physicians should be cautious to diagnose anemia in elderly
patients . In this study , we have seen that most of the patients have been
presented with moderate anemia and we can assume that if they were
investigated in early stage of anemia, there are possibilities of early
etiological diagnosis

This may have implications in reducing morbidity and mortality to a
significant extent.
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