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Background: More than 1.5 billion people are suffering with anaemia worldwide. Various changes in morphology of RBC have been found 
during anaemia. An insignificant high count of total leucocyte count (TLC) was found in anaemic compare to healthy individual. Whereas, 
neutrophils and basophils were high in anaemic patients. Therefore, the present study was designed to assess the prevalence of anaemia and 
its relation with morphology of RBC and WBC in elderly population. Subjects and Methods: The present study included 168 elderly 
anaemic patients. IDA (36 patients) was the most common type of anaemia. Results: Normocytic normochromic blood picture was found in 
72 (42.8%) patients and these included cases of anaemia of chronic disease, multiple mycloma, carcinomatous marrow deposits and anaemia 
of renal disease. Macrocytic predominant blood picture along with poikilocytosis in the form of ovalocytes were seen in smears of 36 (21.4%) 
patients of megaloblastic anaemia, myelodysplastic syndrome and myelofibrosis. Microcytic hypochromic predominance was seen in all the 
36 (21.4%) patients of iron deficiency anaemia. Conclusion: Nutritional anaemia was the most commonly prevalent anaemia among the 
elderly population. Predominantly microcytic hypochromic RBCs, pencil cells and a few target cells with increased platelets are indicative of 
iron deficiency anaemia. These patients also had low MCV values. Bone marrow aspiration smears revealed low iron stores. Anaemia is 
considered the disease with multifactorial etiology, however, we hope that morphology of RBC and WBC along with other haematological 
findings might be helpful in findings the possible causes of anaemia. 
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Introduction 

 
Decrease in number of RBC or oxygen carrying capacity of 
blood is considered as anaemia which may vary due to 
different factors like age, sex, environment etc. More than 
1.5 billion people are suffering with anaemia worldwide.[1] 
Haemoglobin is an integral part of RBC; which are 
produced by bone marrow with the help of several nutrients 
and erythropoietic factor.[2] 
Various changes in morphology of RBC have been found 
during anaemia. Decrease of vitamin B2 and B6 can lead to 
microcytic whereas, decline of B12 induces synthesis of 
macrocytic RBC.[3] Anaemia has been found associated 
with ischemia and hypoxia. An insignificant high count of 
total leucocyte count (TLC) was found in anaemic compare 
to healthy individual. Whereas, neutrophils and basophils 
were high in anaemic patients.[4] 
Differential diagnosis of anaemia is still difficult for smaller 
health centres with limited facilities. Moreover, sometimes 
it is hard to differentiate anaemia of chronic disease with 
iron deficiency anaemia.[5] Type of anaemia and differential 
diagnosis of it can be obtained by morphologic assessment 
of RBC and WBC along with various other haematological 
findings.[6]      Mean     cell      volume      (MCV)     is     also  
 

 
an important parameter for the diagnosis as well as 
classification of anaemia.[7] 
Therefore, the present study was designed to assess the 
prevalence of anaemia and its relation with morphology of 
RBC and WBC in elderly population. 
 

subjects and Methods 

 
Study design 
In a Tertiary Care Hospital a total of 168 geriatric patients 
of age 65 years and above, male and female patients with 
geriatric level anaemia (Hb < 12 g/dl) admitted, were 
included in the study. Among these patients 92 were male 
and 76 were female patients. 
Informed and written consent from these patients was taken 
after explaining them the importance of study. A thorough 
physical and systemic examination, clinical history, family 
history, drug history and history of chronic diseases were 
documented before going for detailed relevant 
investigations. 
The haematological investigations with supporting 
biochemical parameters were estimated, which included 
complete blood count, serum ferritin test,    peripheral blood  
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likely whereas MCV value of more than 95 fl made the 
diagnosis of iron deficiency anaemia less likely.  
Alike, Mahmoud MY et al,[16] in their study assessed the 
causes of macrocytosis with MCV>95 fl in 124patients of 
age 75 years and above. They found that an elevated MCV 
value was a useful parameter directing further 
investigations, which ultimately yielded a definite diagnosis 
in 81 patients out of 124 in their study. At higher MCV 
value more than 100 fl, most of their patients were 
diagnosed as having megaloblastic anaemia, 
mvelodysplastic syndrome or chronic liver disease. 
Macrocytosis in rest of the cases could not be explained 
even after exhaustive investigations. They hypothesised that 
these cases could represent MDS in evolution. In their study 
reticulocyte count was initially low in the patients of severe 
megaloblastic anaemia but rapid elevation in the 
reticulocyte count was observed after vitamin B12 and folic 
acid therapy. Reticulocyte count was also observed to be 
higher in patients having active bleeding.  
Detailed peripheral blood smears were studied in all the 
patients and we found them to be of considerable diagnostic 
importance in evaluating anaemia in the elderly. Brill JR et 
al,[17] mentioned in their study the importance of detailed 
peripheral blood smear examination in the evaluation of 
anaemia in the elderly. The detailed examination of 
peripheral blood smears yielded important diagnostic clues 
and confirmatory evidence.  
Vu TTM et al,[18] also stressed the importance of peripheral 
blood smear examination in initial investigation of anaemia 
in elderly. Smieja MG et al,[19] also documented the 
importance of peripheral blood smear examination in 
recognizing and investigating anaemia in the hospitalized 
elderly people.  
Various studies suggest that MCV (microcytic, macrocytic 
and normocytic) along with RDW might be very helpful for 
the clinician in the diagnosis of the types of anaemia.[20] 
Decreased TLC along with altered morphology of WBC 
and RBC have been found helpful in the differential 
diagnosis of anaemia.[21]  
 
Variations in TLC were recorded in the present study. 
However, normal count was more common in comparison 
to high or low TLC. Moreover, morphological changes in 
WBC were more common for leukemia, multiple myeloma 
and diseases conditions which are well known to interfere 
with morphlogoy of WBC.[21,22] 
 

Several studies have shown decreased physical performance 
and strength in elderly anaemic patients. Pennix  BW et 
al,[23] found that decrement in performance of three different 
times functional tests Standing balance, five repetitions of 
sitting and rising from a chair and an 8 foot walk) roughly 
correlated with declining haemoglobin concentrations in 
community-dwelling elderly men and women.[24] Therefore 
timely and exact diagnoisis of anaemia is essential for 
elderly population.[21] 

 
 

Conclusion 

 
Nutritional anaemia was the most commonly prevalent 
anaemia among the elderly population. However, various 
other types of anaemia due to different pathologies may also 
be found in elderly population. Therefore, exact and early 
diagnosis of anaemia might be of prime importance for 
clinician for the treatment of anaemia in elderly subjects. In 
addition, predominantly microcytic hypochromic RBCs, 
pencil cells and a few target cells with increased platelets 
are indicative of iron deficiency anaemia. These patients 
also had low MCV values. Bone marrow aspiration smears 
revealed low iron stores. Anaemia is considered the disease 
with multifactorial etiology, however, we hope that 
morphology of RBC and WBC along with other 
haematological findings might be helpful in finding the 
possible causes of anaemia. 
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