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INTRODUCTION: Microcytic hypochromic anaemia is characterised by decreased haemoglobin (Hb), packed 
cell volume (PCV), mean corpuscular volume (MCV), mean corpuscular haemoglobin (MCH), mean corpuscular 
haemoglobin concentration (MCHC) and normal to increased red cell distribution width (RDW). The peripheral blood 

smear shows microcytic cells containing less Hb (hypochromic), anisocytosis and poikilocytosis. Serum ferritin(S.Ferritin) concentrations suggests 
the level of circulating ferritin related to body stores of iron. Ferritin iron forms a reserve which can be drawn on when necessary for the synthesis of 
haemoglobin or other iron containing compounds. This is of particular importance in states of negative iron balance, and under these conditions 
storage iron is mobilized and eventually entirely depleted.

AIM: A descriptive study to evaluate microcytic hypochromic anemia based on Serum.Ferritin (S.Ferritin).

MATERIALS AND METHODS: 1123 patients were referred to our lab with anaemia for investigations. 100  patients were selected for the 
study after proper clinical examination, history taking and screening for microcytic hypochromic anaemias. Peripheral smear examination, 
hematological parameters and S.Ferritin were done for the selected100 samples .

RESULTS: S.Ferritin levels are decreased in Iron deficiency anemia (IDA ),increased in Anemia of chronic disease(ACD) and decreased to normal 
in combined anaemia of chronic disease and iron deficiency anaemia.

CONCLUSION: S.Ferritin along with peripheral smear examination and automated haemogram are helpful in distinguishing iron deficiency 
anaemia and anaemia of chronic disease, but not helpful in distinguishing them from combined anaemia of chronic disease and iron deficiency 
anaemia.
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INTRODUCTION
Heightened awareness in recent years of the adverse consequenc-
es of anaemia has prompted further efforts to reduce its prevalence. 
Anaemia, defined as a low blood haemoglobin concentration, has 
been shown to be a public health problem that affects low, middle 
and high-income countries and has significant adverse health conse-
quences, as well as adverse impacts on social and economic develop-
ment (1,2,3). It is a global health problem which has affected both de-
veloped and developing nations.    

Morphologically, anaemia is classified into microcytic hypochromic, mac-
rocytic and normocytic normochromic anaemia. Causes for microcytic 
hypochromic anaemia are Iron deficiency anaemia, Anaemia of chronic 
disease, Disorders of globin synthesis, Sideroblastic anaemia, Lead intoxica-
tion4. The ability to sample and measure a segment of the ferritin pool in 
the body provides a method for the direct assessment of body iron stores.

MATERIALS AND METHODS
iia) EXPERIMENTAL DESIGN
This study entitled “ EVALUATION OF MICROCYTIC HYPOCHROMIC 
ANAEMIA BASED ON SERUM.FERRITIN ”  is  a cross-sectional descrip-
tive study done in Meenakshi medical college and Research Institute, 
Kanchipuram from 2014 – 2016.

In the study period, 1123 patients were referred to our lab with anae-
mia for investigations. 100 patients were selected for our study after 
applying inclusion and exclusion criteria. A thorough history taking 
and complete clinical examination was done followed by evaluation 
of haematological parameters and peripheral smear examination 
which were stained with Leishman’s stain. S.Ferritin was done for all 

the cases. Being an invasive and painful procedure, bone marrow ex-
amination was excluded from the study.

INCLUSION CRITERIA
1.	 Age group – 21- 50 years
2.	 Sex – both males and females
3.	 Haemoglobin </= 8gm%
 
EXCLUSION CRITERIA 
1.	 Immunocompromised patients
2.	 Known cases of haemolytic anaemia
3.	 Pregnancy/lactation
4.	 Dimorphic anaemia
5.	 Patients on treatment with iron or who had blood transfusion in 
the past three months.

S.Ferritin was estimated by immunoenzymometric assay.

STATISTICAL ANALYSIS
As our study was a cross sectional descriptive study, statistical analysis 
was not done.

ETHICAL CONCERN
Ethical clearance was obtained from the ethical committee meeting 
conducted at Meenakshi medical college.

RESULTS AND OBSERVATION

Of the 100 patients who were selected for the study, 58 were females 
and 42 were males.
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The age group of selected 100 patients range from 21 – 50 years. Ma-
jority of the patients came under the age group of 41 – 50 years.

In our study, most of the patients presented with easy fatiguability 
(94%), palpitation (86%), breathlessness (68%), loss of appetite and 
weight.

Out of 58 females, 72% presented with menorrhagia and irregular cy-
cles.

On examination, 98 out of 100 patients were found to have pallor.

Among the 100 patients with microcytic hypochromic anaemia, 78  
were diagnosed to have iron deficiency anaemia, 18 patients were 
diagnosed to have anaemia of chronic disease and 4 patients were 
found to have combined anaemia of chronic disease and iron defi-
ciency anaemia.

Out of the 78 patients who were diagnosed to have iron deficiency 
anaemia, 22 patients had nutritional cause, 34 patients had abnormal 
uterine bleeding, 8 patients had uterine fibroid, 6 patients had haem-
orrhoids, 1 patient had multiple pregnancy and 3 had history of re-
peated miscarriage, 2 patients had hook worm infestation and 2 had 
chronic gastric ulcer.

              Graph 1: Etiological Patterns of Iron deficiency anaemia

Of the 18 patients with anaemia of chronic disease, 6 patients had 
early onset diabetic nephropathy, 4 had chronic obstructive pulmo-
nary disease (COPD), 4 had bilateral polycystic kidney disease, 2 had 
recurrent pyelonephritis and 2 had alcoholic liver disease.

Graph 2: Etiological Patterns of Anaemia of chronic dis-
ease

Out of the 4 patients with combined anaemia of chronic disease and 
iron deficiency anaemia, two patients had rheumatoid arthritis with 
iron deficiency anaemia and two had COPD with iron deficiency anae-
mia.

The average red blood cell (RBC) count in our study is 3.11million/
mm3.

TABLE 1: RELATIONSHIP BETWEEN MCV AND ETIOLOGY

ETIOLOGY LOW MCV NORMAL MCV HIGH MCV
IDA 58 20 0
ACD 14 4 0

ACD+IDA 3 1 0

ACD + IDA – Combined anaemia of chronic disease with iron deficien-
cy anaemia.	

TABLE 2: RELATIONSHIP BETWEEN MCH AND ETIOLOGY

ETIOLOGY LOW MCH NORMAL MCH HIGH MCH
IDA 56 22 0
ACD 12 6 0
ACD + IDA 3 1 0

TABLE 3: RELATIONSHIP BETWEEN RDW AND ETIOLOGY

ETIOLOGY RDW-Normal RDW-Increased
IDA 14 64
ACD 13 5
ACD+IDA 1 3

The S.Ferritin in our study range from 10 – 420 ng/ml.  

Out of the 78 iron deficiency anaemia cases, all the 78 cases showed 
decreased S.Ferritin. All the 18 cases of anaemia of chronic disease 
showed increased S.Ferritin. Out of the 4 cases of combined iron de-
ficiency anaemia with anaemia of chronic disease, 2 cases showed de-
creased S.Ferritin and 2 cases showed normal S.Ferritin.

DISCUSSION
Females are predominant in our study which accounts to 58%. This is 
similar to the study conducted by Susan Kolahi et al which showed 
53.4% of females.5

Pallor was seen in 98% of cases in our study. This also correlates with 
the study done by Khatri et al6 which showed pallor in 95%  males 
and 97 %  females.

Among the 58 female patients, 42 patients had menorrhagia due 
to various reasons like abnormal uterine bleeding and fibroid. This 
would account for 72% where as the study done by Fiona Barr et al 
quoted a  prevalance of 9 – 14% in women of age group 17- 50 in 
Western European populations and 20 % in China7.

In patients with iron deficiency anaemia, 74 % had low MCV. This cor-
relates with the literature study of 70%8. In patients with anaemia of 
chronic disease, 77% had low MCV. The literature shows that anaemia 
of chronic disease may also present with low MCV9.

RDW is increased in 64 out of 78 iron deficiency anaemia cases which 
would account for 82%. This is similar to the 90% quoted by Marsh W 
Jr et al10. 

All 78 cases (100%) of iron deficiency anaemia showed decreased S.
Ferritin which can be compared with the study done by Frank H Wians 
et al11. 20 cases showed normal MCV with low S.Ferritin which can be 
explained by the fact that patients would have been in the storage 
iron depleted stage12.

All 18 cases (100%) of anaemia of chronic disease showed increased 
S.Ferritin which can be compared to Study done by Frank H. Wians 
et al11. Serum ferritin concentration is directly related to reticuloen-
dothelial iron stores. Ferritin show acute phase responses to  inflam-
mation as its synthesis is enhanced by interleukin – 1 which is the pri-
mary mediator of the acute phase response. Thus, in the presence of 
inflammation, ferritin concentrations may be high(13,14)

According to the literature15, combined anaemia of chronic disease 
with iron deficiency anaemia shows normal to low S.Ferritin which is 
seen as decreased S.Ferritin in 2 cases and normal S.ferritin in 2 cases.

CONCLUSION 
Automated haemogram along with peripheral smear examination 
is beneficial for the diagnosis of majority of cases of microcytic hy-
pochromic anaemia. S.Ferritin is helpful in distinguishing Iron de-
ficiency anaemia and Anaemia of chronic disease but not in distin-
guishing them from combined anaemia of chronic disease and iron 
deficiency anaemia. Hence, further iron studies along with S.Ferritin 
might help in such challenging cases.
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