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INTRODUCTION

Increasing knowledge of the mechanism of
anemia production has stimulated a series of
particularly important research on their treatment,
which has allowed, in our century, the discovery of
liver extracts and, more recently, vitamin B12 and
folic acid, very useful in combating certain forms of
anemia.

Anemia is defined in current practice by
decreasing the values of parameters that assess
theamountof erythrocytes in circulation; their
number, volume (hematocrit) and hemoglobin
content. That is why the blood count is the
mandatory primary investigation in all situations
where the presence of anemia is presumed.

Erythrocyte parameters and quantitative
evaluation of circulating erythrocytes allows a first
assessment of the degree of anemia and subsequently
serves for the dynamic follow-up of post-therapeutic
evolution.

MATERIAL AND METHODS

The biological material for determining
erythrocyte parameters was peripheral blood
collected from 34 patients. The study was conducted
over a period of 2 years, between 2017-2019.
The complete blood count (venous blood, pink
vacutainer / purple-K3-EDTA) was used to study
erythrocyte parameters. The method used for the
hemogram was flow cytometry (flow cytometry) on
the SYSMEX XN-3000 automatic analyzer (Fig. 1).
The hemogram was also accompanied by a peripheral
blood smear, which involves microscopic analysis of
the cellular elements of the blood.

RESULTS AND DISCUSSIONS

Of the 34 patients investigated, 24 were
women and 10 men (Fig. 2), so women are more
affected by this disease than men. 19 patients (63%)
come from urban areas and 15 patients (37%) come
from rural areas (Fig. 3).
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On the age criterion, the most affected by
megaloblastic anemia are patients aged between 61-
70 years in a percentage of 38.2%, followed by the
age category of 51-60 with a percentage of 17.64%
(Fig. 4).

The age categories less affected in our case are
30-40 years, with a percentage of 5.9% followed by
the category of those over 80 years with a percentage
below 3% (Fig. 4).

The average erythrocyte volume(VEM) is
calculated according to the following erythrocyte
formula: VEM = Hct (%) * 10 / Nr.Ert (* 106 / ql)
and is expressed in femtoliters.

Medium erythrocyte volume (VEM) is the
erythrocyte index that differentiates between
microcytic (low volume), normocytic (normal
volume) and macrocyte (high volume) anemias.
Normal values are 80-94 fL (um3). In the
morphological analysis on the smear, normal
erythrocytes have an average diameter of 7-8 pm:
those with small dimensions (microcytes) correspond
to a low VEM, and those with large dimensions
(macrocytes, up to 12 um, or megalocytes, over 12
mm) correspond to an increased FEV. An increased
VEM value may also occur in chronic alcohol
consumption, hypothyroidism or in hemolytic
anemias (due to the presence of reticulocytes, which
have a larger volume than mature red blood cells).

In the case of the 24 women investigated, 4 of
them (16.7%) have normal values, while a number of
20  patients registered pathological  values
representing a percentage of 83.3%. The highest
value is recorded in the case of a 79-year-old patient
and is 142.711 (Fig. 5).

Out of the total of the 10 male patients studied,
3 of them have normal FEV values representing a
percentage of 30%, and in the remaining 7 patients
(70%) we encounter pathological values. The highest
value was found in a 59-year-old patient with a value
of 141.4 11 (Fig. 6).

Mean erythrocyte hemoglobin (HEM) and
mean erythrocyte hemoglobin concentration
(CHEM) are useful erythrocyte parameters in the
differential diagnosis of the cause of anemia. Normal
values are 27-33 pg for HEM and 32-36% for



CHEM. Low values of CHEM (hypochromia) are
found in microcytic anemias, normal values
(normochromia) in macrocytic anemias (due to the
large volume of red blood cells, although the amount
of hemoglobin = HEM is increased, the concentration
remains normal) and high values (hyperchromia) in
hereditary spherocytosis , sickle cell disease and
HbC. Low values of HEM occur in hypochromic
microcytic anemias.

Mean erythrocyte hemoglobin (HEM) has
the following formula HEM = Hb (g / d L) / No.Ert
(* 106 / ql) and is expressed in picograms (pg).

In the case of the 24 patients, 20 patients
registered increased values (83.3%), the highest
value being registered in a 79-year-old patient with
48.1 pg 16.7% of the total women registered normal
values HEM, the lowest value being 29.4 pg in a 47-
year-old patient (Fig. 7).

Out of the total of the 10 studied male patients,
9 patients, respectively a percentage of 90%
registered pathological values, the highest value was
found in a 59-year-old patient, a value of 49pg, and a
percentage of 10% had normal values (Fig. 8).

The averageerythrocyte hemoglobin
concentration (CHEM=Mean erythrocyte
hemoglobin  concentration) is the  average
hemoglobin concentration in a given volume of
erythrocytes. CHEM is expressed in g / dL.

In the case of patients (Fig. 9) a percentage of
20.1% and 5 women respectively had abnormal
values and a number of 19 women, ie a percentage of
79.1% had normal values.

From the sample of 10 men, a percentage of
20% with abnormal values and a percentage of 80%
normal values were registered (Fig. 10).

Fig. 1. Sysmex XN-3000 Analyzer
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Fig. 4. Percentage representation of patients by age groups
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Fig. 5. Graphical representation of VEM in women according to age
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VEM values in men by age
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Fig. 6. Graphical representation of VEM in men by age
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Fig. 7. Graphical representation of HEM in women according to age
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Fig. 8. Graphical representation of HEM in men by age
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CHEM values in women according to age
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Fig. 9. Graphical representation of CHEM in women according to age
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Fig. 10. Graphical representation of CHEM in men by age

CONCLUSIONS which records pathological values in 83.3%
of women and in 90% of men.
Megaloblastic anemia is a macrocytic e The average concentration of erythrocyte
anemia (VEM> 100 FL) and normochrome hemoglobin (CHEM) has a high percentage
(normal CHEM). It is due to folic acid or of normal values (80% women and men),
vitamin B12 deficiency. megaloblastic anemia being a macrocytic
The most modified erythrocyte indices are anemia (erythrocytes decrease much more
the mean erythrocyte volume (VEM) which than hemoglobin or hematocrit).
has pathological values in 83.3% of women e Women have more frequent megaloblastic
and 70% of the men investigated and the anemia (70.58%) than men, and the most
average erythrocyte hemoglobin (HEM) affected age group is between 61-70 years
(38.2%).
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ABSTRACT

Over a period of 2 years, between 2017-2019, a study
of erythrocyte parameters was performed in 34
patients with megaloblastic anemia. The complete
hemoleukogram accompanied by the peripheral
blood smear was used as working methods for the
study of erythrocyte parameters. Peripheral blood
smear investigations Mean erythrocyte volume
(VEM) and mean erythrocyte hemoglobin (HEM) are
the most pathologically altered erythrocyte indices.
The average erythrocyte hemoglobin concentration
(CHEM) is an index within relatively normal limits.
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