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Iron Deficiency Anemia: An Analysis of Mean
Platelet Count Ratio of Before and After
Treatment in Bangladesh

ABSTRACT

Background: The most prevalent dietary-related anemia, iron deficiency anemia (IDA), is a
significant global public health issue. IDA causes micro thrombosis because iron inhibits
megakaryopoiesis. Thrombocytosis is improved with iron therapy..

Objective: The aim is to evaluate the role of mean platelet count ratio in iron deficient anemia
diagnosis.

Methods: A retrospective analysis was conducted in the pediatric ward of the Chuadanga
Sadar hospital between 11 November 2021 and 27 June 2022. 52 people in all have had
iron deficiency anemia identified (35 were males, and 17 were female).

Result: The age of the patients ranged from (3-240.1) months and was 4.8 years on
average. The average Hb was 8.1 g/dl, the average MCV was 60.8 fL, the average MPV was
5.7 fL, and the average MPV/PLT ratio was 0.012. The mean Hb was 10.8 g/dl, the mean
MCV was 68.3 fL, the MPV was 6.6 fL, the MPV/PLT ratio was 0.02 and the p value was
(0.01), considerably higher in the post-therapy group than in the pre-treatment group, and all
patients responded to the treatment.

Conclusion: Based on the data at hand, the MPV/ PLT ratio demonstrated an exceptional
level of performance in the diagnosis of IDA; the doctor should take note of this number. It is
probable that it will be used in panels alongside more traditional biochemical markers like
iron, TIBC, and serum ferritin.

Keywords: IDA; Mean:Platelet Count; MPV ratio; Bangladesh

1. INTRODUCTION

Iron is a key component of many molecular systems and is known to be an essential
cofactor,for many, different molecular structures [1]. It is a necessary component for the
formation of ‘new.red blood cells (RBC). It is retained as protein or pigment if it is not used in
an organic process [2]. According to estimates, 30% of the world's population has IDA, with
the:majority living in poor nations [3]. In poorer nations, inadequate nutritional intake, blood
loss due.to enteral worm infection, or both often induce iron deficiency and iron-deficiency
anemia. Consumption patterns (such as a vegetarian diet or avoiding red meat) and
pathological disorders (such as chronic blood loss or malabsorption) are the most prevalent
reasons in high-income nations. Ironically, high-income countries seem to have a greater
incidence of iron deficiency anemia than low-income nations. The high prevalence of iron
insufficiency in aged people is one cause of this [4].

The majority of the daily iron need (approximately 25 mg) is given by macrophages, which
phagocytose aging erythrocytes to supply the body with the remaining 1 to 2 mg of iron that
is necessary. However, because excess amounts of iron are often hazardous, their
absorption is limited. The endocrine hepcidin regulates the latter two systems and keeps




total body iron levels within normal limits, preventing both iron deficiency and excess [5].
Blood arteries benefit greatly from platelets. Platelets function primarily as a regulator of
hemostasis and thrombosis during their 5-7 day stay in the circulation after being generated
by megakaryocytes. The platelets in the blood are activated as a result of a vascular insult or
injury, which leads to adhesion to the extracellular matrix exposed under the endothelium,
the formation of platelet plugs, and ultimately the formation and consolidation of a thrombus
made up of a core and a thrombus membrane [6].

Circulating platelets come in a variety of sizes and functional states. Younger, more active,
and producing more thrombotic factors may be larger platelets. The size of platelets is
reflected by their mean platelet volume (MPV). It serves as a crucial indicator of platelet
function [7]. Even though MPV assessment offers data that is valuable for clinical decision-
making, it is still a research tool that hasn't been used to routine clinical decision-making [8].
Iron is not just connected to erythropoiesis; it also inhibits megakaryopoiesis::lren levels
control, along with genetic variables, the lineage commitment of megakaryocytic/erythroid
progenitors toward either bone cell or blood cell progenitors during. hematopoiesis and
thrombopoiesis [9].

A common finding with unusually low total body iron reserves is thrombocytosis, which may
encourage vascular thrombosis [10]. The MPV/PLT ratio quantitative relationship has been
proposed as a new parameter for the prediction of long-term mortality in patients with
cardiac diseases. Iron therapy should be administered precisely because it causes an
increase in thrombocytes in peripheral blood, even though it corrects the symptoms and
normalizes peripheral thrombocytes. Patients who have ischemic stroke, heart disease, or
thrombosis should use care while receiving iron treatment.

2. MATERIALS AND METHODS
2.1 Study design and sampling technigue

A retrospective analysis was carried. out in the pediatric department of the Chuadanga Sadar
hospital in Bangladesh from November 11, 2021, to June 27, 2022.

2.2 Data collection

As instances of undetected anemia, the patients in this research were sent to a hematology
facility. Investigations were performed on a total of 52 individuals (35 men and 17 women),
and the diaghosis of anemia was confirmed. Information about patients, including gender,
age, and other factors, was taken from their medical records. The patients were categorized
as IDA‘instances based on the data. Depending on normal iron values and/or abnormal Hb
electrophoresis, ‘individuals with hypochromic microcytic anemia other than IDA were
eliminated.

2.3 Statistical analysis

Computerized statistical software for social sciences (SPSS) version 25.0 was used to
compile and analyze the data. P values 0.05 were regarded as significant when using the
SPSS program to find the paired sample test and the independent sample T test. To
represent data, mean and standard deviation (SD) were utilized. The cutoff MPV/PLT point's
level was determined using the Roc curve.

3. RESULTS



Based on clinical information and laboratory tests such CBC, blood film, iron profile, and Hb
electrophoresis, the patients were identified as IDA cases (in some cases). The ratio of men
to women was 2.1:1. (35 patients were male and 17 patients were female). Patients ranged
in age from 3 to 240.1 months, with a mean age of 59.4 months (4.8 years).

With a range of 4.5 to 15.2 g/dl, the mean Hb is 8.1 g/dl, while the mean RBC was 4.61 g/dI.
The average MCV was 60.8 fL, the average MCH was 17.7 pg, and the average MCHC was
28.61 g/dl. The average MPV was 5.7, the average PLT count was 464,000, and the
average MPV/PLT ratio was 0.017. (Table.1).

Table 1: RBCs: IDA before treatment

Item N Minimum Maximum Mean SD

Age in months 52 3.11 240.1 59.4 62.3
RBC X10%/L 52 2.73 6.12 4.61 0.67
Hb g/dI 52 4.52 15.21 8.12 2.3
HCT % 52 17.81 44.70 27.8 5.5
MCYV (fL) 52 48.1 86.81 60.8 7.7
MCH (pg) 52 11.2 30.11 17.7 3.8
MCHC g/dI 52 22.11 34.71 28.61 3.1
RDW % 52 11.31 29.2 17.8 4.5
MPV (L) 52 4.34 9.01 5.7 1.2
Platelet (X10°/L) 52 99.1 1698 464.09 256.8
MPV/PLT ration 52 0.0029 0.055 0.017 0.008

Blood parameter changes after iron treatment_have been recorded and documented. The
mean Hb level was 10.8 g/dl and the mean RBC level was 4.8 g/dl. The average MCV was
68.3 fL, the average MCH was 21.5 pg, and the average MCHC was 31.3 g/dI.

The platelet count was 377,200; the. mean/RDW was 17.8%, and the MPV was 6.6. The
average MPV/PLT ratio is 0.02 percent. Table 2 displays these results.

Table 2: RBCs: IDA after treatment

Item N Minimum Maximum Mean SD
RBC X10™/L 45 3.15 6.28 4.8 0.6
Hb g/dI 45 5.99.1 21.30 10.8 2.7
HCT % 45 21 42.30 33.8 4.8
MCV (fL) 45 55.5 84.81 68.3 6.9
MCH (pg) 45 145 28.61 21.5 3.8
MCHC g/dI 44 24.2 37.71 31.3 2.7
RDW % 44 115 35.21 18.3 6.1
MPV (L) 42 4.37 9.72 6.6 1.3
Platelet (X10°/L) 45 188.1 1147 377.3 173.1
MPV/PLT ratio 45 0.0033 0.03 0.02 .0082

Additional statistical analysis has revealed that the MPV/PLT ratios changed statistically
significantly; it was 0.017 before treatment and became 0.02 after treatment. (Table.3)

Table 3: Means of blood parameters

Pre-treatment Post-treatment P value
RBC X10™/L 4.61 4.8 0.0001




HB (g/dl) 8.12 10.8 0.0001

HCT % 27.8 33.8 0.0001
MCV (fL) 60.8 68.3 0.0001
MCH (pg) 17.7 215 0.0001
MCHC (g/dl) 28.61 31.3 0.0001
RDW % 17.8 18.3 0.9
MPV , 5.7 6.6 0.001
Platelet (X10°/L) 464.09 377.3 0.06
MPV/PLT ration 0.017 0.02 0.01

Before and after therapy, there is no discernible correlation between MPV/PLATE COUNT
and gender, either male or female, according to Table 4.

Table 4: RBCs according to gender

Iltem Gender N Mean SD SE P value
MPV/PLT ratio

Before treatment Male 35 0.0158 0.011 0:001 0.007
After treatment Male 31 0.0207 0.0077 0.001

MPV/PLT ratio before

treatment Female 17 0.0178 0.008 0.002 0.6
After treatment Female 14 0.0196 0.0079 0.002

4. DISCUSSION

The results show that oral iron treatment.in individuals with IDA increases Hb, MCV, and
MPYV levels and decreases platelet count. The most typical form of anemia, iron deficiency
anemia, poses a threat to close to 25% of the global population. IDA often appears in young
women during menstruation and, in children as a consequence of inadequate nutrition.
During the pretreatment phase of the laboratory test, the lowest Hb level detected was 4.5
(g/dl), with a mean of 8.1 (g/dl). Averages for HCT, MCV, and MPV were 27.8 L/L, 60.8 L/L,
and 5.7 L/L respectively (fL). The mean Hb level over the post-treatment period was 10.8
(g/dl), with the lowest Hb level being 5.8 (g/dl). On average, the HCT was 33.8 (L/L), the
MCV was 68.3 (fL), and the.MPV was 6.6. (FL). Another study conducted at Adnan Mendere
University found thatithe Hb was 101.4(g/dl), MPV was 8.71.4(FL), and MCV was
70.71.4(FL). It.is conceivable that the late diagnosis in the current research, which led to
such a diverse ‘outcome, is what caused these results. Reactive thrombocytosis rapidly
recovers after.iron supplementation [11]. Due to the fact that intracellular iron is kept there,
ferritinis a. protein that is essential for preserving iron levels in humans. Some of the
hematologic features of IDA include low serum ferritin, low iron, increased total iron binding
capacity, increased erythrocytes, protoporphyrin, and improved transferrin binding receptor
levels [12]. In a previous study, kids received oral ferrous sulfate for eight weeks at a dose of
4 mg/kg/day while their MPV and thrombocyte levels were measured before and after [14].
Although there were fewer thrombocytes following iron therapy, the current study
demonstrated an increase in MPV. The duration and severity of the IDA may affect how the
process of platelet production is discovered. It reportedly promotes megakaryogenesis in
IDA. 1) In moderate IDA, thrombocytosis may be brought on by a higher primary cell inflow
rate and increased flow rate into the megakaryocyte compartment. Giant cell maturation is
accelerated, erythropoiesis inhibition causes stem cells to change, increasing the generation
of other pluripotent cells (a hemostatic compensatory mechanism), transferrin stimulator
impacts the development of nuclei, and iron prevents megakaryocyte maturation [14].



With iron treatment, there may be a release of big, active thrombocytes into the peripheral
circulation. Iron-induced elevated oxidative stress may cause a rise in MPV. Megakaryocyte
development may be sped up, normal, or increased when iron is present. Additionally, an
excess of iron may contribute to excessive platelet aggregation. Too much iron may make
oxidative stress worse, which encourages platelet aggregation [15]. According to the most
recent survey, there were more men than women. The relationship between sex and IDA in
children has been the subject of contradictory studies. In contrast to our research, data from
Yemen and India revealed that females were more likely than boys to have IDA [16]. Boys
are more susceptible, nevertheless, according to evidence from Western Kenya and Haiti
[17]. 7,148 children, ranging in age from 6 to 59 months, were recorded in the 2011-2012
Pakistan National Nutrition Survey, which also contained a variety of quantitative data. 3449
females and 3699.1 males were counted. 70 of the 80 IDA patients who participated.in the
trial were female, whereas 10 were male, according to another study [20]. The.difference
could have been caused by the tiny sample size. At a 95% confidence level, the probability
that the real value will not fall inside the error bar's range is merely 5%. The tolerance was
74% and the accuracy was 45% based on the MPV/PLT ratio of the ROC curve analysis in
both the pre- and post-treatment periods. The AUC is 0.67 and‘the P-value is 0.002 at the
0.015 cutoff. Another research from Korea found that the tolerance was 72.7% and
specificity was 79.6% for the MPV/PLT ratio in the before and after treatment periods at a
cut-off rate of 0.0318 with a significant p-value (0.001)/[21]. The pediatrician may have a
strong index of suspicion to diagnose IDA if the MPV/PLT ratio is at level 0.015.

5. CONCLUSION

Based on the data at hand, the MPV/ PLT ratio demonstrated an exceptional level of
performance in the diagnosis of IDA; the doctor should take note of this number. It is
probable that it will be used in panels alongside:more traditional biochemical markers like
iron, TIBC, and serum ferritin.
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