82 International Journal of Statistics in Medical Research, 2022, 11, 82-87

Evaluation of Frequency and Type of Severe Anemia in Patients
Referred to the Bagqiyatallah Hospital in Tehran in Six Months; A

Descriptive Cross-Sectional Study

Hamid Reza Jalalian’, Meysam Shasti?, Sadrollah Mahmoudi® and Hassan Goodarzi*”

"Department of Hematology and Oncology, Bagiyatallah University of Medical Sciences, Tehran, Iran

®Internal Medicine Specialist (Internist), Bagiyatallah University of Medical Sciences, Tehran, Iran

3Emergency Medicine Specialist, Associated Professor of Bagiyatallah University of Medical Sciences,

Tehran, Iran

*Trauma Research Center, Faculty of Medicine, Baqiyatallah University of Medical sciences, Tehran, Iran

Abstract: Purpose: To investigate the frequency and types of severe unknown anemia in patients referred to the
Bagiyatallah Hospital (Tehran) for six months.

Methods: In this descriptive cross-sectional study, the patients with severe unknown anemia referred to the Bagiyatallah
Hospital (Tehran, Iran) were selected over six months. Following consideration of inclusion and exclusion criteria, 230
patients with severe anemia (hemoglobin (Hb) > 8gr/dl) were included. Complete medical history was obtained from the
patients and additional biochemical blood analyses were applied to determine the frequency and type of anemia. SPSS
(v.19) software was used to analyze the findings and the significance level was defined as a p-value <0.05.

Results: In chronic disease anemia (47.5%), gastrointestinal bleeding-associated anemia (29%), bleeding malignancies
anemia (21.5%), and aplastic anemia (2%). There were significant differences (p<0.05) in the frequency of different
types of normocytic anemia. The highest frequency was detected in folate deficiency anemia (46%), hypothyroidism
anemia (34%), and B12 deficiency anemia (20%), respectively. The hemolytic anemia represented a significant
difference (p<0.05) in comparison with sickle cell anemia (95%). Also, sickle cell anemia showed a significant difference
(p<0.05) between thalacemia-associated anemia (95%) and malignancy-related anemia (95%)

Conclusion: Respectively, the highest frequency of anemia in patients was found in chronic diseases and gastrointestinal
bleeding. It is suggested that more attention should be paid to the type of anemia of patients referred to the urgency of

hospitals.
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1. INTRODUCTION

Anemia (erythrocytopenia) is a pathologic condition
in which the blood has a lower than a normal number of
red blood cells (RBS) or Hb, or a lowered ability of the
RBCs to carry and supply the blood oxygen. Anemia is
the most common blood disorder, affecting about one-
third of the global population. This condition is more
common in women than men, during pregnancy, and in
children and elderly individuals. Anemia can be caused
by bleeding (following trauma and gastrointestinal
bleeding), decreased RBC production (following iron
deficiency, vitamin B12 deficiency, thalassemia, and
several neoplasms), and increased RBC breakdown
(following sickle cell). This condition can also be
classified based on the size of the RBC and the
amount of Hb in each cell [1]. Factors affecting the Hb
levels include age, sex, race, pregnancy, genetics,
environment, and lifestyle. Thus, the causes of anemia
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can vary among different societies [2]. Anemia is
typically diagnosed on a complete blood count. Apart
from reporting the number of red blood cells and the
hemoglobin level. A moderate degree of iron-deficiency
anemia affected approximately 610 million people
worldwide or 8.8% of the population. It is slightly more
common in females (9.9%) than males (7.8%). Mild
iron deficiency anemia affects another 375 million [3].
Severe anemia is prevalent globally, especially in sub-
Saharan Africa [4] where it is associated with infections
including malaria and invasive bacterial infections [5].

Based on the biological aspect, anemia is caused
by an imbalance in the loss and production of RBC [6].
Possible causes of anemia include nutritional
deficiencies, inflammation, genetic disorders, or
excessive RBC loss (due to hemolysis or blood loss)
[7]. Four indices of RBC, Hb, MCV, and RDW are
routinely measured to detect the presence or absence
of anemia [8]. Other biochemical analyses such as
Hematocrit (MCH) and MCHC can also be obtained [9].
For adult men, the Hb < 14 gr/dl is a sign of anemia,
and for adult women, it is < 12 gr/dl [10].
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Morphologically, anemia is also defined based on the
size of the RBC [11]. If the RBCs are < 80 um, it is
called microcytic anemia, 100 > RBC > 80 uym it is
called normocytic anemia and RBC > 100 pym it is
called macrocytic anemia [12].

Since anemia is associated with the increased
mortality rate in women and children, fatal
consequences at birth, decreased productivity in
adults, and cognitive or behavioral developmental
disorders in children, besides as children and women
are severely affected by this disease, it is important to
determine the rates of anemia and appropriate Hb
levels for the population of Iran. Thus, we conducted
this descriptive cross-sectional study with the aim of
investigating the frequency, type, cause, mean age and
sexual distribution in patients with severe unknown
anemia referred to the Bagiyatallah Hospital in Tehran
over six months.

2. MATERIALS AND METHODS
2.1. Study Design

In a descriptive cross-sectional study, the patients
with severe anemia (Hb < 8 gr/dl) with an unknown
cause of disease were admitted to the Bagiyatallah
Hospital (Tehran, Iran) over six months. Then,
additional biochemical tests were conducted to
determine the type and frequency of anemia.

2.2. Inclusion Criteria

Whole referred patients with severe anemia (Hb < 8
gr/dl) with a primary unknown cause were included in
the present study. Various age groups of males and
females were included.

2.3. Exclusion Criteria

All dissatisfied patients participated in the study,
and patients with known anemia following diagnostic
laboratory analysis or the patients with treated anemia
were excluded from the study.

2.4. Data Collection

To collect data, a predesigned checklist was used
with various items including patient demographic
information (age and sex) and Hb levels.

2.5. Statistical Data Analysis

SPSS statistical software (v. 18) was used for data
analysis. Numerical data were shown as mean
standard deviation and qualitative data as frequency
and percentage and variables were compared using
relevant tests. In all tests, p < 0.05 was considered
statistically significant.

3. RESULTS

3.1. Frequency of Normocytic Anemia

Following the assessment of types of normocytic
anemia, respectively the highest frequencies were
detected in chronic disease anemia (47.5%),
gastrointestinal bleeding-associated anemia (29%),
bleeding malignancies anemia (21.5%), and aplastic
anemia (2%). There were significant differences
(p<0.05) in the frequency of different types of
normocytic anemia (Table 1).

3.2. Prevalence of Microcytic Anemia

According to the findings of types of microcytic
anemia, the highest frequency was found in iron

Table 1: Frequency, Percentage, and the Level of Significance in Different Individuals Referred to Bagiyatallah

Hospital during a Period of 6 Months

Types of anemia Subgroups Frequency (n) Percentage (%) p-value
Normochromic Chronic disease anemia 57 47.5 P<0.05
normocytic anemia ; ; ; ;
Gastrointestinal bleeding anemia 35 29
Bleeding malignancies anemia 25 21.5
Aplastic anemia 3 2
Normochromic microcytic Iron deficiency anemia 35 50
anemia
Thalassemia associated iron deficiency 27 38
Sickle cell anemia 8 12
Macrocytic anemia Folate deficiency 14 46
Hypothyroidism anemia 10 34
B12 deficiency 6 20
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Table 2: Mean Hb Levels in Different Groups of Severe Anemia

Types of anemia Mean Hb (mg/dl) p-value
Folate and B12 deficiencies 7.8 0.002

Hypothyroidism anemia 7.7
Hemolytic anemia 6.9
Bleeding malignancies anemia 6.3
Apelastic anemia 6.3
Gastrointestinal bleeding anemia 6.3
Chronic disease anemia 6.1
Thalassemia associated iron deficiency 6.1
Iron deficiency anemia 5.8
Sickle cell anemia 5.8

deficiency anemia, thalassemia-associated iron
deficiency, and sickle cell anemia, respectively. Also,
there was a significant (p<0.05) difference in the
frequency of microcytic anemia (Table 1).

3.3. Prevalence of Macrocytic and Megaloblastic
Anemia

As the results showed, the highest frequency was
detected in folate deficiency anemia (46%),
hypothyroidism anemia (34%), and B12 deficiency
anemia  (20%), respectively. Also, significant
differences (p<0.05) were found among the types of
macrocytic anemias (Table 1).

3.4. Prevalence of Hemolytic Anemia
In the study population of 230 patients with severe

anemia, 10 patients (4.3% of the population)
represented hemolytic anemia.

Table 3: Mean Age of Patients with Severe Anemia

3.5. Mean Level of Hb in Patients with Severe
Anemia

The lowest and highest Hb levels of individuals
were found at 3.9 and 7.9 mg/dL. The lowest mean Hb
level was detected at 5.8 mg/dl (in iron deficiency
anemia and sickle cell anemia) and the highest mean
Hb level was found at 7.8 (related to folate and B12
deficiency anemia). Besides, the mean Hb level in a
total population of patients with severe anemia was
6.24+0.9 mg/dL. A significant difference (p<0.05) was
found among macrocytic-associated anemia for folate
and B12 deficiency in comparison with sickle cell,
thalassemia, iron deficiency, gastrointestinal bleeding,
and chronic disease anemias (Table 2).

3.6. Mean Age of Patients with Severe Anemia

The lowest and highest age of patients 18 and 92
years and the total mean age of patients was

Types of anemia Mean age (year) p-value
Hemolytic anemia 64.3 0.000
Bleeding malignancies anemia 63.7
Apelastic anemia 61.3
Hypothyroidism anemia 61.2
Gastrointestinal bleeding anemia 57.3
Chronic disease anemia 57
Folate and B12 deficiencies 53.8
Iron deficiency anemia 51.9
Sickle cell anemia 39
Thalassemia associated with iron deficiency 31.1
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54.56+15.6 years. The lowest mean age was 31.1
years for thalassemia anemia with iron deficiency and
the highest mean age was 64.3 years for hemolytic
anemia. From the point of view of age, hemolytic
anemia represented a significant difference (p<0.05) in
comparison with sickle cell anemia (95%). Also, sickle
cell anemia showed a significant difference (p<0.05)
between thalacemia-associated anemia (95%) and
malignancy-related anemia (95%) (Table 3).

3.7. Sexual Distribution of Patients with Severe
Anemia

No significant (p>0.05) differences were found in
patients with severe anemia according to the genders
(Figure 1).
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Figure 1: Gender frequencies in various types of anemia in
patients reffered to the Bagiyatallah hospital.

4. DISCUSSION

Anemia is a condition in which the Hb concentration
or RBC count is less than the normal level. This
pathologic condition affects approximately one-third of
the world's population [13]. Anemia is associated with
the increased mortality rate in women and children,
devastating consequences at birth, decreased
productivity in adults, and cognitive and behavioral
developmental disorders in children. Various factors
such as age, sex, race, pregnancy, genetics, and
environment can affect Hb levels. Possible causes of
anemia are nutritional deficiencies, inflammation,
genetic disorders of Hb, or excessive RBC loss
following hemolysis. This study was designed to
determine the frequency, type, and cause of anemia in
320 patients with severe unknown anemia (Hb < 8

mg/dl) referred to the Baqiyatallah Hospital (Tehran,
Iran) over six months.

Seydagmet Akin assessed the prevalence of
anemia in Turkish patients with severe anemia (Hb <7
mg/dl). 112 patients participated in this study and
various types of anemia were evaluated in this study.
Finally, the most common type of anemia was reported
as IDA anemia. But in our study represent the
prevalence in the Iranian population, the highest
prevalence was related to chronic disease anemia. In
2014, Lawrence Tim Goodnough evaluated the
prevalence of anemia in people with Hb < 9 mg/dl in
the United States. In this study, 232 patients
participated and IDA was reported as the most
common type of anemia among the patients. Also, the
anemia associated with chronic diseases, hemolytic
diseases, and blood malignancies in the next level.
Besides, in our study, the highest prevalence of anemia
was reported as chronic disease-associated anemia.
Mahmoudi et al. evaluated the frequency of IDA in 866
Iranian pregnant women in 2014. The prevalence of
anemia was detected at 4.13% and the rate of anemia
was higher considerably in pregnant women in urban
areas than in rural regions. The results of regression
analysis showed that the maternal age, fertility number,
pre-pregnancy care, unwanted pregnancy, iron pill
consumption, tea consumption, and mother's education
level had a significant effect on anemia. In our study,
the causes of anemia were not studied, but in terms of
the similar prevalence of this study, iron deficiency
anemia was the most common. In 2017, an important
study conducted by Min Li et al., entitled “Prevalence of
anemia among Chinese rural residents anemia
prevalence” (Beijing, China) showed that the
prevalence of anemia in individuals < 11 years was
5.5%; 17 years was 8.1%, 18-44 years was 10%, 45-59
years was 9.6% and people > 60 years was 12.6%.
According to the findings, the prevalence of anemia
showed incremental trend compared to the last
decade. In our study, anemia also has a significant
relationship with age [14]. A 2017 study by Bison
Karaka Sidam on the prevalence of anemia and its
associated factors in women of reproductive age in the
Turkish city of lzmir at Ege Hospital found that the
prevalence in women of reproductive age Anemia was
27.8%, of which 56% had iron deficiency, 37% had iron
deficiency anemia and 6.7% had severe anemia. In our
study, iron deficiency anemia is also the most common
[15]. Ashfikour et al. (2021) conducted a
comprehensive study on the prevalence of anemia in
the women population of reproductive age in
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Bangladesh, Maldives, and Nepal. They concluded that
the highest prevalence of anemia was associated with
iron deficiency; 41% in Bangladesh, 58% in the
Maldives, and 40% in Nepal. The prevalence of
moderate to severe levels of anemia was higher in
uneducated women and pregnant women. In our study,
in people with severe anemia, the most common type
of anemia was also iron deficiency anemia [16].
Carvalho Malta and coworkers evaluated the anemia
prevalence in the adult Brazilian population in 2020.
They found that 9.9% of Brazilian adults suffer from
anemia. This condition was found at a higher rate in
elderly women with low education, black, and residents
of the northern and northeastern regions. Also, they
found that normocytic normochromic anemia was the
most common type of anemia at 56.0% of total
population. Goodnough et al. assessed the frequency
of anemia in patients with Hb < 9 mg/dl in the United
States (2014). In their study, 232 patients were
participated and following biochemical analysis and
they found that the IDA, chronic diseases-associated
anemia, hemolytic-associated anemia diseases and
malignancy-associated anemia were the most common
types of anemia respecticely.

5. CONCLUSIONS

According to the results of this study, the highest
frequency of anemia in patients referred to the
Baqiyatallah hospital was chronic diseases-associated
anemia, and gastrointestinal bleeding-associated
anemia, respectively. Thus, emergency medicine
specialists and physicians present in this ward are
recommended to make the best decision for
therapeutic intervention by considering the prevalence
of anemia in Iranian patients referred to the hospital.
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