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Association between anemia of inflammation and
hematological parameters of aggressive periodontitis
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ABSTRACT
Introduction: Anemia of inflammation formerly also called anemia of chronic disease, a cytokine-mediated anemia is a
frequent complication of many inflammatory conditions or neoplastic disorders which are not due to decreased action of
bone marrow or other diseases. It occurs despite the presence of adequate iron stored and vitamins. Periodontitis is an
inflammatory disease of the periodontal tissues (the supporting tissues of the tooth) caused by specific microorganisms.
Periodontal infections most often involve anaerobes such as Treponema denticola and Porphyromonas gingivalis. Studies
show that reduced hemoglobin levels, erythrocyte counts, and increased white blood cells count are observed in patients
with chronic generalized periodontitis, suggesting that this condition may be associated with anemia of chronic disease. This
study was an attempt to determine the association between anemia of inflammation and the blood parameters of patients with
aggressive periodontitis. Materials and Methods: Patients were selected from those attending the outpatient department
of Saveetha Dental College and Hospitals and divided into two groups. Informed consent was obtained from the patient
before sample collection. 3 ml of venous blood was collected and distributed in ethylenediaminetetraacetic acid collection
tubes and centrifuged in 3000 rpm for serum. Then, serum was separated and analyzed by Mindray Hematology Analyzer
for erythrocyte count, hemoglobin, leukocyte count, mean corpuscular volume, mean corpuscular hemoglobin concentration
(MCHC), erythrocyte sedimentation rate, and packed cell volume (PCV). Conclusion: The present study showed that
periodontal inflammation results in a decrease in a number of erythrocytes and levels of hemoglobin. This implies that
aggressive periodontitis like other chronic conditions may lead to anemia. This anemia is mild to moderate, and inflammatory
cytokines may also play a role in its pathogenesis.
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INTRODUCTION
Aggressive periodontitis is a rare form of inflammatory
periodontal disease, which is characterized by
a rapid onset and progression, resulting in rapid
attachment and considerably higher bone loss. It has
an early onset, predominantly found in young adults
ranging 18–25 years.[1] The predominant causative
organisms for periodontal diseases are anaerobes
such as Treponema denticola and Porphyromonas
gingivalis.[2] Anemia of inflammation was previously
known as anemia of chronic disease, is a mild to
moderately severe anemia with the hemoglobin levels
rarely <8 g/dl. This condition usually develops at
the setting of infections, inflammatory reactions, or
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malignancies.[3] The defining biochemical features of
anemia of inflammation include low serum iron levels,
despite adequate systemic iron stores. The concentration
of serum transferrin is also reduced during chronic
inflammation.[4] The erythrocytes are normal sized,
with normal hemoglobin content, but the total number
of the cells is reduced. Hence, this type of anemia
is termed as normocytic, normochromic anemia.[5]
Recent studies have discovered that prolonged anemia
of inflammation results in decrease in the erythrocyte
size and its hemoglobin content in many cases.[6] Some
conditions related to anemia of inflammation include
anemia of critical illness and anemia of chronic
renal disease, which are seen in hospitalized chronic
patients with similar symptoms and findings.[7] The
traditional gold standard for the diagnosis of anemia
of inflammation is anemia with hypoferremia or with
low transferrin saturation. Serum ferritin levels are also
measured to rule out low systemic iron stores.[8]
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Anemia of chronic disease is caused by cytokines
release during chronic inflammation. The release
of IL-6 during inflammatory reactions causes an
increase in hepcidin release in the liver and decreased
hepcidin excretion by the kidneys. This causes an
increase in the rate of destruction of erythrocytes
by the spleen. Some cytokines also have a direct
erythropoiesis suppression activity, thereby leading
to a decrease in the rate of erythropoiesis. Hence,
this cumulatively leads to a decrease in erythrocyte
count in the peripheral blood.[9] Prolonged
increased hepcidin levels cause the destruction
of ferritin and cellular ferroportin, leading to a
secondary hypoferremia in chronic inflammatory
patients.[10] Treatment for anemia of inflammation
includes treating the underlying condition,
erythropoietin
transfusion,
and
erythrocyte
transfusion for acute symptoms. Studies show that
reduced hemoglobin levels, erythrocyte counts,
and increased white blood cells count are observed
in patients with chronic generalized periodontitis,
suggesting that this condition may be associated
with anemia of chronic disease.[11] Many studies
have studied generalized chronic periodontitis in
detail, but very little is known about aggressive
periodontitis and its effects on systemic health. This
study was an attempt to determine the association
between anemia of inflammation and the blood
parameters of patients with aggressive periodontitis.

RESULTS
Haemoglobin levels, red blood cell (RBC) count, PCV,
MCV, and mean corpuscular hemoglobin (MCH) are
considered to be significant [Graph 1]. Neutrophil
and eosinophil showed slight increase in aggressive
periodontitis but not significant from control. Lymphocyte
count was decreased in aggressive periodontitis
[Graph 2]. TLC count had been slightly decreased but
platelet was increased in aggressive periodontitiswhen
compared to normal control values [Graph 3].
Table 1: Mean value of all haematological parameters
among control and aggressive periodontitis
S. Parameters
No
1
2
3
4
5

Hb
RBC
PCV
Plt
WBC

6
7
8
9
10
11

Neu
Lym
Esino
MCV
MCH
MCHC

Control

Agg.
P value
periodontitis

Mean±SD
Mean±SD
13.1±1.31
8.78±1.32 <0.0001
4.61±0.45
3.91±0.6
<0.0001
38.84±4.69
27.88±3.45 <0.0001
305.8±101.77 353.43±116.7 0.09
8833.33±
8743.33±
0.88
2090.59
2430.65
58.93±6.88
65.33±10.53 0.007
37.2±7.01
32.97±10.56
0.07
0.57±0.86
1.23±1.04
0.009
84.88±4.94
72.76±12.32 <0.0001
28.98±2.82
22.92±3.71 <0.0001
33.51±0.85
31.52±2.45
0.005

Hb: Hemoglobin, RBC: Red blood cell, PCV: Packed cell volume, WBC:
White blood cells, MCV: Mean corpuscular volume, MCH: Mean corpuscular
hemoglobin, MCHC: Mean corpuscular hemoglobin concentration

MATERIALS AND METHODS
Patients were selected from those attending the
outpatient department of Saveetha Dental College
and Hospitals and divided into two groups as follows:
Group I consists of normal healthy individuals (30)
and Group II consists of individuals with aggressive
periodontitis (30). Patients with aggressive
periodontitis, age group – 18–25 years, non-smokers,
and no prevalent systemic diseases were included
in this study. Chronic and general periodontitis
patients, smokers, minors and senior citizens, and
individual with systemic diseases such as diabetes,
hypertension, and hypotension were excluded from
this study.

Graph 1: Haematological parameters among control and
aggressive periodontitis

SAMPLE COLLECTION
Informed consent was obtained from the patient before
sample collection. 3 ml of venous blood was collected
and distributed in ethylenediaminetetraacetic acid
collection tubes and centrifuged in 3000 rpm for
serum. Then, serum was separated and analyzed by
Mindray Hematology Analyzer for erythrocyte count,
hemoglobin, leukocyte count, mean corpuscular
volume (MCV), mean corpuscular hemoglobin
concentration (MCHC), erythrocyte sedimentation
rate, and packed cell volume (PCV).
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Graph 2: Types of WBC among control and aggressive
periodontitis
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38.84% and 27.88%, respectively. The MCV values
of the control and the aggressive periodontitis patients
were found to be 84.88 and 72.76 µm3, respectively.
The MCH values of the control and the aggressive
periodontal patients were found to be 28.98 and
22.92 pg, respectively.

Graph 3: WBC and platelets among control and aggressive
periodontitis

DISCUSSION
The hematological parameters hemoglobin levels,
red blood cell (RBC) count, PCV, MCV, and mean
corpuscular hemoglobin (MCH) are considered
significant in this study [Table 1]. Localized infections
of periodontal tissues which result in periodontitis
can have a significant effect on the systemic health
of an individual.[12] As the periodontal tissues mount
an immune inflammatory response to bacteria and
their products, systemic challenges with these agents
also induce a major vascular response.[13] Infections,
malignant cells, and autoimmune dysregulation all lead
to the activation of the immune system and production
of inflammatory cytokine, leading to the development
of anemia. It is possible that the cytokine-mediated
immune response is responsible for the lowering of the
erythrocyte count, leading to low hemoglobin levels.[14]
The correlation between periodontitis and anemia has
been studied since the latter part of the 20th century by
various researchers.[15] While few studies investigated
anemia as a risk factor of periodontitis and periodontitis
as an etiological cause, it has been stated that anemia
is a systemic cause of periodontitis.[16]
Recent studies have tried to evaluate the relationship
between anemia and periodontitis but have yielded out
conflicting results. While some studies have shown
that periodontal patients have a lower hematocrit,
RBC, and hemoglobin levels,[17] some studies have
failed to show any relationship between the two.[18]
The study shows vast difference in the hemoglobin
levels, RBC count, PCV, MCV, and MCHC.
While the hemoglobin levels in the control group were
around 13.1–14.3 g/dL, the aggressive periodontitis
patients had much lower levels of 8.78–9.9 g/dL.
The RBC count of the control group was averaged to
4.61 million/cu.mm while the aggressive periodontitis
patients had an average of 3.61 million/cu.mm.
The PCV percentages of the control group and the
aggressive periodontitis groups were found to be
Drug Invention Today | Vol 11 • Issue 4 • 2019

As the aggressive periodontitis patients were not found
to have any systemic disorders, it is safe to rule out iron
deficiency anemia or any other nutrient-dependent
deficiency anemias. The significantly lower PCV %
is a clear indicator of less RBCs in peripheral blood
due to decreased production or increased destruction
of erythrocytes.[19] The MCV volume is also found to
be significantly lower, indicating that the erythrocytes
are smaller in comparison to normal, while the lower
MCH indicates that the relative concentration of
hemoglobin per erythrocyte is less. Hence, it is possible
that the smaller size might be due to lesser hemoglobin
availability, ruling out microcytic and hypochromic
anemias.[20] This implies that periodontitis like other
chronic conditions may lead to anemia. This anemia
is mild to moderate, and inflammatory cytokines may
also play a role in its pathogenesis.

CONCLUSION
The present study showed that periodontal
inflammation results in a decrease in a number of
erythrocytes and levels of hemoglobin. This implies
that aggressive periodontitis like other chronic
conditions may lead to anemia. This anemia is mild to
moderate, and inflammatory cytokines may also play
a role in its pathogenesis.
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