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Introduction 

Anemia of Chronic Disease (ACD) describes anemia that is 

normochromic, normocytic, and hypo proliferative in the context of 

acute or chronic inflammatory disorders, such as infections, 

malignancies, and autoimmune diseases. ACD has been found in 

epidemiological research to occur in clinical circumstances 

characterized by modest but persistent inflammation, such as Chronic 

Kidney Disease (CKD), diabetes mellitus, and ageing. Between 1990 

and 2010, the global prevalence of anemia from most sources 

declined, but ACD is anticipated to rise as the population ages [1]. 

Hepcidin may have a central role in ACD, despite the fact that the 

underlying pathophysiology is complex. Pro-inflammatory cytokines, 

such as interleukin-6, which centrally promotes hepcidin production, 

are elevated in chronic inflammation. Hepcidin reduces the efficacy of 

iron recycling from red blood cells by inhibiting iron absorption in the 

gut and the release of recycled iron from macrophages [2]. Iron- 

restrictive anemia is caused by a functional iron deficit that impairs 

the proliferation of erythroid progenitor cells in the bone marrow. 

ACD is prevalent, however it is frequently ignored in clinical 

practice, and the risk factors for ACD are unknown. CKD causes renal 

erythropoietin-producing cells to malfunction, leading in normocytic 

normochromic anemia, which was found in nearly half of CKD 

patients. Anemia, which affects 10–15 percent of type 2 diabetes 

patients, raises the risk of type 2 diabetes by two to three times [3]. 

Anemia in diabetes patients can be classified as ACD in these 

investigations, with iron deficiency anemia and other secondary 

impacts on hemoglobin levels being excluded. 

 

Anemia of Chronic Disorders 

ACD is also commonly diagnosed among the elderly (those over 65 

years old); according to a few population-based studies, 17% of the 

elderly are anemic, and 70% of hospitalized elderly patients with 

anemia have ACD. Most studies, however, were cross-sectional and 

constrained by the temporal ambiguity between risk factors and 

anemia because they focused on a single disease or an aged 

population. There has been a scarcity of prospective cohort studies to 

show the risk factors for the development of ACD in the general 

population till recently [4]. In a large cohort of young and middle-aged 

Korean people who had a routine health screening examination, we 

looked at the future connection of prevalent chronic diseases and their 

severity with the development of ACD. 

Anemia in Chronic Disease Pathogenesis After iron deficiency 

anemia, chronic illness anemia, also known as secondary anemia, is 

the most frequent hematological ailment of the erythropoietin line in 

the world. The occurrence of this form of anemia is steadily 

increasing, which is linked to population ageing and the tendency to 

develop chronic diseases, particularly malignant tumors and chronic 

renal disease [5]. Its prevalence ranges from 40 percent in solid tumor 

patients to nearly 100 percent in patients with leukemia or lymphoma. 

Anemia has been shown to severely decrease the quality of life of 

people with chronic conditions and to be an independent unfavorable 

prognostic factor in several cancers. Several pathways are thought to 

be involved in the development of overt anemia in chronic illnesses. 

They are connected. The first refers to the hemi synthesis's reduced 

iron reserve. This insufficiency is caused by the liver's overproduction 

of hepcidina regulatory  protein in  response to  cytokine activation, 
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Abstract 

 
Anemia of chronic disorders is a condition that occurs as a 

result of a complex process involving cellular immune 

mechanisms, pro-inflammatory cytokines, and hepcidin that 

results in a decrease in hemoglobin, hematocrit, and 

erythrocyte numbers. After iron deficiency anemia, this is the 

second most frequent kind of anemia in the world. Its severity 

is usually proportional to the degree of the underlying illness. 

Chronic inflammation, autoimmune disorders, cancer, and 

kidney failure are all common coexisting conditions. Before 

beginning treatment, a thorough examination should be 

performed, which includes not only a complete blood count and 

biochemical markers, but also a determination of the severity of  

the underlying condition. 

 
The elimination of other kinds of anemia, particularly iron 

deficiency, is crucial in the differential diagnosis of chronic 

illness anemia. Anemia caused by chronic disorders is 

characterized by a slight to moderate drop in hemoglobin 

levels, a lower proportion of reticulocyte count, low iron and 

transferrin concentrations, but an increase in ferritin. The 

diagnosis of this anemia is constantly growing with new 

biochemical indications as our understanding of the path 

mechanism of chronic illnesses and cancer biology improves. 

Other hematopoietic factors (folic acid, vitamin B12), hepcidin, 

creatinine, and erythropoietin are among them. 

Supplementation with iron, folic acid, and vitamin B12, as well 

as a diet rich in the aforementioned hematopoietic 

components, remains the most basic type of treatment for 

chronic illness anemia. The mode of administration (oral, 

intramuscular, or intravenous) necessitates careful 

consideration of the advantages and potential adverse effects, 

as well as a thorough evaluation of the patient's clinical 

condition. New treatment options for both the underlying illness 

and anemia are reassuring. The new treatments involve not 

simply replacing deficits, but also administering medications 

that are molecularly targeted to specific proteins or receptors 

implicated in the development of anaemia in chronic disorders. 
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which restricts iron absorption from the gastrointestinal tract while 

also reducing its release into the blood [6]. 

The key factors contributing to the rise in hepcidin gene expression 

are inflammatory cytokines such as IL-1, IL-6, IL-10, and IFN- or 

TNF-. Impaired erythropoietin production is the second mechanism 

implicated in the pathophysiology of chronic illness anemia [7]. It is 

caused by the progression of chronic kidney disease as a result of the 

coexistence of other diseases (e.g., diabetes), whose natural course is 

associated with progressive nephropathy, or by the direct action of the 

aforementioned proinflammatory cytokines, which inhibit the 

expression of erythropoietin and, as a result, impede the erythropoiesis 

in response to hypoxia. 

Furthermore, the presence of proinflammatory cytokines lowers 

proerythroblast sensitivity to erythropoietin and dramatically affects 

the survival of mature erythrocytes in peripheral circulation [8]. The 

link between cancer stage, endogenous erythropoietin concentration, 

and the degree of anemia associated with it is now being researched 

extensively. Erythropoietin receptors are found not only on the surface 

of erythrocyte precursors, but also on tumor cells (breast cancer, 

prostate cancer, squamous cell carcinomas of the head and neck, 

multiple myeloma) and tumor capillary wall cells. 

As a result, recombinant analogues and derivatives of human 

erythropoietin used to treat chronic anemia can increase tumor growth 

and immortality (including through pro-antigenic and anti-apoptotic 

effects). As a result, effective EPO-R blocking should be explored, as 

it may become one of the cancer therapeutic options in the future. 

Anemia in chronic diseases treatment Along with the diagnosis of 

secondary anemia, the stage and past treatment of the underlying 

disease that is linked with it, as well as the level of basic 

hematopoietic factor deficits, must be specified [9]. 

Although the precise therapy of this condition has yet to be 

determined, there are two approaches to treating this form of anemia: 

Suppressing the underlying disease and supplementing deficits. 

Depending on the severity of the anemia and the patient's health, these 

steps might be followed in sequence or separately. When a patient has 

advanced malignant disease, it may be required to transfuse blood 

products to the patient. This, however, has a short-term effect and 

necessitates hospitalization [10]. The neoplastic process is linked to a 

high demand for hematopoietic factors by rapidly dividing cells, 

which are required not only for the synthesis of nucleic acids and 

proteins, but also for the supply of blood to the tumor. 

When neoplastic cells start producing proinflammatory cytokines 

and other bone marrow-damaging chemicals, or mature erythrocytes, 

the vicious circle mechanism kicks in. The appearance of anemia 

becomes more common as the tumor grows and distant metastases 

develop. As a result, the primary treatment for chronic illness anemia 

is a focus on causative treatment. However, considerable iron (oral or 

intravenous), vitamin C, folic acid, and vitamin B12 supplementation 

should be explored, as should the use of erythropoietin preparations in 

severe chronic renal disease and during chemotherapy in malignancy. 

According to clinical evidence, implementing such a treatment 

considerably delays or prevents the onset of chronic illness anemia. 

By administering ferrous chloride instead of ferrous sulphate or 

glucometer, gastrointestinal adverse effects associated with iron 

supplements can be avoided. Vitamin C has been shown to aid iron 

absorption in the gastrointestinal tract, which is why it is frequently 

used as a supplement in iron preparations. Vitamin C also has an anti- 

oxidant impact. Intravenous injection of an iron hydroxide complex 

with sucrose or polyisomaltose should be tried if oral iron treatment is 

insufficient. Vitamin B12 and folic acid supplementation is especially 

important during immunosuppressive medication, such as 

methotrexate in rheumatoid arthritis patients. 

Perhaps the extensive development of immunotherapy in neoplastic 

and autoimmune disorders will allow for treatments that are more 

specifically targeted to the path mechanism of chronic disease anemia. 

The use of an anti-IL-6 receptor (tocilizumab) antibody in anemia 

related with rheumatoid arthritis, proving its beneficial effect on 

hemoglobin rise nutrients 2020, 12, 1784 8 of 17 patients rheumatoid 

arthritis. There have also been reports of the ability to prevent the 

action and formation of hepcidin, which is present in chronic illness 

anemia and limits iron absorption and release into the blood. 

Anti-hepcidin antibody-treated mice were successfully managed in 

this manner. Hemodialysis is currently the sole option to remove 

hepcidin from blood serum in humans, although it has more side 

effects than benefits for the patient in this case. In addition to the 

hematopoietic factors replenishment and transfusion of blood-derived 

preparations discussed above, the use of recombinant erythropoietin 

analogues and derivatives is the most well-understood technique of 

treating anemia associated with neoplasm. Currently, three forms of 

human recombinant erythropoietin are available on the market: 

RhEPO and rhEPO, both of which are genetically engineered, and 

darbepoetin, a modified derivative of human erythropoietin with a 

much longer half-life and thus requires less frequent administration 

than the other two. 

Numerous clinical investigations have shown that these 

medications have a good effect on hemoglobin levels and overall well- 

being in patients undergoing chemo- and radiation therapy. However, 

prevention of anemia or improvement of quality of life cannot be used 

as an indication for their use. EPO preparations in these patients may 

cause disease progression or premature death due to the presence of 

erythropoietin receptors on cells of certain types of malignant tumors 

(lung cancer, breast cancer, squamous cell carcinomas of the head and 

neck area), despite a temporary improvement in well-being. 

The latest guidelines limit the use of rhEPO preparations for the 

treatment of anemia associated with chronic kidney disease in people 

who have never had a neoplasm, as well as for the treatment of anemia 

associated with solid tumor chemotherapy, but only in patients with 

hemoglobin levels between 9 and 11 g/dL and only until they reach a 

concentration of 12 g/dL. The use of erythropoietin derivatives 

necessitates the continuous monitoring of blood counts, including the 

red cell system, as well as the monitoring of any long-term side effects 

(deep vein thrombosis, stroke, myocardial infarction). 
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