
Editorial

Introduction to a How I Treat series on anemia

The human erythron has been defined by Hillman and Finch1 as
the highly specialized tissue that is responsible for oxygen
transport. Key components of the erythron are the erythroid
marrow, which is responsible for red cell production (erythro-
poiesis), and circulating red blood cells, which transport oxygen
from lungs to body tissues (Figure 1). Several factors control the
differentiation and maturation of erythroid progenitors and
precursors in the bone marrow,2 but a major role is played by
erythropoietin (Epo). This glycoprotein is synthesized by in-
terstitial fibroblastlike cells in the kidney, circulates in peripheral
blood as a true hormone, and participates in a classic negative-
feedback control system.3 In the broader sense, the human
erythron includes the reticuloendothelial system, where red cells
are phagocytized at the end of their life span, hemoglobin is
catabolized, and iron is released into circulation to be trans-
ported by transferrin to body tissues, primarily to the erythroid
marrow (Figure 1).

Several abnormalities of the human erythron can result in im-
paired red cell production and anemia. In chronic kidney dis-
ease, blunted Epo production represents a major factor in the
pathogenesis of anemia, and administration of recombinant
human Epo can increase the hemoglobin level in these patients.3

In the anemia caused by inflammation or chronic disease, the
overproduction of inflammatory cytokines alters several biological

pathways of the human erythron, leading to blunted Epo pro-
duction, a defective iron supply for erythropoiesis, and promotion
of myelopoiesis at the expense of erythropoiesis (Figure 1).4 The
defective iron supply for erythropoiesis occurs in a condition
characterizedby increased hepcidin production, reticuloendothelial
iron block, elevated serum ferritin, and low serum iron and
transferrin saturation. This condition is commonly referred to as
functional iron deficiency.5,6 Interestingly, approximately half
of patients with anemia in chronic heart failure have evidence of
blunted endogenous Epo production and/or functional iron
deficiency.7 Anemia is common in patients with malignancy,
and its pathogenesis is typically multifactorial.8 In untreated
patients, the most common type is, again, induced by in-
flammation, whereas bone marrow infiltration by malignant
cells is typically found in patients with hematologic malig-
nancies. Chemotherapy may cause or worsen anemia in pa-
tients with cancer, and recombinant human Epo can be useful
in its treatment.9 Surgery-associated blood loss is the major
determinant of perioperative anemia, but many patients also
have a component of inflammation-induced anemia.10

Figure 1 summarizes the main pathogenetic mechanisms of
anemia in chronic kidney disease, heart failure, malignancy, and
the perisurgical setting. The “How I Treat” series in this issue of
Blood includes articles written by expert clinicians who offer
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Figure 1. A representation of the human erythron and an
illustration of commonmechanisms of anemia. This figure
is intended to help the reader better understand the
treatment of disease-related and perisurgical anemias
considered in the “How I Treat” series of this issue of Blood;
that is: renal anemia, anemia in heart failure, anemia in
cancer, and anemia in the perisurgical setting.
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guidance regarding the treatment of disease-related and peri-
surgical anemias:

n Steven Fishbane and Daniel W. Coyne, “How I treat renal
anemia”

n Inder Anand and Pankaj Gupta, “How I treat anemia in heart
failure”

n Jeffrey A. Gilreath and George M. Rodgers, “How I treat
cancer-associated anemia”

n Aryeh Shander, Margit Kaufman, and Lawrence T. Goodnough,
“How I treat anemia in the perisurgical setting”

I hope that these articles will help Blood readers improve
their knowledge of the optimal treatment for anemia in these
conditions.

Mario Cazzola
Associate Editor, Blood

REFERENCES
1. Hillman RS, Finch CA. Red Cell Manual. Philadelphia: F. A. Davis; 1985.

2. Nandakumar SK, Ulirsch JC, Sankaran VG. Advances in understanding
erythropoiesis: evolving perspectives. Br J Haematol. 2016;173(2):
206-218.

3. Erslev AJ. Erythropoietin. N Engl J Med. 1991;324(19):1339-1344.

4. Ganz T. Anemia of inflammation. N Engl J Med. 2019;381(12):1148-1157.

5. Brugnara C. Iron deficiency and erythropoiesis: new diagnostic ap-
proaches. Clin Chem. 2003;49(10):1573-1578.

6. Thomas DW, Hinchliffe RF, Briggs C, Macdougall IC, Littlewood T, Cavill I;
British Committee for Standards in Haematology. Guideline for the lab-
oratory diagnosis of functional iron deficiency. Br J Haematol. 2013;161(5):
639-648.

7. Opasich C, Cazzola M, Scelsi L, et al. Blunted erythropoietin production
and defective iron supply for erythropoiesis as major causes of anaemia in
patients with chronic heart failure. Eur Heart J. 2005;26(21):2232-2237.

8. Cazzola M, Ponchio L, Pedrotti C, et al. Prediction of response to
recombinant human erythropoietin (rHuEpo) in anemia of malignancy.
Haematologica. 1996;81(5):434-441.

9. Pedrazzoli P, Farris A, Del Prete S, et al. Randomized trial of intravenous
iron supplementation in patients with chemotherapy-related anemia
without iron deficiency treated with darbepoetin alpha. J Clin Oncol. 2008;
26(10):1619-1625.

10. Cazzola M, Mercuriali F, Brugnara C. Use of recombinant human eryth-
ropoietin outside the setting of uremia. Blood. 1997;89(12):4248-4267.

774 blood® 13 AUGUST 2020 | VOLUME 136, NUMBER 7 EDITORIAL

D
ow

nloaded from
 http://ashpublications.net/blood/article-pdf/136/7/773/1752145/bloodbld2020007025c.pdf by guest on 11 June 2024

https://doi.org/10.1182/blood.2019004330
https://doi.org/10.1182/blood.2019004330
https://doi.org/10.1182/blood.2019004004
https://doi.org/10.1182/blood.2019004004
https://doi.org/10.1182/blood.2019004017
https://doi.org/10.1182/blood.2019004017
https://doi.org/10.1182/blood.2019003945

