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Intravenous Iron in Colorectal Cancer Surgery

Manuel Mufoz,? Arturo Campos,® and José Antonio Garcia-Erce®

Patients requiring elective colorectal cancer surgery have a high prevalence of anemia and
iron deficiency. Intravenous iron therapy, with or without recombinant erythropoietin (EPO),
may play an important role in the correction of perioperative anemia and facilitate preoperative
autologous donation, thus reducing the risk of patient exposure to allogeneic red blood cell (RBC)
transfusion and improving patient outcomes. In addition, the use of intravenous iron allows for a
significant reduction in EPO dose requirements. However, large and well-conducted randomized
controlled trials are needed to define more cost-effective intravenous iron and EPO regimens.
Semin Hematol 43(suppl 6):S36-S38 © 2006 Elsevier Inc. All rights reserved.

Anemia is one of the main signs of colorectal cancer. The
incidence of anemia in these patients may vary from 25%
to 70%, depending on the hemoglobin (Hb) cut-off, and is
related to patient’s age, tumor site and size, and Dukes
stage.'”> However, more than half of these patients present
with iron deficiency, with or without anemia, due to chronic
blood loss, which in turn is related to tumor site and size.!
Thus, anemia of chronic disease plus iron deficiency is a
common finding in colorectal cancer.

On the other hand, it is well established that preoperative
anemia is associated with increased requirements for alloge-
neic red blood cell (RBC) transfusion, which has been con-
troversially linked to increased postoperative infection, re-
currence rates, and mortality in patients with colorectal
cancer, even after the introduction of universal leukoreduc-
tion.*> Longer hospital stays and higher health care costs have
also been linked to allogeneic RBC transfusion.® Thus, attempts
have been made to reduce the use of transfusion in colorectal
cancer patients using perioperative iron therapy with or without
erythropoietin (EPO) administration and with or without pre-
operative autologous blood donation (PABD).

Perioperative Treatment
With Iron and Erythropoietin

Okuyama et al” studied 116 anemic patients (Hb =10 g/dL)
who underwent colorectal cancer surgery: 32 who received
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oral iron supplementation (200 mg/d) for at least 2 weeks
before surgery, and 84 who did not. Patients receiving iron
had a significantly higher Hb level immediately before sur-
gery and received fewer intraoperative RBC transfusions
(9.4% v 27.4%; P <.05). In another study,® 43 colorectal
cancer patients received preoperative treatment with oral
iron if they had a Hb greater than 14 g/dL and iron deficiency;
iron sucrose (200 mg/wk) if Hb was 10 to 14 g/dL; or iron
sucrose (200 mg twice per week) if Hb was less than 10 g/dL,
during 2 to 3 weeks. Seventeen of these patients also received
postoperative iron sucrose (200 mg on days 0, 2, and 4) in
addition to the preoperative treatment. A retrospective series
of patients not receiving iron was used as a control group
(n = 66). Despite a lower baseline Hb (12.3 v 11.5 g/dL;
P <.05), iron therapy reduced the transfusion index (4.0 v
1.3 units per patient; P <.05) and the percentage of patients
who received preoperative transfusions (33% v 9%; P <.05),
but not the percentage of patients administered perioperative
transfusions (48% v 35%; P = .161). However, the treatment
was ineffective in patients with a high transfusion index (>5
units per patient).®

Most probably, the effectiveness of perioperative iron
treatment could be enhanced by concomitant EPO adminis-
tration. Thus, in patients with moderate anemia (Hb >8.5
g/dL and =13 g/dL) scheduled for colorectal cancer surgery,
perioperative treatment with EPO reduced the risk of expo-
sure to allogeneic transfusion (100/263, 38% v 97/207, 47%)
(relative risk [RR], 0.81; 95% confidence interval [CI], 0.61
to 1.00; P = .054), although there was great variability in
total EPO dose and iron supplementation, as well as in out-
comes (Table 1).Thus, EPO plus oral iron resulted in either
no effect® or a reduction in the number of transfused units
only.1%1! In contrast, the administration of EPO plus intrave-
nous iron resulted in a reduction of both the percentage of
transfused patients and the number of transfused units.!?!3
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Tahle 1 Effects of Perioperative Administration of Erythropoietin and Iron on Transfusion Requirements in Patients Undergoing

Elective Colorectal Cancer Resection

+ EPO

Placebo

Iron EPO%

Study n % Transfused n % Transfused (type, dose, days) (U/kg, route)
Braga (1997)12 10 10 10 50* IV, 125 mg/d, 4 d 500, SC
Kettelhack (1998)'° 48 33 54 28 Oral, NS, 5-10 d pre 3,000-4,500, SC

IV, 40 mg, 1 d post

Qvist (1999)' 38 34 43 54t Oral, 200 mg/d, 4 d 1,350, SC
Kosmadakis (2003)'3 31 29 32 59* IV, 100 mg/d, 14 d 4,200, SC
Christodoulakis (2005)° 69 49 68 52 Oral, 200 mg/d, 10 d 1,800, SC
Christodoulakis (2005)° 67 40 68 52t Oral, 200 mg/d, 10 d 3,600, SC

Abbreviations: EPO, erythropoietin; IV, intravenous; SC, subcutaneous.

*Reduction in both percentage of transfused patients and number of transfused units.

tReduction in the number of transfused units only.
tEPO: total dose of recombinant human erythropoietin.

Additionally, the use of intravenous iron allowed for a signif-
icant reduction in the total dose of EPO (Table 1). Similar
results were reported by two small trials in 30 patients un-
dergoing surgery for gastric cancer.'®!>

Preoperative
Autologous Blood Donation

PABD is considered as one of the most safe and effective
alternatives to allogeneic RBC transfusion in patients sched-
uled for surgical tumor resection. The results of four random-
ized controlled trials involving 1,067 patients undergoing
colorectal cancer surgery showed that PABD significantly re-
duces allogeneic RBC transfusion requirements (RR, 0.44;
95% CI, 0.38 to 0.53; P <.001) (Table 2).161° However, the
presence of anemia in many of these patients precludes their
inclusion in a PABD program. Since perioperative treatment
with EPO significantly increases Hb levels preoperatively, a
combination of EPO and PABD seems a reasonable approach
to reducing transfusion exposure in these patients. In fact,
the result of two small trials (76 patients) showed a lower
allogeneic transfusion rate in patients treated with PABD and
EPO, compared to those treated with PABD alone (RR, 0.34;

95% CI, 0.14 t0 0.85; P <.012).202! Again, the use of intra-
venous iron, as compared with oral iron, resulted in a reduc-
tion in the total dose of EPO oral iron (600 1U/kg v 2,200
[U/kg) (Table 2).

Conclusions

Patients requiring elective colorectal cancer surgery have a
high prevalence of anemia and iron deficiency, which in-
creases with patient age and tumor size, site, and stage.

Intravenous iron therapy, with or without EPO, may play
an important role in the correction of perioperative anemia
and facilitate PABD, thus reducing the risk of patient expo-
sure to allogeneic RBC transfusion and improving patient
outcomes. In addition, the use of intravenous iron allows for
a significant reduction in EPO dose requirements.

Intravenous iron sucrose may be safely used in cancer
surgical patients. As a short-term therapy, it does not put the
patient at risk for long-term iatrogenic effects. However, large
and well-conducted randomized controlled trials are needed
to define more cost-effective intravenous iron and EPO regi-
mens.

Tahle 2 Effects of Preoperative Autologous Blood Donation, With or Without Erythropoietin, on Transfusion Requirements in

Patients Undergoing Elective Colorectal Cancer Resection

PABD Control Iron EPO+t
Study n % Transfused n % Transfused (route) (U/kg, route)
Hoynck van Papendrecht (1992)'6 150 23 160 61" Oral —
Heiss (1993)!7 58 35 63 60* Oral —
Busch (1993)'8 239 28 236 56* Oral —
Vignali (1995)'° 53 4 108 44+ v —
PABD PABD + EPO Iron EPO+
Study n % Transfused n % Transfused (route) (U/kg, route)
Braga (1995)20 11 36 11 o* v 600, SC
Rau (1998)?! 26 39 28 18* Oral 2,200, SC

Abbreviations: EPO, erythropoietin; IV, intravenous; PABD, preoperative autologous blood donation; SC, subcutaneous.
*Reduction in both percentage of transfused patients and number of transfused units.

tEPO: total dose of recombinant human erythropoietin.
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