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Field of
application
Primary care
✘✘ Hospital care
Single-centre
✘✘ Multi-centre

Activity to which
the protocol
applies
Health promotion Disease
Prevention
✘✘ Diagnosis

Professionals
involved
✘✘ Medical field
✘✘ Nursing
Single specialty

✘✘ Treatment

Involves a single Unit or Department

Rehabilitation

✘✘ Involves several Units or Department

Palliative care

✘✘ Multiple specialties
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and iron deficiency management in other digestive diseases, including
gastrointestinal bleeding and inflammatory intestinal disease, can be
found at www.aeg-escuelavirtual.es.

Definition of the problem
 The global prevalence of anaemia in patients with colorectal cancer is
around 50%. This is due to both intestinal blood loss, as well as factors
related to the neoplastic disease.
 Iron deficiency and anaemia related to tumour processes are the
result of multiple factors and mechanisms, such as impaired iron
absorption, nutritional deficiencies and anaemia of chronic disease.
 Preoperative anaemia, even if mild, is an independent factor in increasing the risk of morbidity and mortality at 30 days after surgery,
lengthening the stay in hospital and reducing the quality of life for
patients who have undergone surgery for colorectal neoplasms.
 All colorectal resections involve blood loss, so preoperative anaemia
increases the risk of haemoderivatives being required.
 Perioperative transfusions increase post-surgical morbidity and even
worsen the cancer prognosis of these patients.
 Detection and pharmacological treatment of preoperative anaemia
and iron deficiency in patients who have to undergo surgical procedures for colorectal neoplasms following the PBM (Patient Blood Management) strategy should achieve a decrease in the consumption
of haemoderivatives, optimising the use of resources and limiting the
appearance of adverse effects related to blood transfusions.
 This protocol is focused on managing and correcting anaemia and
iron deficiency in patients with colorectal cancer who are to undergo
a surgical resection of the primary tumour. A description of anaemia

Target population
 Adult population diagnosed with colorectal cancer.

INCLUSION CRITERIA
 Patients who are candidates for primary colorectal tumour resection
surgery.

EXCLUSION CRITERIA
 Patients who require urgent surgical procedures.
 Patients with anaemia or iron deficiency who have already started
corrective measures for anaemia apart from iron replacement therapy, which have been effective.

Definition of the activity
to be performed
1.

Review the causes and existing treatment options for preoperative
anaemia and iron deficiency associated with colorectal cancer.
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2.

3.
4.

Implement measures to reduce or limit the indications of haemoderivatives during the perioperative period in patients diagnosed
with colorectal neoplasms who undergo primary tumour resection
surgery.
Provide indications about the use of intravenous iron to achieve
effective and safe replacement for deficiencies associated with colorectal cancer.
Develop a healthcare protocol to manage the anaemia and iron deficiency in these patients.

Main sources consulted
1.

Beale AL, Penney MD, Allison MC. The prevalence of iron deficiency among patients presenting with colorectal cancer. Colorectal
Disease. 2005;7:398-402

2.

Leichtle SW, Mouawad NJ, Lampman R, et al. Does Preoperative
Anemia Adversely Affect Colon and Rectal Surgery Outcomes? J
Am Coll Surg. 2011;212:2.

3.

Cappellini MD, Comin-Colet J, de Francisco A, et al. Iron Deficiency
across chronic inflammatory conditions: International expert opinion on definition, diagnosis, and management. Am J Hematol.
2017;92:1068-78.

4.

Clevenger B, Richards T. Pre-operative anaemia. Anaesthesia.
2015;70(Suppl. 1):20-8.

5.

Kansagra AJ, Stefan MS. Preoperative Anemia Evaluation and
Treatment. Anesthesiology Clin. 2016;34:127-41.

6.

Calleja J L, Delgado S, del Val A, Hervás A, Larraona JL, Terán A,
Cucala M, Mearin F. Ferric carboxymaltose reduces transfusions
and hospital stay in patients with colon cancer and anemia. Int J
Colorectal Dis. 2016;31:543-51.

7.

Calvet X, Gené E, Ruíz MA, et al. Cost-minimization analysis favours
intravenous ferric carboxymaltose over ferric sucrose or oral iron
as preoperative treatment in patients with colon cancer and iron
deficiency anaemia. Technology and Health Care. 2016;111-20.

Theoretical or conceptual
document
COLORECTAL CANCER AND ANAEMIA
Colorectal cancer is the most common tumour in the Spanish population for both men and women (15% of the total according to data
from 2017), and it is the second leading cause of death due to cancer,
behind lung cancer, with more than fifteen thousand deaths per year1.
The main risk factor for colorectal cancer is age, with 90% of cases
diagnosed in people over the age of 50, with peak incidence in the
seventh decade of life. Individuals with a family history of colorectal
cancer, with intestinal polyps or with inflammatory bowel disease are
considered to be high risk. Other risk factors which can be modified
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and for which action should be taken are excess weight and obesity,
tobacco usage, excessive alcohol consumption, physical inactivity and
dietary factors2.
The global prevalence of anaemia in patients with colorectal cancer
can reach up to 75%, with moderate or even severe levels of anaemia
found in more than 20% of patients3.
The level of anaemia is determined by various factors, including the
tumour location (more common and severe in neoplasms found in the
right colon), the cancer staging, and the patient’s age.

tin reduces the amount of iron transported by transferrin toward the
bone marrow for haematopoiesis5, hepcidin impedes the mobilisation
of the existing stores in hepatocytes and macrophages and directly
acts on the membranes of enterocytes, inhibiting the intestinal absorption of iron.
In addition, the expression of TNF-alpha leads to early phagocytosis of
red blood cells by the macrophages, decreasing their half-life. Certain
cytokines, on the other hand, reduce the production of erythropoietin
in the kidney, thereby limiting erythropoiesis.

The anaemia in these patients is iron deficiency anaemia4, due both to
the gastrointestinal blood loss, as well as the neoplastic disease itself,
which produces a pro-inflammatory state that leads to a functional
iron deficiency. Therefore, iron deficiency is decisive in these patients’
anaemia through different pathways and mechanisms.

Moreover, given that colorectal cancer is a disease associated with
age, it is common for patients to be experiencing other chronic pathologies at the time of diagnosis, which in themselves could be the cause
of anaemia, contributing to its aggravation.

It is well known that iron is an essential element for all of the body’s
cells as it is involved in the energy production cycles. Iron deficiency
therefore not only involves the appearance of anaemia but also leads
to deleterious effects on the set of organs and systems.

CONSEQUENCES OF ANAEMIA IN COLORECTAL
CANCER

Additionally, the toxic symptoms associated with these diseases can
be the cause of nutritional deficiencies and impaired iron absorption.

Iron is an essential component in a large number of enzymes, therefore iron deficiency, even in the absence of anaemia, can lead to disorders such as fatigue and cognitive disorders.

Functional iron deficiency consists of the inability to use or mobilise
the body’s iron stores, even when the iron levels are normal or elevated. Pro-inflammatory states, mediated by different cytokines, produce an increase in ferritin and hepcidin synthesis, and ferrous iron
sequestration in macrophages. While the increase in circulating ferri-

Multiple studies have shown that preoperative anaemia in patients with
colorectal cancer, even if mild, is an independent factor that increases
the risk of postoperative morbidity and mortality6-9, lengthening hospital stays and reducing the patients’ quality of life. This is probably due
to the fact that anaemia involves a decrease of tissue oxygenation,
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inducing hypoxia in organs such as the brain and kidney, which can
finally give rise to organ dysfunction.

rely weakened immune system, for example, patients with leukaemia or lymphoma or who are on chemotherapy treatment.

However, preoperative anaemia does not only have an effect on the
immediate postoperative period but is also associated with a shorter
disease-free interval10 and a reduction in the overall survival of these
patients due to mechanisms which are still not well known, although
tumour hypoxia seems to play an important role in reducing sensitivity to chemotherapy and increasing metastatic capacity and tumour
angiogenesis11.

 Transmission of infectious agents such as HIV, HBV or HCV.

TRANSFUSION OF HAEMODERIVATIVES
AND COLORECTAL CANCER

Given that all the colorectal surgical procedures involve intraoperative blood loss and the risk of postoperative bleeding, the presence of
preoperative anaemia increases the probability of requiring haemoderivative transfusions14. Therefore, preoperative anaemia must be
detected and corrected as soon as possible in order to reduce the
need for transfusions in the postoperative period.

One analysis of more than one million patients who underwent various surgical procedures demonstrated that the transfusion of a single unit of red blood cells increased the risk of mortality, wound infection, lung complications and kidney failure12.
Haemoderivative transfusions are associated with numerous adverse
effects, including:
 Alloimmunisation reactions.
 Autoimmune haemolytic anaemia: The immune system reacts to
the transfused red blood cells, leading to acute kidney failure.
 Graft-versus-host disease: In this condition, the transfused white
blood cells attack the recipient's bone marrow. This is typically fatal
and, although infrequent, is more likely to affect those with a seve-

In the specific case of colorectal cancer and its treatment, transfusions are accompanied by another series of adverse effects related to
the surgical procedure and the neoplastic disease, with a higher risk of
infections (including anastomotic dehiscence) and, even more importantly, the increase in tumour recurrence and decrease in the five-year
survival rate13.

BENEFITS OF CORRECTING PREOPERATIVE
ANAEMIA
Several studies of orthopaedic, gynaecological15-17 and colorectal18,19
surgery have demonstrated that the administration of iron prior to
surgery increases haemoglobin levels and reduces the need for haemoderivative transfusion during the postoperative period, thus limiting the appearance of its harmful effects.
Correcting preoperative anaemia not only decreases transfusions but
has also been shown to reduce hospital stays. All of this would am-
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ply compensate for the increase in healthcare expenditure that may
be involved in the administration of iron replacement therapy prior to
surgery for patients with colorectal cancer.

OPTIONS TO TREAT PREOPERATIVE ANAEMIA
There are currently three options to treat anaemia: iron supplements,
blood transfusion, and erythropoiesis-stimulating agents.

IRON SUPPLEMENTS
Iron supplementation, whether oral or intravenous, is the simplest
and most harmless way of increasing the iron levels available for
erythropoiesis, and is an effective measure to increase the blood haemoglobin levels. However, it also has the drawback that its effects
are not immediate, particularly when it is based on the administration of oral supplements. In addition, for patients with chronic illnesses, the proinflammatory state produces a functional iron deficiency
due to iron sequestration by macrophages in response to different
cytokines, as well as a deficit in the intestinal absorption mediated
by hepcidin.
Given that no harmful effects have been demonstrated in the incidence of postoperative complications or the cancer prognosis of
patients who undergo colorectal neoplasm resection procedures,
intravenous iron supplements should be the treatment standard for
preoperative anaemia in these patients.

BLOOD TRANSFUSION
Haemoderivative transfusions are, undoubtedly, the fastest way of
correcting anaemia and should be reserved for patients with haemodynamic instability and/or who require immediate urgent correction
of haemoglobin levels. However, haemoderivatives are a limited resource, therefore it is essential to use them responsibly. Additionally, as mentioned previously, the administration of haemoderivatives
causes a series of adverse effects that make it necessary to use it in a
more restrictive manner to treat anaemia in these patients.
Currently, it is recommended to restrict the administration of red
blood cells to patients with haemoglobin levels below 6 g/dL, except
in the presence of active bleeding, signs of ischaemia or hypovolaemia, or poor cardiovascular reserve, in which case the transfusion
threshold is between 7-8 g/dL.

ERYTHROPOIESIS-STIMULATING AGENTS
There is ample experience in the use of recombinant erythropoietin
as an erythropoiesis-stimulating agent for the treatment of anaemia
associated with chronic diseases such as chronic kidney disease20.
However, its use in correcting preoperative anaemia is controversial. Although certain studies have demonstrated that its use reduces the need for postoperative transfusions in orthopaedic surgery21
and heart surgery22, a review of the Cochrane Library was not able to
demonstrate the same benefit for colorectal surgery.
Additionally, administration of these agents is not free of harmful
effects, such as hypertension, hypercoagulability and an increased
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risk of cardiovascular events. The greatest concern regarding the
use of these medicines in neoplastic patients is that they also stimulate angiogenesis and tumour growth, with a demonstrated reduction in the survival of patients who have undergone an operation for neoplasms in different locations and who were administered
erythropoietin or derivatives as part of the treatment of preoperative anaemia. The administration of erythropoietin increases the need
for iron, contributing in many cases to an increase in functional iron
deficiency; therefore, in these patients, intravenous iron replacement should be considered as it increases response rates even with
a lower dose of erythropoietin.

ORAL VERSUS INTRAVENOUS IRON
The studies that have evaluated the effects of iron supplementation
(oral or intravenous) prior to various types of procedures23-25 have demonstrated that iron supplementation is effective in treating anaemia,
as it reduces blood transfusions and hospital stays26.
The majority of patients with anaemia are treated with oral iron replacement therapy. This replacement route, however, involves slow restoration of the iron stores and haemoglobin, which is evidently insufficient
for cancer patients who must be operated on shortly after diagnosis.
Moreover, as mentioned previously, the absorption of iron in patients
can be affected by the excess production of hepcidin, which is added to
the fact that up to 70% of patients treated with oral iron present various
levels of gastrointestinal intolerance, which means that the treatment
abandonment rate is high.

Administering intravenous iron is a rapid form of treatment that allows
to increase the amount of iron supplied in a single dose and prevent the
gastrointestinal adverse effects of oral iron, thereby improving treatment adherence27. The older intravenous iron preparations needed to
be administered with caution given the high incidence of hypersensitivity reactions, as such patients were monitored for long periods of time
after infusion. However, the new pharmaceutical formulations have an
excellent safety profile, which minimises the risks of complications and
has allowed them to be used more extensively.
The medical literature describes multiple studies that compare the efficacy of oral iron replacement therapy with intravenous therapy in the
treatment of preoperative anaemia, and it can be affirmed that intravenous administration manages to optimise haemoglobin levels more
quickly and effectively28.

PHARMACEUTICAL FORMS OF INTRAVENOUS IRON
The two most frequently used formulations of iron used today are ferric carboxymaltose and iron sucrose.
The drawback of iron sucrose is that the maximum amount of iron that
can be administered in a single dose is much lower than with ferric carboxymaltose (200 mg vs. 1,000 mg), and it is restricted to a maximum
of three weekly doses. Although ferric carboxymaltose preparations
are more expensive, they are also more efficient as, by providing a
greater amount of iron in a single administration, they require fewer
hospital visits, less use of nursing resources and fewer venous punctures. All this leads to net savings in hospital costs, better adhesion to
treatment and higher rates of recovery from anaemia.
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FERRIC CARBOXYMALTOSE
The ferric carboxymaltose molecule is formed by an iron hydroxide
core and a carbohydrate shell. Its intravenous administration causes
an elevation in total serum iron, ferritin levels, transferrin saturation,
and consequently, the iron available for erythropoiesis.
The regular doses of ferric carboxymaltose vary between 500 and
1,000 mg weekly based on the calculated iron deficiency, with each
dose administered by continuous infusion for at least 15 minutes. The
efficacy in raising haemoglobin levels in patients with anaemia has
been evaluated in multiple trials in various populations, with positive
and generally better and faster results than those achieved with other
intravenous iron preparations. The greatest increase in haemoglobin
levels occurs 4-6 weeks after administration. In the case of patients
with colorectal cancer, the time from diagnosis of the neoplasm until surgery is vitally important and has been significantly shortened
thanks to the rapid diagnostic workflows, so such intravenous iron
administration must be indicated in the first stages of that workflow
to achieve the greatest treatment benefit before the surgical procedure29.
Tolerance to ferric carboxymaltose is excellent. The majority of the
associated adverse effects are mild or moderate and include nausea,
headache, dizziness, skin rashes and mild elevation of transaminases.
Given the stability of the ferric carboxymaltose molecule, the risk of
acute poisoning is low and hypersensitivity reactions are the exception. However, the EMA (European Medicines Agency), through the
Spanish Agency of Medicines and Medical Devices (AEMPS), recom-

mends observing patients who are administered any type of intravenous iron preparation for at least 30 minutes.

EVALUATION OF ANAEMIA AND IRON DEFICIENCY
IN COLORECTAL CANCER
Anaemia is defined by the presence of haemoglobin levels below
12 g/dL in women or 13 g/dL in men. These levels must be increased by
one point for every 1,000 metres above sea level. The most frequently
used analytical parameters to evaluate iron deficiency, both absolute as
well as functional, are serum concentration of ferritin and transferrin saturation (TS).
Ferritin is the intracellular form of iron storage, and a small portion is
found in the serum (1 mcg/L of ferritin in serum equals 8-10 mg of iron
stores). However, ferritin is an acute phase reagent and therefore increases during inflammatory processes. Ferritin levels are also elevated in liver diseases and malignant diseases. Thus, it is not appropriate
to exclusively establish an upper ferritin limit to define the sufficiency
of iron stores.
Transferrin is the main iron-transporting protein in plasma. In cases
of iron deficiency, transferrin synthesis increases in order to maximise iron usage. Under normal condition, transferrin is iron saturated at
30%. This saturation increases in the iron overload and decreases in
iron deficiency.
There are other parameters that can be used to evaluate iron deficiency (total iron in serum, total iron binding capacity, soluble transferrin
receptor, ...) although they are of variable utility and/or availability30.
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Typically, iron deficiency is defined by serum ferritin levels below
100 mcg/L or transferrin saturation below 20%. In the case of patients
with colorectal cancer, we find three different groups: patients with
neither anaemia nor iron deficiency, patients without anaemia but
with iron deficiency, and patients with anaemia (and iron deficiency).
The first group of patients would not benefit from preoperative iron
supplements. The second group, that is, patients without anaemia but
with iron deficiency, would be at risk of suffering anaemia, so replacement of their iron stores as soon as possible would prevent the onset
of anaemia. Finally, the patients with anaemia are those who benefit
the most from preoperative iron administration.

PROTOCOL DESCRIPTION
In most cases, colonoscopy is the procedure used to carry out the
diagnosis of a colorectal cancer. In certain cases, it is indicated due to
the presence of symptoms, while, in others, it is due to the implementation of a population screening programme. In other cases, the initial
diagnosis is due to imaging tests performed due to acute symptoms
with pain, occlusive symptoms or severe gastrointestinal bleeding, or
even as an accidental finding. Following the initial diagnosis, except in
cases that require an urgent surgical procedure, all the patients must
enter in a protocol to optimise the preoperative haemoglobin and iron
levels in order to decrease the use of haemoderivatives in the perioperative period, assuming that some of the patients will not undergo
surgery in the end but will still benefit from correcting the anaemia
and iron deficiency.

Following the first diagnosis, patients are referred to a specialist to
complete the neoplasm study and proceed to preoperative staging.
The specialist that coordinates this study may be a Gastroenterologist, Oncologist or Gastrointestinal Surgery Specialist, depending on
the established workflow at each hospital centre. The preoperative
extension study includes, as a standard procedure, blood analysis with
a complete blood count, basic biochemistry, ferritin, transferrin saturation, coagulation and tumour marker tests. This analysis is what will
allow the hospital to stratify the patients according to their iron deficiency and the level of anaemia in order to include them in different
treatment groups. The Anaesthesiology specialist typically performs
the evaluation of anaemia and the classification of individuals into
each treatment group during the pre-anaesthesia evaluation. Regardless of each centre’s workflow, the patient should be informed of the
importance of treating and correcting the iron deficiency and anaemia
associated with their disease. This evaluation should be carried out as
soon as possible in order to optimise the time available to correct the
issue.
As explained previously, in patients affected by colorectal cancer,
anaemia is due to multiple factors, both due to direct blood losses,
as well as to the neoplastic disease itself, which causes a functional
iron deficiency. The iron deficit can be calculated using the Ganzoni
formula, which estimates the total amount of iron that needs to be
replaced (figure 1). However, this formula has several limitations, as
it understimates the amount of iron required in case of bleeding and
is only viable in cases of pure iron deficiency. With regard to routine
clinical practice, it is more useful to divide anaemic patients into different groups according to the baseline haemoglobin levels in order to
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correct them, and the number of doses and the amount of iron
supplied in each group will depend on this division (figure 2). Table 1
shows the correspondence between the doses suggested in this protocol and those obtained using the Ganzoni formula.

ment or palliative care. These patients will have also benefited from

After classifying the patient according to their level of anaemia,
the specialist will refer the patient to the Day Clinic to schedule and
start the intravenous replacement of the iron deficiency as soon as
possible, while continuing with the regular diagnostic workflow and
carrying out the complementary examinations required to schedule
the surgical procedure. Following the administration of each dose,
patients must remain in observation for 30 minutes as per AEMPS recommendations.

We recommend conducting a new analysis that includes a complete

After finishing the extension study, some patients will not be candidates for surgical treatment and will be referred for chemotherapy treat-

intravenous iron replacement therapy, as the correction of anaemia
improves not only the symptomatology related with the neoplastic
disease but also the potential response to chemotherapy.

blood count during the 48 hours prior to the surgical procedure. This
analysis serves as a reference value for evaluating blood loss both
during the surgical procedure, as well as in the postoperative period,
and, if it is carried out at least four weeks after the start of the intravenous iron treatment, it also allows treatment efficacy to be evaluated
by comparing the values obtained with the baseline haemoglobin levels observed after diagnosis.
Figure 3 describes the protocol workflow.
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Operational documents
FIGURE 1. GANZONI FORMULA.
Total iron deficit (mg) = body weight (kg) x (target Hb – initial Hb) (g/dL) x 2.4 + 500

FIGURE 2. PATIENT CLASSIFICATION ACCORDING TO THEIR LEVEL OF IRON DEFICIENCY AND/OR ANAEMIA
Group 1
Hb > 13 g/dl
Group 2
Hb 11-13 g/dl
Group 3
Hb 9-11 g/dl

Group 4
Hb <9 g/dl

Ferric carboxymaltose 500 mg i.v. three weeks before the surgical procedure
if Ferritin <100 mcg/L or TS <20%

Ferric carboxymaltose 1,000 mg i.v. three weeks before the surgical procedure

Ferric carboxymaltose 1,000 mg i.v. three weeks before the surgical procedure
+
Ferric carboxymaltose 500 mg i.v. two weeks before the surgical procedure
Ferric carboxymaltose 1,000 mg i.v. three weeks before the surgical procedure
+
Ferric carboxymaltose 1,000 mg i.v. two weeks before the surgical procedure

Hb: haemoglobin; TS: transferrin saturation; i.v.: intravenous
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TABLE 1. C OMPARISON BETWEEN THE DOSES OF FERRIC CARBOXYMALTOSE ACCORDING TO THE
PROTOCOL PROPOSAL AND THE GANZONI FORMULA. THE DOSE SUGGESTED IN THE
PROTOCOL IS HIGHER AS THE GANZONI FORMULA UNDERESTIMATES THE DOSES NEEDED TO
COVER THESE PATIENTS’ REAL NEEDS.

Protocol proposal

Ganzoni formula

			

35-70 kg

> 70 kg

Hb > 13 g/dl

500 mg

0-500 mg

0-500 mg

Hb 11-13 g/dl

1, 000 mg

508.4-836 mg

> 516 mg

Hb 9-11 g/dl

1 ,500 mg

676.4-1,172 mg

> 852.8 mg

Hb < 9g/dl

2, 000 mg
844.4-1, 508 mg

> 1,188.8 mg

(when the patient weighs >70 kg)
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FIGURE 3. FLOW DIAGRAM OF THE PROTOCOL
Radiology
Colonoscopy

Specialist
(Surgeon, Internist,
Oncologist)

Anaesthesiologist

Neoplasm diagnosis

Extension study
including lab analysis

Pre-anaesthesia evaluation
Intravenous iron replacement therapy
guidelines based on Hb

Nurses from
Anaesthesiology

Administration of i.v. iron
replacement therapy

Day Clinic

Observation

48 hours prior to
surgery

Determination of
preoperative Hb*

* Some patients may arrive for surgery without anaemia or iron deficiency and develop it a posteriori as a consequence of the blood loss in the perioperative period. It is therefore
prudent to request a determination of haemoglobin and transferrin saturation when the patient comes for the 1st post-surgical check-up, and to replace the losses, where appropriate, before the 1st dose of chemotherapy.
i.v.: intravenous
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Necessary resources

CLINICAL DIAGNOSTIC MATERIAL

SITE

The material to be used is the typical material for carrying out basic
laboratory studies and the administration of intravenous medication
or transfusions if necessary.

To implement this protocol, no specific installations or locations are
required. The centres in which this protocol is to be applied must have
a Day Clinic that can take care of the administration of intravenous
iron and subsequent monitoring of the patients.

PERSONNEL

FINANCIAL RESOURCES
By using previously existing resources and aiming to optimise their
use, adherence to the indications of this protocol does not require dedicated financial resources.

The application of this protocol affects various professionals, although

SUPPORT FROM OTHER LEVELS OF HEALTHCARE

it does not require specific dedication and can be built into their regu-

The field of application of this protocol is limited to centres with
sufficient healthcare capacity to be able to diagnose and surgically
treat patients with colorectal neoplasms. Support from other healthcare levels is not specifically required.

lar activity. The professionals involved belong to the following groups
and departments:
 Gastroenterology, General and Gastrointestinal Surgery and/or Medical Oncology Specialists.
 Anaesthesiology and Resuscitation Specialists.
 Anaesthesiology and/or Day Clinic Nurses.
 Clinical and Biochemical Analysis Laboratory.
 Hospital Pharmacy.
 Haematology and Haemotherapy Department.

Registry system
We recommend that the different centres implementing the protocol prospectively collect pre- and postoperative clinical and analytical
data from patients to whom the measures included in the protocol
are applied, at least in terms of anaemia studies and transfusion requirements, in order to be able to evaluate its efficacy in terms of the
decrease in consumption of haemoderivatives.
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Centres with the capacity to establish the endoscopic and anatomopathological diagnosis, but which need to refer the patient to a reference centre for surgical treatment of their neoplasm, can start the
anaemia and iron deficiency management protocol with the goal of
advancing in the preoperative haemoglobin optimisation process.

Protocol evaluation
 Initially, the usefulness of this protocol should be evaluated after at
least one year of application, comparing the number of indications
and the consumption of haemoderivatives before and after the use
of the protocol. The results must be interpreted after confirming
that the patient groups are comparable. It is thus essential to have
a database to record a set of variables related to the patients who
have undergone colorectal neoplasm procedures prior to the application of the protocol, and to collect the data from the patients
likely to be treated. Implementation of this protocol will make it
possible to record a set of indicators related to the consumption of
haemoderivatives before and after surgery and to compare perioperative morbidity and mortality (cardiovascular events, cerebrovascular events, kidney failure and local and systemic infections),
disease-free intervals, response to chemotherapy treatment and
long-term mortality, before and after application, in the context of
a multi-centre study (see more below).
 After this first evaluation, we recommend annual evaluation of the
transfusion needs of the patients who have undergone procedures

for colorectal neoplasms and to correlate this with these patients’
clinical data to confirm that the benefits of this protocol are maintained.
 Prospective data collection will also allow for the evaluation of the
degree of adherence to the protocol and for detection of areas for
improvement.

INDICATORS THAT CAN BE USEFUL IN EVALUATING
THE PROTOCOL RESULTS
1.

% of patients subjected to red blood cell transfusion to correct
preoperative anaemia before and after implementing the protocol.

2.

Number of red blood cell units transfused before and after implementing the protocol.

3.

Haemoglobin levels 48 hours pre-surgery, before and after implementing the protocol.

4.

Differences in haemoglobin levels 48 hours pre-surgery and at the
time of diagnosis, before and after protocol implementation.

5.

Differences in transferrin levels 48 hours pre-surgery, before and
after implementation of the protocol.

6.

Differences in the number of red blood cell units transfused in
the postoperative period (<30 days), before and after protocol
implementation.
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7.

Perioperative cardiovascular morbidity rates before and after implementing the protocol.
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