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Scientific summary

Background

Preoperative anaemia is common in patients undergoing major surgery and increases the need for
perioperative blood transfusion. There are now well-recognised associations between preoperative
anaemia and increased patient postoperative complications, length of hospital stay and worse overall
patient outcomes. These may be compounded by the need for blood transfusion at operation, as
patients receiving a blood transfusion have similarly been associated with increased complications and
adverse clinical outcomes.

Iron deficiency is aetiologically the most common cause of anaemia in the setting of surgery. Iron
deficiency can develop directly from blood loss, due to the underlying disease for which the patient is
having surgery (e.g. gastrointestinal cancer) or indirectly due to inflammation from the disease process
or secondary to patient comorbidities. In the preoperative setting, oral iron has a limited role, as there
is little time before the operation to replenish iron stores, and oral iron can be ineffective because of
the presence of inflammation that impairs iron absorption and iron transport.

The NHS England Commissioning for Quality and Innovation (CQUIN) scheme for 2020–21 set targets
for patients undergoing surgery with an expected blood loss of ≥ 500 ml to be screened for anaemia
at least 2 weeks prior to surgery, and treatment recommended with iron therapy. However, this was
based on the National Institute for Health and Care Excellence Guideline 24, which reported only ‘very
low quality of evidence’ [National Institute for Health and Care Excellence (NICE). Blood Transfusion.
NICE Guideline (NG24). 2015. URL: www.nice.org.uk/guidance/ng24 (accessed 1 April 2020)].

Therefore, it is important to assess whether or not intravenous iron given, in the preoperative setting,
to patients with anaemia can correct the anaemia and, furthermore, whether or not this reduces the
clinical risk of preoperative anaemia on associated outcomes such as blood transfusion, postoperative
outcomes and complications, as well as patient quality of life.

Aim

To assess if intravenous iron given to patients with anaemia before major surgery reduces the need
for perioperative blood transfusion or the risk of death and improves the patient’s recovery from
their operation.

Primary objective

To determine if a single dose of intravenous iron given to patients with anaemia prior to major open
abdominal surgery reduces the need for blood transfusion or the risk of death, in the period from
randomisation until 30 days following the operation. Thus, the co-primary end points were the risk of
blood transfusions or death, and the number of blood transfusions from randomisation to 30 days
post operation.
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Secondary objectives

l To evaluate the effect of intravenous iron compared with placebo on change in haemoglobin levels.
l To evaluate the effect of intravenous iron compared with placebo on postoperative morbidity,

intensive care unit and total hospital length of stay, hospital re-admission and mortality.
l To evaluate the effect of intravenous iron compared with placebo on health-related quality of life.
l To evaluate resource use and costs associated with the treatment with intravenous iron compared

with placebo.
l To evaluate the tolerability and safety of intravenous iron compared with placebo from

randomisation until study termination.
l To evaluate the effect of intravenous iron compared with placebo on:

¢ complications of the intervention itself
¢ complications from blood transfusion or blood products.

Methods

The preoperative intravenous iron to treat anaemia in major surgery (PREVENTT) trial was a
randomised, double-blind, parallel-group, placebo-controlled, multicentre, Phase III study comparing
placebo (normal saline) with intravenous iron (intravenous ferric carboxymaltose 1000 mg). Adult
patients who were planning to undergo major elective open abdominal surgery were included if they
were found to have anaemia (haemoglobin < 130 g/l for men and haemoglobin < 120 g/l for women)
and could be randomised and receive the intervention 10–42 days before their planned operation date.

Exclusions were those patients who were not anaemic or who were undergoing keyhole or laparoscopic
surgery. Other exclusions were those with a known history of acquired iron overload, family history of
haemochromatosis or thalassaemia or transferrin saturation > 50%, known cause of anaemia (other
than iron deficiency), known chronic liver disease, concurrent infection or body weight < 50 kg.

Protocol changes included removing an additional hospital visit for preoperative assessment, reducing
the timeline to surgery from 14 days to 10 days, revising the description for major surgery and adjusting
the diagnosis of anaemia in line with World Health Organization definitions.

Following informed consent, patients were randomised 1 : 1 in a double-blind manner to either
intravenous iron therapy or placebo. As iron is a dark-brown liquid, both the iron therapy and the
placebo were administered in a covered saline bag through black opaque tubing so that the patient
was blinded to the intervention. Similarly, the staff involved in the infusion were not part of the
reporting team. All subsequent operations and patient and trial assessments were undertaken by
staff blinded to the intervention.

Results

PREVENTT was conducted across 46 hospitals in England, Scotland and Wales between September
2013 and September 2018. A total of 487 patients were randomised (243 given placebo and 244 given
intravenous iron). At randomisation, haemoglobin levels were well balanced between the placebo and
intravenous iron groups. Time from administration of the intervention to the day of surgery was similar
in the two groups, with the median (interquartile range) being 14 (12 to 20.5) days and 15 (12 to 22)
days in the placebo and intravenous iron groups, respectively.
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At the time of surgery, mean (standard deviation) haemoglobin was significantly higher in the intravenous
iron group than in the placebo group [113.5 (13.2) g/l compared with 108.2 (13.2) g/l; mean difference
4.7 g/l, 95% confidence interval 2.7 to 6.8 g/l; p< 0.0001]. Anaemia was corrected in 42 (21%) patients in
the intervention group compared with 21 (10.2%) patients in the placebo group (p = 0.002). There was
an even distribution of operations performed through gynaecology, upper gastrointestinal, colorectal,
hepatobiliary and pancreatic, urological and general surgery with a median (interquartile range) total
procedure time of 250 minutes (175 to 355 minutes) and the median (interquartile range) total hospital
length of stay was 9 days (6 to 14 days).

The co-primary end point of blood transfusion or death from randomisation to 30 days following index
operation was reached in 136 patients. There was no difference in the risk of transfusion or death at
30 days between those who received preoperative intravenous iron and those who received placebo
(69/243 vs. 67/244; risk ratio 1.03, 95% confidence interval 0.78 to 1.37; p = 0.84). There was no
difference in rate of blood transfusion between those who received preoperative intravenous iron and
those who received placebo (rate ratio 0.98, 95% confidence interval 0.68 to 1.43; p = 0.93; absolute
rate difference 0.00, 95% confidence interval –0.14 to 0.15).

There was no difference between the groups in postoperative complications, with 24 out of
237 patients in the placebo group and 22 out of 237 patients in the treatment group experiencing
significant postoperative complications. Similarly, there was no difference in length of intensive
care unit or hospital stay.

Haemoglobin levels were significantly higher in the intravenous iron group at 8 weeks (mean difference
10.7 g/l, 95% confidence interval 7.8 to 13.7 g/l; p < 0.0001) and at 6 months (mean difference 7.3 g/l,
95% confidence interval 3.6 to 11.1 g/l; p < 0.001). There was a reduction in the number of patients
re-admitted to hospital for postoperative complications in the intravenous iron group at 8 weeks
[51/234 (22%) vs. 31/234 (13%), risk ratio 0.61, 95% confidence interval 0.40 to 0.91; p = 0.015).
However, there were no significant between-group differences in health-related quality of life, fatigue
or overall condition improvement at any time point up to the 6-month assessment.

Conclusions

In patients undergoing major open abdominal surgery, intravenous iron was not superior to placebo
in the preoperative period in reducing the need for blood transfusion. There was no difference seen
in patient postoperative complications or hospital stay. However, there was an associated reduced
re-admission rate to hospital with postoperative complication seen in those patients who received
intravenous iron.

Trial registration

This trial is registered as ISRCTN67322816 and ClinicalTrials.gov NCT01692418.

Funding

This project was funded by the National Institute for Health Research (NIHR) Health Technology
Assessment programme and will be published in full in Health Technology Assessment; Vol. 25, No. 11.
See the NIHR Journals Library website for further project information.
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