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Background: Preoperative anaemia is associated with blood transfusion and longer hospital length of stay.
Preoperative iron deficiency anaemia (IDA) can be treated with oral or intravenous (IV) iron. IV iron can
raise haemoglobin faster compared with oral iron. However, its ability to reduce blood transfusion and length
of stay in clinical trials is inconclusive. This study aims to compare blood transfusion and hospital length of
stay between anemic patients who received preoperative IV iron versus standard care, after implementation
of a protocol in 2017 to screen patients for preoperative IDA, and its treatment with IV iron.

Methods: Retrospective before-after cohort study comparing 89 patients who received IV iron
preoperatively in 2017, with historic patients who received oral iron therapy (selected by propensity score
matching (PSM) from historic cohort of 7,542 patients who underwent surgery in 2016). Propensity score
was calculated using ASA status, age, gender, surgical discipline, surgical risk and preoperative haemoglobin
concentration. Both 1:1 and 1:2 matching were performed as sensitivity analysis.

Results: After PSM, there was no statistically significant difference in distribution of preoperative clinical
variables. There was no significant difference in proportion of cases requiring transfusion nor a difference in
average units transfused per patient. IV iron cohort stayed in hospital on average 8.0 days compared to non-
IViron cohort 14.1-15.1 days (P=0.006, P=0.013 respectively). Average time from IV iron therapy to surgery
was 10.5 days.

Conclusions: Preoperative IV iron therapy for patients with IDA undergoing elective surgery may not
reduce perioperative blood transfusion, but this could be due to the short time between therapy and surgery.
Implementation of IV iron therapy may reduce hospital length of stay compared to standard care for anemic

patients, although this may be enhanced by concomitant improvement in perioperative care.
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Introduction

Preoperative anaemia is commonly detected prior to
surgical procedures worldwide, with prevalence ranging
from 25% to 60% (1-7). Preoperative anaemia is associated
with poor postoperative outcomes such as an increased risk
for perioperative blood transfusion, prolonged hospital
stay (8,9) and increased rates of adverse cardiac and non-
cardiac complications, including wound infections and
sepsis (1,2,8-16). Most importantly, preoperative anaemia
is the strongest predictor of perioperative allogeneic blood
transfusion (ABT). While perioperative blood transfusion
is usually given to avoid the detrimental effects of acute
anaemia by producing a quick and effective increase in
haemoglobin concentrations, there are several important
drawbacks to this approach. Blood transfusion exposes
patients to risks of a transfusion reaction and infection,
and has been associated with poor patient outcomes (e.g.,
higher mortality and morbidity rates) in studies comparing
cohorts of transfused patients with non-transfused (or less-
transfused) patients across various patient populations and
clinical settings (11,15,17-22). Apart from the health risks
of blood transfusion, there are also financial costs to the
patient, as well as the health system for handling, testing
and administering blood (23). Hence, strategies to reduce
blood transfusions are prudent and are of great public
health importance.

The most frequent underlying reason for preoperative
anaemia is iron deficiency (24,25). In one large multi-
center study of non-cardiac surgical patients (N=2,115;
48% women), iron deficiency was evident in 75% of
the patients (26). Iron deficiency anaemia (IDA) can be
treated with iron supplementation via oral or intravenous
(IV) route, and both forms have been shown to improve
haemoglobin concentrations preoperatively (24,27). Oral
iron is poorly absorbed when administered together with
other drugs such as proton pump inhibitors or in the
presence of chronic inflammation and gastrointestinal
diseases (28,29). Furthermore, frequent side effects such as
abdominal pain, constipation, and heartburn contribute to
poor adherence (30,31). Intravenous (IV) iron circumvents
the problems associated with oral iron. It is more effective
in replenishing iron stores and in increasing haemoglobin
concentrations (32-34).

Correspondingly, there has been an increasing call for
the incorporation of preoperative IV iron treatment in
the assessment pathway for elective surgical patients (24).
Despite the efficacy of preoperative IV iron in increasing
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haemoglobin concentrations, to date, there is mixed
evidence to support its ability to reduce blood transfusion
requirements and length of stay in clinical trials (27,35,36).
Furthermore, trials are conducted in pre-defined spectrum
of patients undergoing specific types of surgery, and do
not reflect the breadth of surgical patient population in a
tertiary hospital. There is a paucity of studies examining the
efficacy of IV iron therapy when implemented within real
world conditions. Thus, the aim of this study is to compare
the incidence of blood transfusion and hospital length of
stay between anemic patients who received IV iron prior
to undergoing elective surgery versus standard care, after
the implementation of a protocol for screening of iron-
deficiency and treatment with IV iron in a preoperative
clinic within a tertiary hospital. We present the following
article in accordance with the STROBE reporting checklist
(available at http://dx.doi.org/10.21037/atm-20-4942).

Methods

This is a retrospective before-after cohort study of
patients who received IV iron preoperatively, propensity-
matched to patients who received standard care as
controls. Institutional Review Board approval was obtained
(SingHealth CRB 2014/651/D) prior to starting the study.
Due to the retrospective nature of the study, no informed
consent was required. The study was conducted in
accordance with the Declaration of Helsinki (as revised in
2013) and the Harmonized Tripartite Guideline for Good
Clinical Practice from the International Conference on
Harmonization.

Establishment of preoperative iron-deficiency anaemia
screening and treatment

Patients presenting to the Singapore General Hospital
Preoperative Assessment Centre (PAC) for anaesthesia
assessment before elective surgery, and who are diagnosed
with anaemia (serum haemoglobin <13 g/dL), would be
screened for iron deficiency, which is defined as transferrin
saturation <20% and serum ferritin <100 mcg/L (24,37).
This non-gender based definition for preoperative anaemia
has been established and used in recent literatures (24,38).
Since January 2017, patients diagnosed with IDA would be
prescribed either oral or IV ferric carboxymaltose (FCM),
according to our institutional protocol (Figures S1,S2). For
patients who were given IV FCM, they were given a dose
of 15 mg/kg, up to 1,000 mg, as an infusion over 15 min in
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Figure 1 Flowchart of the derivation of the patient cohort. ASA, American Society of Anaesthesiologist physical status score; IV,

intravenous.

the outpatient setting. Prior to 2017, IV FCM therapy was
not available preoperatively in the outpatient setting, and
patients diagnosed with IDA in PAC would only be given
oral iron supplement.

Conduct of retrospective chart review

Our inclusion criteria for the IV FCM (intervention) group
are patients who attended the PAC from August 2017
to August 2018 for elective surgeries requiring general
anaesthesia or regional anaesthesia, except for transplant,
burns and cardiac surgery, and who were diagnosed with
iron-deficiency anemia and were prescribed preoperative
IV iron therapy. Based on these criteria, we included
94 cases. Data from each patient were retrospectively
collected by medical case record review and include: age,
gender, American Society of Anaesthesiologist (ASA) status,
presence of comorbidities such as ischemic heart disease
(IHD) and congestive heart failure (CHF); preoperative
drugs such as antiplatelet or anticoagulation use; preoperative
haemoglobin, surgical discipline, surgical severity (39,40),
units of red blood cell (RBC) transfused perioperatively, days
between IV iron therapy and surgery for the IV FCM group,
and hospital length of stay. 5 patients were excluded from
analysis as their surgeries were postponed after they had
received IV iron therapy. The remaining 89 were selected
for further propensity score matching.

Propensity matching of intervention group with bistoric
controls

Historic controls were drawn from a database of 7,607
patients who underwent elective non-cardiac, non-transplant,
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non-burns surgery in 2016 in our institution before the
introduction of preoperative IV FCM therapy. A propensity
score was calculated using ASA status, age, gender, surgical
severity, surgical discipline and preoperative haemoglobin
concentration. 154 had missing values in variables which were
used for matching, and hence were excluded from further
analysis. The remaining 7,542 were used for propensity
score matching. Nearest neighbor matching was performed
with 1:1 and 1:2 ratio using the Matchit package in R 3.5.1,
R Core Team (2018). Both 1:1 and 1:2 matching were
performed as sensitivity analysis. Eighty-nine were chosen
from the historic dataset as control in the 1:1 matching,
and 178 patients for the 1:2 matching. Figure I shows the
flowchart of the derivation of the patient cohort.

Sample size calculation

From previous unpublished data from our institution, our
transfusion rate for anemic patients undergoing moderate-
high risk surgeries is about 40%. Thus, based on findings
by Froessler et al. (36), where the administration of IV iron
in anemic patients undergoing abdominal surgery led to a
reduction in incidence of blood transfusion by half (30%
to 12%), we estimated that for the detection of half the
incidence of transfusion in the intervention group (20%)
compared to the control group (40%), with a 80% power
and alpha error rate of 0.05, the number in each arm would
be 81. Assuming a missing data rate of 10%, we decided
upon a final sample size of 89 in each arm.

Statistical analysis

Preoperative transfusion was defined as transfusion
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occurring up to 30 days prior to surgery. Intraoperative
transfusion was defined as transfusion occurring during
the surgery. Postoperative transfusion was defined as
transfusion occurring after the surgery, until 30 days after
surgery. Outcomes such as incidence of transfusion, average
units of RBC transfused per patient in each group and per
transfused patient were calculated (36).

All data analyses were carried out using IBM
SPSS Statistics v21 software (IBM Corp, Armonk,
NY). Continuous variables such as age, preoperative
haemoglobin, hospital length of stay, average number of
units of RBC transfused per patient and per transfused
patient are presented as mean and 95% confidence interval.
Comparison between the two groups for these variables
was performed using the 2-tailed student #-test. Categorical
variables such as ASA status, gender, surgical risk, the
presence of comorbidities, and incidence of any transfusion
are presented as frequency and percentage in each group.
Comparison between the two groups for these variables was
made using the Pearson chi-square test. P values less than
0.05 were taken to be statistically significant.

Results

The IV iron and historic oral iron groups differed only in
distribution of ASA status, mean preoperative haemoglobin
concentration, surgical risk and preoperative anticoagulant
use (Table 1).

After propensity matching, there was no statistically
significant difference in the distribution of variables such as
ASA status, age, gender, history of IHD/CHE, antiplatelet,
mean preoperative haemoglobin and surgical risk and
discipline between the two cohorts (Table 2). There were
still differences in preoperative anticoagulant use, but most
anticoagulants would be stopped appropriately before
surgery. The average time from IV iron therapy to surgery
was 10.5 days (+8.0).

Patients in the IV iron group had significantly reduced
hospital length of stay (7able 3) (8.0 days, £12.5) compared
to the oral iron group in 1:1 (15.1 days, £23.6, P=0.013)
or 1:2 matching (14.1 days, £23.3, P=0.006). However,
the proportion requiring transfusion over the entire
perioperative period did not differ statistically (oral iron:
41.6%, IV iron: 38.2-41.0%). Neither did the mean units
of perioperative transfusion differ statistically (oral iron: 0.9
units, =1.5; IV iron: 1.4 units, £3.8 to 1.2 units, +3.0) (Table
3).

Of note, the proportion who received intraoperative
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transfusion was significantly higher in oral iron group
(37.1-40.4%) compared to the IV iron group 20.2% (P=0.02
and P=0.002), but the average units of transfused blood
per transfused patient was higher in the IV iron group
(2.2 units, +1.8) versus oral iron group (1.0, £0) for both
propensity matched cohorts.

There were no statistically discernible differences
in pattern of preoperative or postoperative transfusion
between groups.

Discussion
Impact on blood transfusion

In our study, we did not find any statistically significant
difference in the incidence of total blood transfusions in
anemic patients undergoing major surgery who received
preoperative IV iron (41.6%) versus historic control which
received oral iron supplementation (38.2-41.0%). Our
results reflect the ‘real world’ impact of preoperative IV
iron therapy in our institution. Other perioperative clinics
in Muenster University Hospital, Germany and in Spain
were also unable to demonstrate any significant impact
of preoperative IV iron therapy on perioperative blood
transfusion (41,42). Nevertheless, within trial settings,
some trials were able to show a positive impact (36,43,44),
while others a negligible impact on perioperative blood
transfusion (27,45,46).

We feel that in our study, the impact of IV iron therapy
could be limited by the short duration from therapy to
surgery, which was on average 10.5 days. The average rate
of rise in haemoglobin after IV iron therapy in literature
is about 1 g in 2-4 weeks (27,35,41) thus the resultant rise
in haemoglobin concentrations after IV iron therapy in
our study cohort may have been minor before the surgery.
Although we encourage our surgeons to send patients to
the preoperative clinic as soon as they are listed for surgery,
most cases are scheduled to be reviewed at the preoperative
clinic 2-3 weeks prior to surgery due to short waiting times
to surgery in our institution. This reduces the time available
for screening and treatment of preoperative iron deficiency
anaemia. The merits of preoperative haemoglobin
optimization needs to be weighed against the tradeoff of
potentially longer waiting time to elective surgeries on a
case-by-case basis.

We observed a significant reduction in the incidence
of intraoperative blood transfusion in the IV iron group,
but this was counterbalanced by an increase in average
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Table 1 Demographic characteristics of the IV iron and entire historic cohort
Variable IV iron (N=89) Oral iron (N=7,607) P value
Age, mean (SD) 55.2 (15.3) 58 (16.2) 0.09
Gender, n (%)
Female 68 (76.4) 5,483 (72.1) 0.432
Male 21 (23.6) 2,124 (27.9)
ASA Score, n (%)
1 9(10.1) 1,261 (16.6) 0.002
2 42 (47.2) 4,296 (56.5)
3 37 (41.6) 1,816 (23.9)
4 1(1.9) 82 (1.1)
Surgical discipline, n (%)
Colorectal 18 (20.2) 593 (7.8) NA
Dental 1(1.9) 17 (0.2)
Otorhinolaryngology 1(1.19) 520 (6.8)
Gynaecology 13 (14.6) 1,004 (13.2)
Maxillofacial 2(2.2) 44 (0.6)
Neurosurgery 3(3.4) 126 (1.7)
Obstetrics 1(1.1) 156 (2.1)
Orthopaedics 11 (12.4) 2,144 (28.2)
Plastic surgery 0(0) 336 (4.4)
Breast surgery 4 (4.5) 432 (5.7)
Upper gastrointestinal surgery 12 (13.5) 212 (2.8)
Hepatobiliary surgery 7(7.9) 364 (4.8)
Vascular surgery 1(1.1) 565 (7.4)
Surgical oncology 5 (5.6) 64 (0.8)
General surgery 2(2.2) 279 (3.7)
Urology 8(9 751 (9.9)
Surgical risk, n (%)
Low 14 (15.7) 3,291 (43.3) <0.001
Moderate 56 (62.9) 3,844 (50.5)
High 19 (21.3) 470 (6.2)
Preoperative hemoglobin, mean (SD) 9.6 (1.1) 11.5(1.2) <0.001
History of ischemic heart disease, n (%)
No 82 (92.1) 6,483 (85.2)
Yes 7(7.9) 736 (9.7)

Table 1 (continued)
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Table 1 (continued)

Variable IV iron (N=89) Oral iron (N=7,607) P value

History of congestive heart failure, n (%)
No 86 (96.6)
Yes 3(3.4)
Antiplatelet use, n (%)
No 79 (88.8)
Yes 10 (11.2)
Anticoagulant use, n (%)
No 84 (94.4)
Yes 5 (5.6)

7,028 (92.4)
188 (2.5)

6,722 (88.4) 1
885 (11.6)

7,500 (98.6) 0.009
107 (1.4)

ASA score, American Society of Anaesthesiologist physical status score; SD, standard deviation.

units of transfused blood per transfused patient. As this
was a retrospective study, and it was not in our institution’s
protocol to re-check our anemic patient’s preoperative
haemoglobin on the day of surgery, the increase in
preoperative haemoglobin is not known. Intraoperative
transfusion is based on clinical signs such as haemodynamic
instability, amount of operative bleeding observed and
point-of-care tests.

Despite the small numbers in our cohort and the
retrospective study design which prevents confirmation
of our postulations, we feel that our observations support
the importance of implementing preoperative screening
and treatment of iron deficiency anaemia within a
comprehensive Patient Blood Management program. The
physiology behind preoperative treatment of anaemia
is sound, but its effect may be incremental, and the
greatest benefit can be achieved when this is combined
with many other interventions that are aligned with the
pillars of patient blood management (47,48). For instance,
one orthopaedic center was able to achieve a significant
reduction in blood transfusion when preoperative IV
iron therapy was introduced together with intraoperative
measures such as routine tranexamic acid administration,
and adoption of a unified transfusion strategy

postoperatively (49).

Impact on length of stay (LOS)

LOS in the control group was higher than in IV iron group
by 6-7 days. This is independent of total transfusion,
since the average units of transfusion and incidence of
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transfusion are similar in both groups on both 1:1 and 1:2
matching. Our matching was fairly robust, as we matched
the IV iron and historic oral iron group based on relevant
medical factors such as degree of preoperative anemia,
surgery discipline and risk, age, gender, and ASA status,
and we achieved similar distribution of preoperative
variables after matching. It is likely that other postoperative
factors not accounted for in our study, such as incidence
of postoperative complications, contributed to the large
difference in LOS.

To date, a sizeable number of randomized control
trials (RCT) have been conducted to compare the length
of hospital stay in patients who receive preoperative IV
Iron therapy to a placebo or standard care (27,36,50). The
results have not been consistent. In one RCT, patients
scheduled to undergo elective major abdominal surgery
were randomized to either IV iron or usual care. Patients
in the IV iron group had significantly shorter length of
stay (7.0 vs. 9.7 days, P=0.026) and reduced incidence
of blood transfusion (31.25% wvs. 12.5%). Although
haemoglobin concentration at point of discharge between
the two groups were similar, the IV iron group had higher
haemoglobin concentration at 4-week after surgery (36).
Similarly, another RCT involving patients undergoing
elective joint arthroplasty found that administration of
IV iron to patients with iron deficiency anaemia led to
shorter length of stay in hospital (6 vs. 8 days, P=0.04)
compared to patients who received oral iron (50). These
results contradict a similar RCT involving patients with
non-metastatic colorectal adenocarcinoma scheduled
for curative surgery and randomized to receive either

Ann Transl Med 2021;9(1):6 | http://dx.doi.org/10.21037/atm-20-4942


https://paperpile.com/c/8cCz8Y/p2JGW
https://paperpile.com/c/8cCz8Y/wpU5X+tQBOr+oGjYI
https://paperpile.com/c/8cCz8Y/wpU5X
https://paperpile.com/c/8cCz8Y/oGjYI

Annals of Translational Medicine, Vol 9, No 1 January 2021

Page 7 of 11

Table 2 Demographic characteristics of the IV iron and oral iron cohort after 1:1 and 1:2 propensity matching

Variable

1:1 propensity matching

1:2 propensity matching

IV iron Oral iron P value IV iron Oral iron P value
(N=89) (N=89) (N=89) (N=178)

Age, mean (SD) 55.2 (15.3) 54.8(17.9) 0.861 55.2 (15.3) 54.7 (16.8) 0.802
Gender, n (%)

Female 68 (76.4) 63 (70.8) 0.496 68 (76.4) 125 (70.2) 0.358

Male 21 (23.6) 26 (29.2) 21 (23.6) 53 (29.8)
Preoperative hemoglobin, mean (SD) 9.6 (1.1) 9.5 (1.3) 0.664 9.6 (1.1) 9.5 (1.4) 0.708
ASA Score, n (%)

1 9(10.1) 9 (10.1) 0.863 9 (10.1) 21 (11.8) 0.961

2 42 (47.2) 39 (43.8) 42 (47.2) 84 (47.2)

3 37 (41.6) 41 (46.1) 37 (41.6) 72 (40.4)

4 1(1.1) 0(0) 1(1.1) 1(0.6)
Surgical discipline, n (%)

Colorectal 18 (20.2) 22 (24.7) 0.874 18 (20.2) 39 (21.9) 0.738

Dental 1(1.1) 1(1.1) 1(1.1) 1(0.6)

Otorhinolaryngology 1(1.1) 0(0) 1(1.1) 0(0)

Gynaecology 13 (14.6) 19 (21.3) 13 (14.6) 37 (20.8)

Maxillofacial 222 1(1.1) 2(2.2) 4(2.2)

Neurosurgery 3 (3.4) 1(1.1) 3 (3.4) 2(1.1)

Obstetrics 1(1.1) 1(1.1) 1(1.1) 2(1.1)

Orthopaedics 11 (12.4) 11 (12.4) 11 (12.4) 24 (13.5)

Breast surgery 4 (4.5) 1(1.1) 4 (4.5) 6 (3.4)

Upper gastrointestinal surgery 12 (13.5) 9(10.1) 12 (13.5) 22 (12.4)

Hepatobiliary surgery 7(7.9) 6 (6.7) 7(7.9) 10 (5.6)

Vascular surgery 1(1.1) 0(0) 1(1.1) 0(0)

Surgical oncology 5(5.6) 3(3.4) 5(5.6) 5(2.8)

General surgery 222 5(5.6) 2(2.2) 8 (4.5)

Urology 8(9) 9 (10.1) 8(9) 18 (10.1)
Surgical risk, n (%)

Low 14 (15.7) 18 (20.2) 0.531 14 (15.7) 30 (16.9) 0.382

Moderate 56 (62.9) 57 (64) 56 (62.9) 122 (68.5)

High 19 (21.3) 14 (15.7) 19 (21.3) 26 (14.6)
Propensity Score, mean (SD) 0.1 (0.1) 0.1 (0.1) 0.978 0.1 (0.1) 0.1 (0.1) 0.841
History of ischemic heart disease/yes, n (%) 7(7.9) 6 (6.7) 0.622 7(7.9) 12 (6.7) 0.238
History of congestive heart failure/yes, n (%) 3 (3.4) 6 (6.7) 0.247 3 (3.4) 7 (3.9) 0.296
Antiplatelet use/yes, n (%) 10 (11.2) 9(10.1) 1 10 (11.2) 18 (10.1) 0.944
Anticoagulant use/yes, n (%) 5 (5.6) 0 (0) 0.059 5 (5.6) 1(0.6) 0.017

N, number; SD, standard deviation.
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Table 3 Comparison of blood transfusion and hospital length of stay between IV iron and oral iron groups in 1:1 and 1:2 propensity matching

1:1 propensity matching

1:2 propensity matching

Variable IV iron Oral iron P value IV iron Oral iron P value
(N=89) (N=89) (N=89) (N=178)

Received preoperative transfusion, n (%) 10 (11.2) 16 (18) 0.289 10 (11.2) 30 (16.9) 0.303
Mean units of preoperative transfusion in group (SD) 0.1 (0.4) 0.4(1.5 0.102 0.1 (0.4) 0.3(1.2) 0.052
Mean units of preoperative transfusion per transfused
patient (SD) 1.3(0.5) 2.4 (3) 0.18 1.3(0.5) 2 (2.3 0.105
Received Intraoperative transfusion, n (%) 18 (20.2) 33 (37.1) 0.02 18 (20.2) 72 (40.4) 0.002
Mean units of intra-operative transfusion in group (SD) 0.4 (1.2 0.4 (0.5 0.567 0.4 (1.2 0.4 (0.5) 0.734
Mean units of intra-operative transfusion per transfused
patient (SD) 2.2(1.8) 1(0) 0.01 2.2(1.8) 1(0) 0.01
Received post-operative transfusion, n (%) 20 (22.5) 15 (16.9) 0.451 20 (22.5) 28 (15.7) 0.237
Mean units of post-operative transfusion in group (SD) 0.3 (0.7) 0.6 (2.2) 0.291 0.3 (0.7) 0.5 (1.8) 0.354
Mefam units of post-operative transfusion per transfused 1.4(0.8) 3.4 (4.5) 0107 1.4(0.8) 2.9(3.6) 0.043
patient (SD)
S?;e)lved transfusion over entire perioperative period, 37 (41.6) 34 (38.2) 0.759 37 (41.6) 73 (41) 1

(o]
Mean units of peri-operative transfusion in group (SD) 0.9 (1.5) 1.4 (3.8) 0.291 0.9 (1.5) 1.2 (3) 0.289
Length of stay, mean (SD) 8(12.5) 15.1(23.6) 0.013 8(12.5) 14.1(23.3) 0.006

N, number; SD, standard deviation.

oral or IV iron. While patients in the IV iron group had
higher haemoglobin concentration at the time of surgery,
there was no significant difference compared to the oral
iron group in terms of length of stay, or units of blood
transfusion (27).

Our study adds to a growing literature reporting the real-
world impact of screening and treatment of iron deficiency
anaemia preoperatively with IV iron therapy. Compared
to the reports by other centers, our methodology may be
statistically superior, as we utilize propensity-matching to
ensure a balance of measured covariates between the two
groups (51). In contrast, the study by Ellermann ez 4/. did
not attempt to ensure that the preoperative anemic patients
who received and did not received IV iron therapy had
comparable baseline characteristics (41).

One potential limitation in our study, is that
concomitant improvement in perioperative care over time
may have also contributed to the reduction in LOS of
6-7 days on average, compared to an average of 2 days in
similar RCTs in IV iron (27,36,50). This is an inherent
limitation in a pre-post study (52). In addition, as this was
a retrospective study, we were also unable to check the

© Annals of Translational Medicine. All rights reserved.

haemoglobin concentration on the day of surgery, to assess
the response to IV iron therapy.

Preoperative IV iron therapy for iron deficiency anaemia
may have the potential to generate significant cost-savings
for the hospital, through reducing hospital LOS for patients.
Future studies can be done to confirm this finding, and to
examine the cost-efficiency of implementing this screening
and treatment protocols in the preoperative evaluation
clinic. Any change in practice that is proven beneficial
needs to be sustainable, and future studies focusing on the
implementation of this practice and improving its coverage
and sustainability can be conducted (53).

Conclusions

Our study suggests that preoperative IV iron therapy for
patients with iron deficiency anaemia undergoing elective
surgery may not have an impact on perioperative blood
transfusion, but this could be partially attributed to the short
time between preoperative workup and IV iron therapy
and surgery, which limits the haemoglobin response. The
introduction of IV iron therapy may reduce hospital length
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of stay compared to standard care for anemic patients, when
implemented into a preoperative anaemia clinic outside of a
trial setting. The beneficial impact of preoperative IV iron
therapy may be enhanced if other aspects of patient blood
management programs are implemented concurrently.
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