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Importance: Perioperative anemia is a common comorbid condition associated with
increased risk of morbidity and mortality in patients undergoing elective surgical procedures.
Objective: We conducted a systematic literature review (SLR) to determine the efficacy and
safety of the use of intravenous ferric carboxymaltose (FCM) for the treatment of periopera-
tive anemia in preoperative, intraoperative, and postoperative elective surgical care.
Evidence Review: Studies meeting inclusion criteria for the SLR reported on treatment
efficacy in an adult study population randomly allocated to FCM for the treatment of
perioperative anemia during the perioperative period. After screening, 10 of 181 identified
studies from searches in MEDLINE and EMBASE databases were identified for inclusion in
this review.

Findings: Preoperative treatment was reported in six studies, intraoperative treatment in one
study, postoperative treatment in two studies, and both pre- and postoperative treatment in
one study. Together, 1975 patients were studied, of whom 943 were randomized to FCM, of
whom 914 received FCM treatment. The 10 studies reported elective surgical populations for
colorectal, gastric, orthopedic, abdominal, urologic, plastic, neck, gynecologic, and otolar-
yngologic procedures. Given the clinical and methodological heterogeneity of the studies, the
analyses were limited to qualitative assessments without meta-analyses. All 10 studies
reported statistically greater changes in hemoglobin concentration, serum ferritin, and/or
transferrin saturation with FCM treatment compared with comparators (placebo, oral iron,
standard care, or a combination of these). Two studies reported statistically significant
differences in transfusion rate and 2 studies reported significant differences in length of
hospital stay between FCM and its comparator(s).

Conclusions and Relevance: This SLR adds to existing data that administration of FCM
in preoperative and postoperative settings improves hematologic parameters. Several studies
in the review supported the beneficial effects of FCM in reducing transfusion rate and length
of stay. Larger, well-designed, longer-term studies may be needed to further establish the
efficacy and safety of FCM in elective surgery patients with perioperative anemia.
Keywords: intravenous iron, hemoglobin, elective surgery, patient blood management, iron-

deficiency anemia

Plain Language Summary
Preoperative and postoperative anemia occur frequently in patients undergoing elective
surgery."

Perioperative anemia is associated with an increased risk of morbidity, mortality, and
other adverse postoperative outcomes.' ™
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Iron deficiency is a common cause of anemia in surgical
patients, affecting at least 10% of surgical patients during the
preoperative period and at least 20% during the postoperative
period.>®

Blood transfusion is frequently administered as part of the
standard of care for perioperative anemia’ and may produce
a temporary increase in hemoglobin levels® but is associated
with poor outcomes.’

This systematic review evaluated the effectiveness and safety
of ferric carboxymaltose in patients with perioperative anemia,
with a focus on patients’ health states during the preoperative and
postoperative period.

The 10 identified studies included patient populations under-
going elective colorectal, gastric, orthopedic, abdominal, urolo-
gic, plastic, neck, gynecologic, and otolaryngologic procedures.

Comparators were placebo, oral iron, standard care, or
a combination of these interventions.

Overall, this review found that ferric carboxymaltose signifi-
cantly increased hemoglobin level, serum ferritin concentrations,
and transferrin saturation in patients with perioperative anemia
who were undergoing elective surgery.

Introduction

Perioperative anemia is a common comorbid condition
associated with increased risk of morbidity and mortality
in patients undergoing elective surgical procedures. The
most common etiology of perioperative anemia in adults is
iron deficiency. Clinical signs and symptoms of iron-defi-
ciency anemia (IDA) are protean and vary widely, and
perioperative health outcomes associated with IDA include
reduced physical function, prolonged postoperative recov-
ery, increased length of hospital stay, and mortality.' *'°
Among orthopedic patients, the preoperative prevalence of
anemia is estimated at 24% to 44%, and postoperative
estimates are significantly higher.! Among patients with
advanced colon cancer undergoing colectomy, the esti-
mated prevalence of anemia is reported to be as high as
75.8%."

In preoperative evaluation for IDA, diagnostic assess-
ment and pre-surgical treatment varies. One recognized
intervention is blood transfusion, with an estimated
6.6 million red blood cell (RBC) units administered
annually to elective surgery patients in the United
States.* To assess the use of an intravenous iron in anemic
perioperative patient populations, a systematic literature
review (SLR) was conducted and focused on the safety
and efficacy of ferric carboxymaltose.

Methods
Study Design

The study protocol was designed and executed according
to the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA).'> All review methods
were conducted a priori according to the established pro-
tocol. Publication screening, selection, and assessments
of bias were carried out by the authors, with consensus
for reconciliation. Included studies were conducted in
adults (>18 years of age) with anemia (if not IDA) who
had been identified for elective surgery and randomly
allocated to receive intravenous (IV) FCM or comparator-
(s). Inclusion also required study publication in peer-
reviewed journals. Studies were excluded if the design
was nonexperimental, if efficacy was not reported, or if
the investigative treatment consisted of only IV FCM in
combination with either erythropoietin or an erythropoi-
esis-stimulating agent; animal and pediatric studies were
also excluded. Conference abstracts and grey literature
were excluded.

Literature Search

Comprehensive, computer-based literature searches for
records were performed systematically using the
MEDLINE (PubMed, US National Library of
Medicine, National Institutes of Health) and EMBASE
databases.

The electronic search strategy was peer

reviewed and developed with guidance from
a university librarian at St. John’s University College
of Pharmacy and Health Sciences. Databases were
searched from their inception to January 2021 for abbre-
viations and full-phrase versions of keywords and
Medical

operators as outlined in the Supplementary Data,

Subject Headings combined with Boolean

Appendix 1. Two reviewers independently and in dupli-
cate assessed titles and abstracts of identified records for
trial eligibility, and a third reviewer resolved any dis-
crepancies by discussion or adjudication until consensus
was reached. Relevant records were further assessed by
examining the full-text articles. A snowball method
(using a key manuscript as a starting point and consult-
ing the bibliography to find other relevant titles on the
subject) was used to search the identified literature to
Data

a standardized extraction form.

additional  studies. were extracted onto
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Risk of Bias and Quality Assessment
Internal validity and risk of bias for each study meeting
final inclusion criteria were assessed in duplicate by 2
independent reviewers using the Cochrane Risk of Bias
Tool."* The key types of bias that were examined were
selection, performance, detection, attrition, and reporting.
The overall quality of evidence was assessed using the
Grading of Recommendations Assessment, Development,
and Evaluation (GRADE)'* approach to determine the
strength of the conclusions/recommendations from this
review.

Outcome Measures

The primary outcomes were the absolute or relative
change from baseline in hemoglobin (Hb) concentration
(g/dL), serum ferritin (ng/mL), and% transferrin saturation
(TSAT). Primary outcomes that were reported in alterna-
tive units were converted for consistency across studies for
ease of interpretability; conversions were quality con-
trolled for accuracy. Secondary outcome measures were
the proportion of patients who received a perioperative
blood transfusion, the occurrence of adverse events, treat-
ment-related adverse events, postoperative mortality,
length of hospital stay, and any validated measure of
quality of life (QOL).

Results

Study Selection

We identified 244 citations, 208 through database search-
ing and 36 through other sources. The number was
decreased to 181 after removing duplicates (Figure 1).
The 181 citations were screened based on title and
abstract, and 139 were excluded. After screening the full-
text articles of the remaining 42 citations, 32 were
excluded. Ultimately, 10 eligible studies were included in
this systematic review.

Study Characteristics
All 10 studies included in the systematic review were
randomized clinical trials and were published between
2014 and 2020.”'>* Five studies were conducted in
Europe (United Kingdom,'>?"* Spain'>'¢), 2 studies in
Oceania (Australia”'”), and 3 studies in Asia (South
Korea!%20:22).
The design and patient flow of the included studies are
summarized in Table 1. Studies investigated the use of

FCM in the following surgical populations: cancer

(colorectal,'® gastric'?), cardiac,>' menorrhagia,?® orthope-

dic (hip arthroplasty,'®*? 15.22)

1,17,23

total knee arthroplasty

abdomina and a combination of orthopedic, abdom-

inal, neck, gynecologic, urologic, plastic, and ear, nose,

and throat (ENT).” Ferric carboxymaltose was adminis-

16,18,20,21,23

tered preoperatively in 5 studies, intraopera-

7,15,19 and

tively in 1 study,” postoperatively in 3 studies,
perioperatively (both preoperatively and postoperatively)
in 1 study.'” With respect to blinding, 2 studies used
a double-blind design,'®* 3 were single-blind,'>'*** and
5 were open-label.”!”'#2%2! Follow-up periods for
patients varied, spanning from 2 weeks post-infusion,?® 4

weeks postoperatively' 72

7,15,16,19,21,23

to 2 to 6 months after hospi-
tal discharge.

In total, 1975 study patients were randomized across the
10 studies, 943 (48%) of whom were randomized to receive
IV FCM, and of these, 914 (97%) received their assigned
treatment. Three studies compared IV FCM with oral ferrous
sulfate (dose: 100 mg per day'” to 200 mg twice daily'>="), 1
study compared IV FCM with IV iron sucrose (dose: 200 mg
iron x 3/week),”® and 2 studies compared IV FCM with
standard of care (no intervention’ or no treatment, continued
observations, oral iron recommendations, and allogeneic
blood transfusion [ABT]).!” The comparator for 3 of the
remaining 4 studies was IV saline placebo,'”**** and the
comparators for the other remaining study (triple-arm, paral-
lel design) were 1 mL subcutaneous (SC) saline placebo with
250 mL of IV saline placebo and 40,000 IU/1 mL SC
erythropoietin (EPO) with 1000 mg IV FCM diluted in
250 mL saline.'® The dosages of IV FCM across studies
varied in terms of total dose and dosage calculation as well
as administration time, which spanned 6 to 30 minutes. In 3
studies, IV FCM was given in a single dose of 1000 mg;’**%*
in the 7 others, the dose was determined by the Ganzoni
formula to correct the total iron deficit,'® manufacturer
17 weight cutoffs (<50 or
>50 kg),'**° weight cutoffs in combination with inclusion
Hb values,'®?" or blood loss (5 x 1077 meg/L) if blood loss
was >100 mL."” For 8 of the 10 studies, the maximum single
dose of IV FCM was 1000 mg;"'>7192223 Keeler et al and
Padmanabhan et al allowed a maximum total dose of up to

recommendation (15 mg/kg),

2000 mg (2 doses of 1000 mg administered 7 days apart and
when required).'>?!

The hematologic inclusion criteria varied among the
studies, with 5 requiring IDA with Hb limits (9-12 g/dL,"®
<1l g/dL [women] or <12 g/dL [men],'"® <12 g/dL
[women] or <13 g/dL [men]*'** and >7-<10 g/dL'%); 4

requiring IDA with specific hematologic profiles (serum
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= PubMed: n=86
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)

)

Additional records
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v

v

Records after duplicates

removed
(n=181)
Records screened Records
(title/abstract) —>»> excluded
(n=181) (n=139)
Full-text articles excluded,
with reasons
P (n=32)
= Full-text articles assessed .- . _
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Ineligible outcomes (n=0)
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synthesis (n=10)

Figure | Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart of the study selection process.
Note: Adapted from Page MJ, Moher D, Bossuyt PM, et al. PRISMA 2020 explanation and elaboration: updated guidance and exemplars for reporting systematic reviews.

BM. 2021;372:n160.%7

ferritin <300 pg/L, transferrin saturation <25%, and Hb
<12 g/dL [women] or <13 g/dL [men];'” Hb 7-12 g/dL
with serum ferritin <100 pg/L or TSAT <20%;’ serum
ferritin <300 pg/L and Hb <10 g/dL);>*** and 1 requiring
anemia and/or IDA with a specific hematologic profile (Hb
8.5-12 g/dL, TSAT <20%, or both'”).

Institution-specific medical care standards specifically
relating to perioperative blood management (PBM) were
explicitly stated in 3 of the 10 studies.">™'” The first study
with
heparin and prophylaxis with proton pump inhibitors for

used thromboprophylaxis low-molecular-weight

upper gastrointestinal bleeding.'® The second used
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a robust PBM protocol including preoperative treatment
with iron, SC EPO, or both 1 month before surgery, dis-
cretionary tranexamic acid during and after surgery, and
antithrombotic treatment with SC bemiparin (a low-mole-
cular-weight heparin not approved in the United States);
additionally, shed blood exceeding 400 mL was automati-
cally reinfused via an autotransfusion device.'” In the third
study, patients in the usual care group received periopera-
tive anemia management, which did not disallow prescrip-
tion or administration of IV iron.'” Five of the 10 studies
prespecified blood transfusion thresholds; 3 specified Hb
<7 g/dL,”">'71% and 1 of these set the number of RBC
transfusions at 3.'® Three of the 5 studies specified Hb <8
g/dL'>* or 7.1-8.9 g/dL in the presence of severe

symptoms. 1o

Study Populations

Baseline characteristics of patients are provided in Table 2.
Most of the study populations (9/10) had an average age of
60 years or older, and 9 of the 10 were generally evenly
distributed with respect to age across treatment groups.
The difference in age distribution between the FCM
group and the comparator arm in the sixth study occurred
by chance and was not explained by the authors. Eight
studies had a greater percentage of women.’»'>'%!1922
Mean weight was lowest among patients undergoing sur-
gery for menorrhagia®® and highest among those under-
going abdominal surgery.'” The American Society of
Anesthesiologists (ASA) physical status (grades ranged
from I [defined as normal and healthy] to VI [declared
brain-dead, organs to be donated]) varied by surgical
population in the intervention group; 27-58% of patients
undergoing abdominal surgery,'”** 45% undergoing color-
ectal cancer surgery,'® and 20% undergoing orthopedic
surgery had ASA Grade III (presence of severe systemic
disease) or greater.>?* In each of the studies reporting
baseline hematopoietic parameters, the patients met cri-
teria for IDA (mean baseline Hb <11 g/dL, serum ferritin
<300 ng/mL, and TSAT <25%).

Risk of Bias Assessment

Overall, the studies were considered to have a high risk of bias,
largely with regard to the blinding of patients and personnel
and blinding of outcome assessments (Figures 2 and 3).

Random Sequence Generation
Eight out of 10 studies were considered to have a low risk of
bias for random sequence generation, as they clearly reported

randomization Che 15,17-21,23,25

appropriate techniques.
However, the random sequence method using Excel in
Khalafallah et al’ was questionable and not described in

Park et al,”* making the risk of bias unclear.

Allocation Concealment

Eight out of 10 studies were rated as having low risk of
bias for allocation concealment.”'*!71%-2223-2% The studies
by Keeler et al'® and Lee et al*® did not adequately
describe the concealment methods of treatment allocation
by an independent unit; selection bias was thus deemed

unclear in the risk of bias for allocation concealment.

Blinding

Five of the 10 studies had an open-label design,”'”+'8-2*-2!
and 3 were patient-blinded only,'>'*?? leading to a high
risk of performance bias; the remaining studies had
a double-blind design, which were assigned a low risk of
bias.'®** Three studies had an unclear risk of detection
bias; neither Keeler et al'® nor Kim et al'® clearly stated
who performed the outcome assessments, and Bernabeu-
Wittel et al'® did not describe the study’s blinding mea-
sures. Detection bias was low in Bisbe et al'> and Richards
et al*> but was high in Froessler et al, Lee, Padmanabhan,
and Park owing to a lack of description of outcome blind-

17,20-22 and ln

ing measures in these open-label studies
Khalafallah et al owing to the recording of adverse events

(AEs) by personnel who administered the study drug.’

Incomplete Outcome Data

Risk of attrition bias was considered low in 3 studies, in
Bernabeu-Wittel et al because losses to follow-up were
disclosed and the attrition was reasonable and not
expected to affect results,'® in Froessler et al because
the rationale was given for study termination'’ and
Richards et al because attrition was described and
accounted for in statistical analysis.>® Risk of attrition
bias was deemed unclear for 6 studies because no expla-
nations were offered for withdrawal for either treatment
group,’ for the relevance of incomplete data sets avail-
able at the end of the study period,'>?"** for the impact
of incomplete adherence—which was assessed in 1
study—to allocated treatment,'® and for interpolation of
missing data using linear regression analysis when the
total sample size is very small.”® The risk of attrition
bias was high for Kim et al, in which a modified inten-

tion-to-treat analysis was used.'’
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Figure 2 Risk of bias summary: authors’ judgment about risk of bias for each item for each of the 6 included studies. The symbol “+” indicates low risk of bias, “?” indicates

unclear risk of bias, and “~” indicates high risk of bias.

Random sequence generation (selection bias)
Allocation concealment (selection bias)

Blinding of patients and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other Bias

0%

B Low risk of bias

O Unclear risk of bias

25% 50% 75% 100%

® High risk of bias

Figure 3 Risk of bias: authors’ judgment about risk of bias presented as percentages across all 6 included studies.

Selective Reporting

In Keeler et al, the treatment effects for secondary end-
points of serum ferritin and TSAT were not reported and
reported outcomes, including postoperative length of hos-
pital stay and 90-day mortality rates, were not
prespecified,'® suggesting a high risk of reporting bias.
For the other 9 included studies, all planned outcomes

were reported.

Other Potential Sources of Bias

One of the 6 studies had a robust institution-specific
patient blood management program in place that may
have influenced outcome assessments.'” In 1 study, IV
iron was not considered part of usual care at the time of
study but
prohibited.'” A differential number of patients experien-

commencement, was nonetheless not

cing protocol deviations was noted in the study groups of
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1 study.'® Kim et al elected to examine a binary primary
outcome measure instead of a continuous outcome mea-
sure, which may have skewed response.'® Subjects in the
Lee et al study who were assigned to iron sucrose returned
to the study site for three dosing visits, whereas those
assigned to FCM only had one visit, which may have
skewed the results in favor of I1S.?® A large portion of
patients in the Padmanabhan et al study did not return to
receive their second dose of FCM, which may have
skewed the results against IV iron.?' Lastly, the Park
et al study was significantly underpowered for the primary
outcomes selected resulting in potential high risk of
bias.”

Outcomes

All studies included reported absolute or relative change
from baseline Hb concentrations. Change from baseline
Hb concentration ranged from 1.3 g/dL?' to 4.7 g/dL*
among patients receiving preoperative FCM (including in
the perioperative study) and 1.7 g/dL'° to 3.2 g/dL’” among
those receiving postoperative FCM (Table 3). Six of the 10

Studie515,20,21,23

reported this outcome to be statistically
significant versus comparators.””'®'%* A key outcome
measure was change from baseline in iron stores; findings
showed that preoperative FCM administration resulted in
an increase in serum ferritin concentrations of 229 pg/L
(vs 19 pg/L at baseline)'” to 558 pg/L (levels at randomi-
zation not reported)'® and a 15%'” to 35%'? increase in
TSAT. Postoperative administration resulted in a 114 to
571 pg/L" increase in serum ferritin concentration and
7.2%"° to 20%'” increase in TSAT. Both Bernabeu-Wittel
et al'® and Lee et al*® did not report change from baseline
TSAT.

A secondary efficacy outcome measure was proportion
of patients who received perioperative ABT (Table 4).
Two”"!” of the 10 studies found statistically significantly
lower rates of ABT in patients receiving FCM versus
comparators in the perioperative surgical settings (absolute
difference: 18.75%)'” and postoperative (absolute differ-
ence: 4%).” The highest proportion of FCM-treated
patients who received an ABT was 51.5% (53/103) in
Bernabeu-Wittel et al, compared with 52% (52/100) in
the FCM plus EPO group and 54% (54/100) in the placebo
group;'® in Khalafallah et al, 1% (1/103) of patients
receiving FCM versus 5% (5/98) receiving standard of
care received an ABT.’

Outcome measures included the proportion of patients
who experienced AEs, postoperative mortality rate, and

hospital length of stay (Table 4). The proportion of
patients with AEs was 6.8% (15/222) in the FCM group
and 0.4% (1/223) in the placebo group in the study by Kim
et al.'” Bisbe et al reported AEs in 33% (20/60) of patients
in the FCM group and 32% (20/62) in the ferrous glycine
sulfate comparator group (P=NS);'? this included all AEs
reported during hospitalization (ie, before initiation of iron
replacement therapy) and AEs related to surgical compli-
cations from initiation to 30 days postoperatively.'’
Five percent of patients experienced AEs in the FCM
group compared to 2% in the placebo group (risk ratio
2.20, 95% CI 0.78-6.24).> Zero AEs among treatment
groups were reported in both Lee et al** and Park et al.?
Postoperative mortality was reported in 6 of the 10
included studies and ranged from 1% (2/237)* to 11.7%
(12/103) among patients receiving FCM'® compared with
0'72%21 t6 10% (10/100) receiving placebo.'® The deaths
were not attributed to study drug in the 5 studies; 3 studies
did not discuss the possibility of a relationship between the
deaths and study drug,'”'®% 1 study stated that the single
death was due to unrelated causes,”’ and 1 study stated
that the causes of death were similar among the 3 treat-
ment groups (IV FCM, IV FCM in combination with EPO,
and placebo).'®

The length of hospital stay ranged from 6'"'® to 10.7
days'® with FCM versus6'® to 11.6 days’ with compara-
tors (Table 5). Two of the 8 studies reported statistically

717 and 2 studies

significant differences in transfusion rate
reported significant differences in length of hospital stay
between FCM and its comparators; the absolute difference
in hospital stay was 3 days in Froessler et al'” and 2.8 days
in Khalafallah et al.” The variations in discharge criteria at
the different institutions may have contributed to the dif-
ferences in lengths of stay.

Validated measures of QOL included the Short Form
Health Survey (SF-36 and SF-12) in 5 studies,”'®!7-2%-2!
the EuroQol 5-dimension quality of life scale (EQ-5D) in

3 studies,'>?1?3

the Barthel Index questionnaires in 1
study,'® the Multidimensional Fatigue Inventory (MFI),*
and the
Treatment of Cancer Quality of Life Questionnaire-Core
30 (EORTC QLQ-C30) questionnaire and the QLQ
Gastric Cancer Module (QLQ-STO22) in 1 study."

There were no statistically significant differences between

European Organization for Research and

IV FCM and comparators in QOL (overall score, change

in score, or treatment effect) in any of these 7
studies.”'>"'""1921-23 Bisbe et al reported no significant

differences between IV FCM and the comparator (ferrous
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glycine sulfate) in total EQ-5D and Barthel scores.'
However, among patients with preoperative iron defi-
ciency (serum ferritin <100 ng/mL), the IV FCM group
had significantly better (ie, lower) mean £ SD EQ-5D
subscores than the comparator group for “usual activities”
(1.9 £ 0.3 vs 2.1 + 0.3; P=0.026) and “anxiety or depres-
sion” (1.3 [0.6] vs 1.6 [0.7]; P=0.074) at the end of the
study.'® In addition, among patients with severe postopera-
tive anemia (Hb <10.0 g/dL), the FCM group had signifi-
cantly better scores for ‘“usual activities” than the
comparator group at the end of the study (1.9 vs 2.3 [SD
not reported]; P=0.04)."

Overall Quality of Evidence

The GRADE criteria were applied to rate the quality of
evidence for all specified outcomes in this review
(Supplementary Data, Appendix 2). Evidence quality was

downgraded for risk of bias, inconsistency, indirectness,
and imprecision. Across both primary and secondary end-
points, the overall quality of evidence was determined to
be very low (Table 6). Publication bias was not detected.
The rationale for these judgments are outlined in the
Supplementary Data, Appendix 3.

Discussion

This SLR supports the use of FCM as treatment for adult
patients with IDA in the preoperative and postoperative
health states. In both the preoperative and postoperative
elective surgery settings, IDA is a modifiable risk factor
for elective surgical management.”*?” The 10 studies iden-
tified for inclusion in this SLR consistently reported
change from baseline improvement in the three primary
outcome measures: hemoglobin, ferritin, and TSAT.”-'>"
For these studies, there was less consistency for the asso-
ciation of FCM as treatment for perioperative IDA with
each of the five secondary outcomes: ABT, adverse events,
postoperative mortality, hospital length of stay, and QoL
measures (see Tables 4 and 5).

Current guidelines from the Australian National
Health and Medical Research Council®’ and the
United Kingdom National Institute for Health and
Care Excellence®® recommend consideration of alterna-
tives to blood transfusions for patients undergoing sur-
gery and advise restrictive hemoglobin thresholds (<7.0
g/dL) for blood transfusions. In this SLR, three of the
postoperative surgery studies reported either signifi-
cantly fewer total ABT events'” or a significantly smal-
ler proportion of patients receiving ABT"'” with FCM

than with the comparator. In the six preoperative sur-
gery studies, the percentage of patients receiving ABT
was not significantly different between assigned
groups.'®'#21-23 In one preoperative surgery study,
FCM was associated with reduced hospital readmission
for post-surgical complications.>®> Nonetheless, addi-
tional studies will be needed to fully assess the asso-
ciation of perioperative IV iron repletion, averted ABT,
and associated ABT complications.*®*? Adverse events
three

during hospitalization recorded in

15,21,23

Wwere

as either estimated blood loss,”' number
21,33

studies;
of blood transfusions,>® or gastrointestinal AEs.
Post-operative mortality rates varied across the studies
and was lowest in the study of benign uterine surgery
and highest in the study of hip fractures.'®?® Length of
hospital stay and measures of QoL also varied across
studies (Table 5). Advanced age, as well as multiple
comorbidities may have played a role in the lack of
significance between FCM and comparators in these
studies.’

While all 10 studies were randomized controlled trials,
clinical and methodological heterogeneity was evident
across the studies (Table 1), along with variation in the
design elements (eg, type of blinding, duration of follow-
up, timing of preoperative and postoperative assessments,
comparator used, dosage, treatment schedule), All of these
factors are important considerations when evaluating the
utility of the exposure for the reported primary and sec-
ondary outcomes. A meta-analysis was not deemed feasi-
ble for this SLR, given the heterogeneity across the
studies. Nonetheless, our findings are consistent with two
prior quantitative syntheses of IV iron repletion in surgi-
cal patients which reported the efficacy of FCM associated
with postoperative hemoglobin in elective surgeries.>*°
Additionally, for this SLR we conducted a thorough sys-
tematic qualitative assessment, which permitted a quality
of evidence GRADE assessment (Table 6) for each of the
primary and secondary outcomes. Although the overall
quality of evidence scores were very low, future SLRs
with GRADE assessments and consensus guideline con-
siderations will likely benefit from assessment of iron
repletion for elective surgeries partitioned as preoperative
versus postoperative interventions. Together, the totality of
data from these studies support the beneficial effect of
FCM for hematological parameters in elective surgery,
while continuing to inform on the role of iron repletion

in perioperative patient management.!
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Limitations

Several methodologic limitations in this systematic review
are noteworthy. Physicians were not blinded in 5 studies (4
open-label”'®**2! and 1 patient-blinded'?). In 3 other
studies, the physician was blinded to treatment allocation,
but the comparators used in those studies (eg, oral iron'’
or usual care consisting of no treatment, oral iron recom-

. 17,22
mendation, and transfusion'”

) might allow the physician
to distinguish which patients were assigned to receive IV
FCM vs the comparator in others. Overall, the risks of
performance and biases were high or uncertain, highlight-
ing the need for more effective blinding of patients and
study personnel involved in the administration of study
drug or outcome assessments. Blinding in some studies
may not be feasible, despite the impact of blinding on the
measurement of study outcomes. For example, a difference
in route of administration between treatment arms, ethical
considerations (possibility of exposing study patients to
risks when blinding with placebo), or logistical hurdles
(eg, limited economic support or authorization to use or
access appropriate placebos and masking procedures) may

be challenging in
7.35

independent investigator-initiated
studies.

Other limitations of study heterogeneity may limit gen-
eralizability of the findings resulting from differing thresh-
olds of Hb level, inclusion criteria, baseline clinical
characteristics (eg, Hb, serum iron, serum ferritin, TSAT,
ASA classification), IV FCM dosing and timing of admin-
istration, Hb thresholds for intervention (I'V iron and trans-
fusion). Heterogeneity or absence of reporting of
secondary outcomes such as duration of follow-up, differ-
ences in criteria for hospital discharge (which would affect
length of stay and may explain differences observed
between the studies), and QOL instrument used (SF-
36,”1® EQ-5D and Barthel ques‘[ionnaire,15 and EORTC
QLQ-C30 and QLQ-ST022'?) did not allow for a more in-
depth review. Bias assessments in this review were quali-

tative, and meta-analysis was not feasible.

Conclusion

The preoperative correction of anemia and other hemato-
logical parameters with IV FCM appears to be a viable
intervention to mitigate known risks associated with post-
surgical anemia and consequent events such as the need
for transfusion.’® IPostoperative patients with IDA, in
whom oral iron is contra-indicated who are not able to
tolerate oral iron or achieve a satisfactory response to oral

iron may also benefit from FCM administration.”*® The
benefits of IV iron suggested by this SLR support the
recommendations of guidelines that incorporate the use
of IV iron in patients undergoing elective surgery.
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