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Abstract: (1) Background: Ferric carboxymaltose (FCM) is an intravenous (IV) high-dose iron that
is effective in the treatment of iron deficiency anemia. This study was to determine if preoperative
IV FCM administration could improve recovery from postoperative anemia in patients undergoing
revision total joint arthroplasty. (2) Methods: This prospective randomized controlled study
analyzed 82 patients undergoing revision total joint arthroplasty during a single hospitalization.
Patients in the iron group (n = 41) were administered 1000 mg of IV FCM two weeks preoperatively,
while those in the control group (n = 41) were not. Moreover, patients with anemia defined as a
preoperative suboptimal Hb concentration <13.0 g/dl were compared according to IV FCM
administration. The absolute Hb levels and changes in Hb levels, iron profiles, transfusion rate, and
EuroQOL 5-dimension (EQ-5D) scores were compared. (3) Results: There were no significant
differences in recovery of Hb levels at each timepoint between the two groups; however, the changes
in Hb levels from baseline to four weeks postoperatively showed marginally significant differences
favoring the iron group (p = 0.052). However, for preoperatively anemic patients, the change in
hemoglobin (Hb) levels between baseline and four weeks postoperatively was significantly better
in the iron group than in the control group (iron group [n = 26], 0.3 + 0.7 g/dL vs. control group [n
=27], 0.9 + 0.8 g/dL; p = 0.040), although the absolute Hb levels, transfusion rates, and patient
quality of life were comparable (all p > 0.05). The iron group showed improved iron metabolite
levels including serum ferritin and transferrin saturation four weeks postoperatively, and no
adverse events associated with IV FCM administration occurred in either group. (4) Conclusions:
Preoperative IV FCM in anemic individuals undergoing revision joint arthroplasty was effective in
accelerating recovery from surgery-related anemia by improving Hb levels without any adverse
events, despite similar actual Hb levels between the groups. Our findings are clinically relevant and
can facilitate determination of the suitability of IV FCM as a safe and reliable protocol for iron
supplementation for anemia correction.

Keywords: revision joint arthroplasty; iron supplementation; ferric carboxymaltose; hemoglobin;
iron metabolism

1. Introduction

Orthopedic surgical procedures, particularly total knee arthroplasty (TKA) and total hip
arthroplasty (THA), may result in moderate-to-high perioperative blood loss [1]. Perioperative
anemia is an independent risk factor for increased morbidity, delayed hospital discharge, decreased
quality of life (QOL), and poor recovery [2]. Hence, allogenic blood transfusion is commonly used to
promptly correct anemia; however, its side effects, including periprosthetic joint infection,
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cardiovascular failure, deep vein thrombosis, and increased mortality, can adversely influence
clinical outcomes [3,4]. Many blood conservation efforts have been made to reduce transfusion rates
using preoperative erythropoietin (EPO), autologous transfusions, tranexamic acid, and
subcutaneous Hemovac drains; however, these methods have varying success rates [5].

Accordingly, patient blood management (PBM) recommendations include early detection and
treatment of anticipated perioperative anemia before orthopedic surgeries with iron replacement
with or without erythropoiesis-stimulating agents (ESAs)6. Effective iron supplementation may
decrease the incidence of postoperative anemia and the requirement for transfusion by optimizing
hemoglobin (Hb) levels and correcting iron deficiencies to improve functional outcomes. Moreover,
according to international treatment guidelines, patients undergoing major surgery with an expected
blood loss of 500 mL or more should be checked for anemia two weeks preoperatively, which should
be corrected with intravenous (IV) iron [6,7].

Recently, among several iron preparations, IV ferric carboxymaltose (FCM), which is a newer
generation formulation with an excellent safety profile, has been recognized as an effective option to
rapidly supplement iron storage and improve postoperative anemia for patients with iron deficiency
with or without anemia [8,9]. Furthermore, due to the greater need for primary TKA and THA, their
revision rates have increased [10-12]. Revision joint arthroplasty is technically difficult and requires
better management of blood loss than primary joint arthroplasty [12-15]. Previous studies have
demonstrated the effectiveness of perioperative IV FCM after lower limb total arthroplasty [2,16-19];
however, few studies have evaluated its role in revision joint arthroplasty.

Therefore, this prospective randomized study aimed to elucidate the effect of preoperative IV
FCM administration in facilitating recovery from postoperative anemia in patients undergoing
revision TKA or THA. We evaluated the efficacy of preoperative IV FCM administration on Hb
recovery, changes in iron metabolite levels, transfusion rate, and QOL. We hypothesized that IV FCM
administration would hasten anemia correction after revision TKA or THA.

2. Materials and Methods

2.1. Patients

Patients undergoing revision unilateral TKA or THA between February 2021 and May 2022 were
screened and enrolled. This prospective, single-blinded, randomized, controlled, single-center trial
was designed as a parallel-group study with balanced randomization. The study protocol was
approved by the institutional review board (IRB number CNUHH-2020-275) and registered at
Cris.nih.go.kr (KCT0005832). All eligible subjects were educated regarding the study requirements
and provided informed consent.

The inclusion criteria were patients aged >20 and <80 years undergoing revision TKA or THA
due to mechanical or septic complications with an American Society of Anesthesiologists grade 1-3.
Patients were excluded if they had preoperative hematologic disease, chronic pulmonary disease,
chronic renal disease, chronic hepatic disease, malignancy, a history of hypersensitivity and known
anaphylaxis to iron, a history of a blood transfusion within the month prior to surgery, iron
supplementation within six months prior to enrollment, or no available postoperative Hb data. Those
who declined to participate were also excluded.

Among 90 eligible patients, 84 patients fulfilled all the inclusion and none of the exclusion
criteria. These patients were included and randomly assigned to two groups using block
randomization to generate balanced groups: 41 were included in the iron group after one was
excluded from the analysis due to periprosthetic fracture, and 41 were included in the control group
after one was excluded from the analysis due to periprosthetic joint infection (Figure 1). Patients in
the iron group received 1000 mg of FCM (Ferinject®; Vifor Pharma, Flughofstrasse, Switzerland) as
a single rapid IV infusion formula two weeks preoperatively. A total of 1000 mg of FCM was diluted
in 100 ml of 0.9% sodium chloride solution and injected over 15 min.
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« Periprosthetic fracture (n = 1) « Acute periprosthetic joint infection (n = 1)

Figure 1. Flow diagram of patient enrollment.

2.2. Surgical Techniques

Revision TKA. Two-stage exchange arthroplasty was performed in all patients. All surgeries were
performed by one senior surgeon (one of the authors) using the same surgical protocol via a medial
parapatellar approach whenever possible with a tourniquet inflated to 280 mmHg. Extensive
approaches such as quadriceps snip and tibial tuberosity osteotomy were performed when sufficient
exposure could not be accomplished with the standard approach. All revision prostheses used in this
study were the semi-constrained type and all prosthetic components were fixed with cement. Before
tourniquet placement, 500 mg of IV tranexamic acid was administered intraoperatively. Intermittent
pneumatic compression devices were used for thromboprophylaxis, and negative pressure blood
drainage was routinely applied postoperatively, except in cases of a known contraindication.

Revision THA. All surgeries were performed by one senior surgeon (one of the authors) using
the same surgical protocol. Revision THA surgeries were performed using a posterolateral approach
in the lateral decubitus position. To reduce bleeding prior to skin incision, 500 mg of IV tranexamic
acid of was administered intraoperatively, and a pneumatic compression device and subcutaneous
closed suction drainage were also applied in the same manner as for revision TKA.

2.3. Clinical Investigations

The primary outcome was the change in Hb levels between baseline and four weeks
postoperatively. Hb levels were recorded two weeks preoperatively, on the day of surgery, on
postoperative days (PODs) 1, 3, and two weeks, four weeks, and three months postoperatively, and
the change in Hb levels was compared between the two groups at each timepoint during the
perioperative period. The secondary outcome measures were changes in iron metabolite levels
including ferritin, serum iron, total iron-binding capacity (TIBC), and transferrin saturation from
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baseline to PODs 1, 3, and four weeks and three months postoperatively; the number of patients
requiring allogenic transfusion; and patient self-reported EuroQOL 5-dimension (EQ-5D)-3L
questionnaire scores at four weeks and three months postoperatively.

Surgeons were encouraged to follow the standard restrictions for a transfusion trigger strategy
of Hb <7.0 g/dl or perioperative symptoms of hemodynamic instability [20]. Anemia was defined as
a suboptimal Hb concentration <13.0 g/dl in both females and males according to consensus
guidelines [7].

2.4. Statistical Analysis

Based on a similar previous study, a 1.5 g/dL difference in Hb with a standard deviation of 2.5
g/dL was estimated [17]. The alpha error and power were set to 5% and 80%, respectively. The
estimated sample size was 26 patients for each group. Therefore, a total of 84 patients with 42 patients
per group were included to cope with possible losses. For normally distributed variables, paired and
independent t-tests were performed. The chi-square test was used to compare differences in
categorical variables. Repeated measures ANOVA followed by Bonferroni corrected post hoc
analysis was performed to assess multiple comparisons of differences including Hb and iron
metabolite profiles. The threshold for significance was set at p < 0.05.

3. Results

Patient demographics and clinical characteristics are summarized in Table 1. Forty-one pairs
completed the trial, and there were no significant differences in demographic and hematologic
findings between the two groups (p > 0.05). According to consensus guidelines, the iron and control
groups had 26 and 27 anemic patients, respectively, with a preoperative Hb concentration <13.0 g/dl.

Table 1. Baseline Patient Characteristics and Clinical Data Between the 2 Groups.

Iron group (n =41) Control group (n =41) P Valuet
Age (yr) 71.3+7.2 71.5+83 0.932
Women (no. [%]) 29 (70.7) 24 (58.5) 0.248
BMI (kg/m?) 252+3.6 26.5+4.2 0.132
ASA status 0.219
lor2 32 (78.0) 27 (65.8)
>3 9(22.0) 14 (34.2)
Cause of revision TKA (no. [%]) 0.553
Septic 17 (41.5) 15 (36.6)
Aseptic 17 (41.5) 11 (26.8)
Cause of revision THA (no. [%]) 0.654
Septic 2 (4.9) 3(7.3)
Aseptic 5(12.1) 12 (29.3)
Operative time (min) 132.9+£27.0 130.9£37.9 0.777
Comorbidities (no. [%])
Diabetes mellitus 14 (34.1) 11 (26.8) 0.472
Hypertension 28 (68.2) 30 (73.1) 0.627
Heart disease 10 (24.3) 8 (19.5) 0.594
Cerebrovascular disease 7 (17.0) 2 (4.9) 0.077

Bleeding tendency* (no. [%])
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Aspirin therapy 10 (14.3) 8 (19.5) 0.594
Clopidogrel 3(7.3) 3(7.3) 0.999

Values are presented as the mean and standard deviation or n (%). *Patients with bleeding tendencies included
those taking aspirin or other medication preoperatively with bleeding tendencies. No patients had underlying
diseases causing a bleeding tendency such as a platelet defect or coagulation factor defect. Data are presented as
numbers and percentages in the parentheses. BMI, body mass index; TKA, total knee arthroplasty; THA, total
hip arthroplasty; ASA, American Society of Anesthesiologists.

3.1. Comparison of Clinical Results Between the Iron and Control Groups

The absolute Hb levels at each timepoint and changes in Hb levels from baseline to multiple
postoperative timepoints were not different between the two groups, although the changes in Hb
levels between baseline and four weeks postoperatively showed marginal significant differences
favoring the iron group (iron group [n = 41], -0.6 + 1.0 g/dL vs. control group [n=41], -1.1 +0.9 g/dL;
p = 0.052) (Table 2). The perioperative transfusion rate of each group did not vary (p = 0.364).
However, for preoperatively anemic patients, the changes in Hb levels between baseline and four
weeks postoperatively showed significant differences favoring the iron group (iron group [n = 26],
—0.3 £ 0.7 g/dL vs. control group [n =27], -0.9 + 0.8 g/dL; p = 0.040). The changes in Hb levels at each
timepoint are shown in Figure 2.

Table 2. Comparison of Hb Values and Changes in Hb Values Between the 2 Groups.

Total set Anemic patients®
Iron Control P Iron Control p
(n=41) (n=41) Valuet (n=26) (n=27) Valuet

Absolute Hb (g/dL)

2 wks preop 126+15 12.8+1.3 0.433 11.7+1.1 12.1+0.6 0.144

Immediate postop 114+13 114+1.2 0.986 11.0+1.2 10.9+0.8 0.742

POD 1 103+1.2 102+1.3 0.986 9.8+1.0 9.7+0.9 0.547

POD 3 95+1.2 91+14 0.355 91+1.1 8.8+1.3 0.436

2 wks postop 105+1.4 105+1.2 0.825 102+1.2 10.0+0.9 0.789

4 wks postop 120+1.4 11.7+1.1 0.720 11.3+1.0 11.2+0.8 0.834

3 mo postop 125+1.6 124+1.1 0.813 120+1.3 120+0.8 0.574
Change in Hb (g/dL)

Preop to immediate

-1.1+1.0 -1.4+0.9 0.287 -0.7+0.6 -1.2+0.8 0.024

postop

Preop to POD 1 -23+1.0 -26+1.1 0.312 -1.8+0.8 -2.4+09 0.034

Preop to POD 3 -31+13 -3.7+13 0.076 -2.6+0.9 -33+1.2 0.046

Preop to 2 wks postop -20=x11 -26+1.0 0.073 -1.5+0.9 -22+0.6 0.025

Preop to 4 wks postop -0.6+1.0 -1.1+0.9 0.052 -0.3£0.7 -09+0.8 0.040

Preop to 3 mo postop 0.0£0.8 -0.2+0.9 0.318 0.1+0.8 -02+0.8 0.256
Transfusion rate (n, [%]) 5(12.1) 8 (19.5) 0.364 3(11.1) 5(12.1) 0.141

Values are presented as means and standard deviations or n (%). *Anemic individuals were defined as patients
with a suboptimal Hb concentration <13.0 g/dL according to consensus guidelines; these patients were divided
into two groups according to the administration of intravenous ferric carboxymaltose. tBold indicates a p value
<0.05 (statistically significant difference). Hb, hemoglobin; POD, postoperative day.
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Figure 2. Changes in hemoglobin (AHb) from baseline to 12 weeks postoperatively between the two
groups. The asterisks demonstrate a significance between groups. Hb, hemoglobin; POD,
postoperative day.

The iron group showed improved iron metabolite levels including serum ferritin, TIBC, and
transferrin saturation at multiple postoperative timepoints; however, preoperative iron storage
testing showed no differences between the groups (Table 3). There were no differences in the EQ-5D
scores between the groups preoperatively and at four weeks and three months postoperatively (p >
0.05) (Table 4). Moreover, there were no adverse events such as hypersensitivity, cardiovascular
events, or infusion site reactions associated with IV FCM administration or postsurgical
complications requiring additional treatment in either group.

Table 3. Comparison of Iron Metabolites at Each Timepoint Between the 2 Groups.

Iron group (n=41) Control group (n=41) P Value*
Serum ferritin (ng/dL)
2 wks preop 164.2 +182.5 104.0 £ 67.1 0.100
POD 1 1209.6 + 520.7 206.7 £113.0 <0.001
POD 3 1200.2 + 531.7 283.2+184.6 <0.001
4 wks postop 603.4 +259.0 156.0 +98.0 <0.001
3 mo postop 352.0 £ 155.3 60.5 £ 53.7 <0.001
TIBC (ug/dL)
2 wks preop 311.4+£58.8 323.2+449 0.329
POD 1 214.2+£35.0 244.0+44.0 0.002
POD 3 189.7 +36.2 236.0+137.4 0.051
4 wks postop 251.9 +38.8 309.0 +55.6 <0.001
3 mo postop 272.7 +52.6 340.8 +52.9 <0.001
Iron (ug/dL)
2 wks preop 86.1 +34.1 81.0+33.4 0.523
POD 1 30.5+12.6 32.8+30.9 0.677
POD 3 35.8+13.7 47.8 +138.7 0.603
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7
4 wks postop 80.1+44.9 66.1£23.4 0.115
3 mo postop 93.6 +27.0 69.6 +30.4 0.002
TSAT (%)
2 weeks preop 29.0+14.4 25.0£9.6 0.169
POD 1 148 +£6.8 13.2+104 0.434
POD 3 193+74 14.1+12.0 0.034
4 wks postop 321+19.1 21.9+8.0 0.007
3 mo postop 35.5+13.1 209+9.6 <0.001

Values are presented as means and standard deviations. *Bold indicates a p value <0.05 (statistically significant
difference). POD, postoperative day; TIBC, total iron binding capacity; TSAT, transferrin saturation.

Table 4. Comparison of Patient Reported Quality of Life Between the 2 Groups.

Iron group (n=41) Control group (n=41) P Value*

EQ-5D-1 Mobility

Preop 1.9+0.1 2.0+0.1 0.323

4 wks postop 1.9+0.2 1.8+0.3 0.751

3 mo postop 1.6+0.5 1.5+£05 0.628
EQ-5D-2 Self Care

Preop 1.6+04 1.8+0.5 0154

4 wks postop 1.8+0.3 1.7+0.5 0.182

3 mo postop 1.2+0.4 1.3+04 0.612
EQ-5D-3 Usual Activities

Preop 1.9+0.2 20+0.1 0.570

4 wks postop 1.9+0.1 1.8+0.3 0.266

3 mo postop 1.5+0.5 1.3x0.4 0.179
EQ-5D-4 Pain/Discomfort

Preop 2.8+04 29+0.2 0.145

4 wks postop 1.9+0.2 1.8+03 0.751

3 mo postop 1.6+0.4 1.6+04 0.734
EQ-5D-5 Anxiety/Depression

Preop 1.6+0.5 1.6+0.4 0.831

4 wks postop 1.6+04 1.6+0.4 0.769

3 mo postop 14+04 1.4+05 0.587

Values are presented as means and standard deviations. *Bold indicates a p value of <0.05 (statistically significant
difference). EQ-5D: EuroQOL 5-dimension.

4. Discussion

Preoperative IV FCM administration in anemic individuals undergoing revision joint
arthroplasty was found to be effective in accelerating recovery from surgery-related anemia by
improving Hb levels, despite similar actual Hb levels between the groups. IV FCM could be a safe
and effective blood management protocol for improving anemia correction, which is supported by
the previously reported efficacy of IV iron supplementation [2,17,19]. Moreover, postoperative iron
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metabolite levels were also improved in patients administered IV FCM, which was effective in
replenishing iron, increasing circulation iron, and enhancing iron availability [21,22].

Significant differences in favor of the iron group were identified four weeks postoperatively,
suggesting a potential “delayed effect” of iron supplementation after revision TKA and improved
normal recovery process of Hb. Notably, in the control group, Hb levels three months postoperatively
were still lower than preoperative levels, implying slower recovery from anemia without iron
supplementation (1-3 months in the iron group vs. not until three months in the control group).

TKA and THA are established treatment methods for patients with end-stage osteoarthritis.
However, they are associated with significant blood loss, and although the transfusion rate has
steadily decreased due to procedural improvements, nearly one-third of patients still require a
transfusion after TKA or TKA [5,18,23]. In their second Austrian benchmark study for blood use
involving 3,164 patients undergoing TKA or THA, Gombotz et al. showed that transfusion rates
decreased in TKA (41-25%) and THA (41-30%) [24]. In the National Surgical Quality Improvement
Program (NSQIP) data from 13,662 TKA and 9,362 THA procedures evaluated by Hart et al., the
transfusion rates after TKA and TKA were 18.3% and 22.2%, respectively. They demonstrated
significant association between transfusion and high mortality (odds ratio: 2.7) after TKA [25].
Furthermore, systemic reviews of anemia and PBM joint arthroplasty have demonstrated that 24% of
patients undergoing total joint arthroplasty are anemic, and more than half become anemic
postoperatively due to intraoperative blood loss [14,15,18]. Accordingly, allogenic transfusions are
needed to manage acute postoperative anemia, which may lead to several adverse outcomes [3,4].
Due to the rapid increase in lower limb total arthroplasties, the revision rates for TKA and THA are
expected to increase proportionally by 2030 to 158% and 137%, respectively [10-12]. Revision joint
arthroplasty after failure is technically demanding due to the loss of periprosthetic bone stock, and
related complications, including more severe perioperative blood loss and damaged iron homeostasis
affected by surgery-related inflammatory cytokines, which are more common than with primary joint
arthroplasty13-15. Hence, clarifying ideal iron replacement strategies to minimize postoperative
anemia after revision joint arthroplasty has clinically important relevance.

An association between iron supplementation and lower limb total arthroplasty outcomes has
been reported [2,17,19,26]. Amato et al. evaluated the effect of IV FCM administered four weeks
preoperatively on recovery from postoperative anemia after lower limb total arthroplasty and
showed a quicker restoration of Hb concentration four weeks postoperatively in an FCM group [26].
Park et al. demonstrated the influence of intraoperative IV FCM on postoperative anemia recovery
after TKA or THA and concluded that IV administration of 1000 mg of FCM accelerated Hb recovery
without any adverse events; furthermore, this iron supplementation seemed to overcome surgery-
related decreases in iron availability [17]. In contrast, Jeong et al. reported no significant differences
in Hb levels and transfusion rates between patients treated with and without IV iron that was
immediately administered after acute blood loss after staged bilateral TKA [27]. However, this was a
retrospective, non-randomized study that used 300 mg of iron sucrose for IV iron supplementation,
which has restrictive and time-consuming administration requirements. In contrast, FCM is a
dextran-free complex with an excellent safety profile and is associated with less oxidative stress than
other iron preparations [8,9]. Moreover, high doses of FCM show an advantage of rapid postoperative
recovery of Hb levels compared with iron sucrose [17]. Based on these results, the newer generation
IV FCM may facilitate recovery from anemia and avoidance of transfusions after major orthopedic
surgery.

In their recent retrospective analysis, Maniar et al. demonstrated that IV FCM was an effective
treatment for anemia recovery after TKA [19]. Improved Hb levels between baseline and five weeks
postoperatively and actual Hb levels five weeks postoperatively weeks were both significantly
increased in the iron group. Although the changes in Hb levels between baseline and four weeks
postoperatively showed marginally significant differences favoring the iron group, patients in the
iron group did not show significant recovery of Hb levels at each timepoint. However, when
narrowing the included subjects to those with preoperative anemia (Hb < 13 mg/dl), those in the iron
group showed significant changes in Hb levels between baseline and four weeks postoperatively,


https://doi.org/10.20944/preprints202312.1984.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 26 December 2023 doi:10.20944/preprints202312.1984.v1

reflecting postoperative recovery from anemia in specific patients. Indeed, the Hb values in the iron
group showed faster recovery to normal ranges. In their prospective randomized controlled study,
Khalafallah et al. recently reported results consistent with our findings that patients with functional
iron deficiency in an FCM group showed improved Hb levels four weeks postoperatively [28].
Patients with iron deficiency anemia have an increased risk of medical and surgical complications
after total joint arthroplasty according to the national Medicare database; therefore, recovery from
anemia is necessary. The iron group also showed improved iron metabolite levels including serum
ferritin, and transferrin saturation at multiple postoperative timepoints. The reason for higher ferritin
levels and transferrin saturation could be due to increased stored iron from IV FCM, which is effective
in replenishing iron, increasing circulating iron, and enhancing iron availability, thus accelerating the
recovery of Hb levels [21,22].

Iron supplementation leads to improved clinical outcomes and reduces the length of hospital
stay after lower limb joint arthroplasty by correcting postoperative anemia [29]. This also affects QOL
and functional recovery, leading to improved wound healing and decreased rehabilitation after joint
arthroplasty [30]. We found no association between postoperative anemia and QOL in the two
groups. However, a larger study with a longer follow-up period is needed for a more comprehensive
analysis because it might be difficult to determine QOL among elderly patients 12 weeks after joint
arthroplasty. Moreover, our findings failed to support the hypothesis that preoperative iron
supplementation could decrease the need for postoperative transfusion, and there was no difference
in the transfusion rates between the two groups, consistent with previous findings [2,17,19].

This study has some limitations. First, the number of recruited patients was relatively small to
compare clinical outcomes between the groups, which may have underpowered the detection of all
relevant outcomes. Second, as we enrolled patients undergoing major lower limb joint arthroplasty,
changes in Hb levels or iron profiles may be different according to the surgery type. However, we
performed stratified randomization for operative characteristics to enable a solid conclusion. Third,
iron profiles were not measured in a serial longitudinal manner similar to Hb levels, making
comparing the details of iron metabolism and evaluating iron availability between the groups
impossible. Despite these limitations, we believe that our study provides a reasonable evaluation of
the effectiveness of IV FCM for hemodynamic recovery in patients undergoing revision joint
arthroplasty.

5. Conclusions

In conclusion, preoperative IV FCM in anemic individuals was effective in facilitating resolution
of postoperative anemia by improving Hb levels without any adverse events in patients undergoing
revision joint arthroplasty, despite similar actual Hb levels between the groups. Moreover,
postoperative iron metabolite levels were also improved in patients treated with IV FCM. Our
findings are clinically relevant and can facilitate determination of the suitability of IV FCM as a safe
and effective protocol for iron supplementation for improving hemodynamic recovery and iron
availability.
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