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• Review the epidemiology of iron deficiency anemia (IDA), examining the profundity of its 
impact on perioperative obstetrical morbidity and mortality, and on patient quality of life.

• Recognize abnormal uterine bleeding (AUB) as a prominent IDA etiology, and describe 
how the cultural normalization of heavy menstrual bleeding (HMB) leads to the 
underdiagnosis of IDA.

• Identify patients in the OB/GYN and gynecologic surgery practice settings who are at an 
elevated risk for developing IDA.

• Discuss clinically-appropriate iron studies for the diagnosis and assessment of IDA prior to 
surgery, including when to order and how to interpret results.

• Using a case-based format designed for the interprofessional team, evaluate available 
iron supplementation approaches, including IV and oral modalities, and formulate 
individualized treatment plans for the surgical patient with IDA who is refractory to oral 
therapy.

Learning Objectives



Illuminating a Hidden 
Problem

IDA Epidemiology and Clinical 
Gravity in Gynecologic Surgery



IDA Prevalence

Approximately 30% of reproductive age women are anemic worldwide.

Prevalence of Iron Deficiency Anemia in the United States

Pregnant women Non-pregnant women 
of reproductive age

Preoperatively 
(prior to gynecologic surgery)

Postoperatively 
(after any major surgery)

~21% ~5% ~25%–30% ~80%–90%

Friedman AJ, et al. Obstet Gynecol Surv. 2015; WHO. The global prevalence of anaemia in 2011. 2015;
Richards T, et al. PLoS One. 2015; Gomez-Ramirez M, et al. Acta Haematol. 2019.



• Affect both low and high resource nations
• Have profound social, economic, and clinical 

consequences
• Adversely impact quality of life
• Impair cognition, even without IDA
• Diminish physical performance
• Increase the risk of adverse maternal and neonatal 

outcomes

ID and IDA
Overarching Impact

WHO. The global prevalence of anaemia in 2011. 2015;
WHO. Global nutrition targets 2025: anemia policy brief. 2014; Bruner A, et al. Lancet. 1996; Rowland TW, et al. Am J Dis Child. 1988.



ID and IDA Clinical Burden
Anemia Affects Women throughout Their Lives

AUB, abnormal uterine bleeding; 
HMB, heavy menstrual bleeding. Friedman AJ, et al. J Women’s Health. 2012; Percy L, et al. Best Pract Res Clin Obstet Gynaecol. 2017. 

• Increased iron demand for growth
• New blood loss associated with menarche
• Body image and dietary issues

• HMB from a spectrum of causes
• Prevalence likely under-recognized and under-reported

• Carryover from AUB in the reproductive years
• Increased incidence of AUB-LSM and AUB-O in the late reproductive years

• Blood loss during delivery
• Expected drop in hemoglobin of 0.1–0.6 g/dL 3 days after uncomplicated 

delivery

Adolescence

Postpartum

Perimenopausal

Women of 
reproductive age



Untreated IDA Impacts Women’s Vitality Scores 
and Can Mimic the Vitality of Other Chronic Illnesses

Women with IDA can have vitality scores similar to those with clinical 
depression, congestive heart failure, and cancer with anemia.

IDA

Clinical depression

Chronic kidney failure

Cancer with anemia

Hemodialysis

General population

In IDA, the SF-36 vitality score is 
decreased by ~33% from the general 
population. Vitality subscale in the SF-
36 measures the level of perceived 
energy or fatigue in a study participant. 
The vitality subscale contains 2 
positively worded questions and 2 
negatively worded questions.

Congestive heart failure

0 10 40 50 60 703020

SF-36 SCORE: VITALITY

SF-36, 36-item Short Form Health Survey. Friedman AJ, et al. J Women’s Health. 2012. 



FeSO4
• Treadmill endurance improved
• Mean serum ferritin rose: from 8.7ng/mL to 26.6ng/mL

Iron deficiency alone impairs physical performance. 
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• Double-blind RCT
• Female cross-country runners’ treadmill endurance time
• ID without anemia 

• Serum ferritin less than 20ng/mL

• FeSO4 975mg/day vs placebo

Rowland TW, et al. Am J Dis Child. 1988. 

Placebo
• Treadmill endurance declined 
• Mean serum ferritin fell: from 10.7ng/mL to 8.6ng/mL

Iron deficiency (ID) and Iron Deficiency Anemia (IDA)
QoL Impact



Placebo-treated adolescent girls with iron 
deficiency, without anemia, recalled fewer words 
on the Hopkins Verbal Learning Test (HVLT) than 

iron-treated girls with iron deficiency.

HVLT, Hopkins Verbal Learning Test.

• Double-blind RCT
• N=81
• Serum ferritin ≤12 ug/L
• Oral ferrous sulfate (650 mg BID) vs placebo

Bruner A, et al. Lancet. 1996.

Iron deficiency negatively impacts cognitive ability.

Iron deficiency (ID) and Iron Deficiency Anemia (IDA)
QoL Impact



Iron Deficiency Anemia (IDA)
Perioperative Impact

Study Design
• 12,836 women undergoing gynecologic 

surgery
• ACS National Surgical Quality 

Improvement Program
• 30-Day postoperative mortality—

composite and specific morbidities
• Primary outcome—impact of 

preoperative anemia (Hct <36%) on 
perioperative outcomes

Outcomes
• Preoperative anemia prevalence 23.9%

(95% CI, 23.2–24.7)
• Preoperative anemia associated with 

significantly increased risk of
• 30-day mortality (OR, 2.40; 95% CI, 

1.06–5.44) 
• Composite morbidity (OR, 1.80; 95% 

CI, 1.45–2.24)
• Blood transfusion increased the effect of 

preoperative anemia on outcomes
• 61% of the effect on mortality 
• 16% of the composite morbidity

Richards T, et al. PLoS One. 2015.



Iron Deficiency Anemia (IDA)
Perioperative Impact

Richards T, et al. PLoS One. 2015.

Mortality Composite
morbidity

Cardiac Respiratory CNS Renal Wound Sepsis Venous
thrombosis

Major
bleeding

No preoperative anemia (n=9,765) Preoperative anemia (n=3,071)

Crude 30-day postoperative mortality 
and morbidity rates in patients 

with and without preoperative anemia.

P<0.001

P<0.001

P=0.144

P<0.001

P=0.001

P<0.001

P=0.001
P<0.001

P<0.001

P=0.008

0.1

0.5

2.5

5.1

0.1 0.2
0.5

1.5

0.0
0.2 0.1

0.5

1.3

2.1

0.6

1.7

0.4

1.0

0.2
0.5



Preoperative anemia is an independent risk factor for postoperative 
morbidity and mortality after gynecologic surgery. 

Iron Deficiency Anemia (IDA)
Perioperative Impact

Richards T, et al. PLoS One. 2015.



• The postoperative impact of preoperative anemia also extends to elective procedures for 
benign indications (hysterectomy and/or myomectomy)
• Prevalence: 22.6% of the 16,218 women in the cohort had preoperative anemia

Iron Deficiency Anemia (IDA)
Perioperative Impact

Murji A, et al. Am J Obstet Gynecol. 2019.

Outcome
Anemic vs nonanemic patients in groups

AUB/fibroid diagnosis 
(n=5,486) RR (95% CI)

No AUB/fibroid diagnosis 
(n=1,036) RR (95% CI)

Age ≤55 years 
(n=5,786) RR (95% CI)

Age >55 years 
(n=736) RR (95% CI)

Primary 
(death, complication, readmission)

1.12
(1.05–1.19) P<0.001

1.3
(1.09–1.55) P=0.003

1.12
(1.05–1.19) P<0.001

1.4
(1.12–1.76) P=0.004

Transfusion 3.22
(2.62–3.96) P<0.001

3.50
(1.86–6.57) P<0.001

3.21
(2.62–3.92) P<0.001

4.2
(1.65–10.72) P=0.003

Surgical site infection 1.02
(0.94–1.11) P=0.65

1.15
(0.91–1.46) P=0.25

1.01
(0.93–1.1) P=0.81

1.35
(1.01–1.81) P=0.043

Venothromboembolism 2.00
(0.68–5.85) P=0.21 — 2.40

(0.85–6.81) P=0.10 —

Readmission 0.98
(0.87–1.11) P=0.74

1.40
(1.06–1.85) P=0.018

0.97
(0.86–1.08) P=0.55

2.36
(1.54–3.62) P<0.001

Relative risk of adverse outcomes for anemic compared with nonanemic patients in the 
propensity-matched cohort stratified by diagnosis and age



Percy L, et al. Best Pract Res Clin Obstet Gynaecol. 2017.

Overcoming Clinical Inertia in IDA Management
The Pivotal Role of the Gynecologist/Surgeon

“As gynecologists, we focus on managing women’s heavy 
menstrual bleeding (HMB) and assume that primary care 
clinicians are treating the associated ID/IDA. We now need to 
take the lead in diagnosing, managing, and initiating treatment 
for ID/IDA and treating HMB simultaneously. This dual 
management will significantly improve patient quality of life.”



A Review for the Gynecologic 
Laparoscopist

Abnormal Uterine Bleeding (AUB) 
and Other IDA Risk Factors



Abnormal Uterine Bleeding (AUB)
• Acute AUB—“an episode of bleeding in a woman of reproductive age, who is not 

pregnant, that is of sufficient quantity to require immediate intervention to prevent 
further blood loss”

• Chronic AUB—“bleeding from the uterine corpus that is abnormal in duration, 
volume, and/or frequency, and has been present for the majority of the last 6 
months” 

Heavy Menstrual Bleeding (HMB)
• The most common clinical manifestation of AUB
• Objective measurement of blood loss is not always feasible or practical, so the 

National Institute for Health and Care Excellence (NICE) promulgated the definition as: 
“excessive menstrual blood loss which interferes with a woman’s physical, social, 
emotional, and/or material quality of life. It can occur alone or in combination with 
other symptoms”      

Defining AUB and HMB

Fraser I, et al. Semin Reprod Med. 2011; NICE. Heavy menstrual bleeding: assessment and management. Guideline NG88. 2018. 



• HMB is highly prevalent, with recent estimates ranging from ~30% to greater 
than 50% of women of reproductive age

• A 2019 survey of 42,879 women confirmed that the prevalence of HMB can 
exceed 50% in women aged 15–45

Prevalence of HMB

Chodanka R, et al. Obstet Gynaecol Reprod Med. 2018; Schoep M, et al. Am J Obstet Gynecol. 2019.

Prevalence,
number (%)

Number 
of days

Pain or 
intensity score

Maximum pain 
or intensity score >4, 

number (%)

Impact on daily 
activities

Abdominal pain during period 36,079 (85.4%) 2.9 ± 1.7 6.0 ± 2.1 26,754 (77.6%) 4.4 ± 2.4

Heavy bleeding 21,375 (53.7%) 2.9 ± 1.4 6.9 ± 3.9 N/A 4.1 ± 2.4

Headache 21,903 (56.2%) 2.7 ± 1.9 5.2 ± 2.3 13,313 (62.7%) 4.2 ± 2.6

Back pain 22,244 (59.2%) 3.0 ± 1.8 5.1 ± 2.2 13,347 (61.4%) 3.8 ± 2.6

Tiredness 27,154 (70.7%) 3.9 ± 1.9 5.7 ± 2.2 18,834 (71.9%) 4.1 ± 2.2

Perimenstrual psychological 
complaints 28,392 (77.3%) 4.3 ± 2.3 5.7 ± 2.3 19,804 (71.3%) 3.5 ± 2.4



• Among reproductive age women in the United States, HMB is the leading cause 
of IDA

• HMB is estimated to account for nearly 30% of all IDA causes worldwide
• Generally accepted as the primary causal source of ID/IDA in routine clinical 

practice
• Numerous studies have attempted to examine the frequency of ID/IDA in 

women with HMB, with varying results
• One study found that 63% of women suffering from HMB were either iron deficient 

or had IDA
• Similarly, a large-scale survey of U.S. hospital inpatients showed that 25% of all 

women hospitalized for HMB-related gynecologic conditions were concomitantly 
anemic   

Heavy Menstrual Bleeding (HMB)
A Prominent IDA Etiology 

Fraser I, et al. Int J Gynaecol Obstet. 2015; Percy L, et al. Best Pract Res Clin Obstet Gynaecol. 2017.



Though AUB is often multifactorial, the International Federation of Gynecology and 
Obstetrics (FIGO) has set forth a cause classification system known as PALM-COEIN.

• PALM: comprised of four categories capable of being defined by visually objective structural criteria
• COEIN: comprised of four categories unrelated to structural anomalies, and one “not otherwise classified” 

category

Determining the Cause of AUB

Munro MG, et al. Int J Gynaecol Obstet. 2018.

Polyp

Adenomyosis

Leiomyoma

Malignancy and hyperplasia

Coagulopathy

Ovulatory dysfunction

Endometrial

Iatrogenic

Not otherwise classified



• We may be more influenced by our cultural assumptions than we 
realize

• We aren’t being proactive by asking our female patients, 
regardless of age, about their menstrual experience

• Frequency, duration, and volume of flow
• Pain
• Impact on quality of life

• Controlling future blood loss is not a sufficient treatment strategy
• We aren’t adequately diagnosing or managing the ID and IDA 

frequently associated with HMB

AUB Summary
What Do We Know?

Fraser I, et al. Int J Gynaecol Obstet. 2015; Liu Z, et al. Value Health. 2007; 
Frick KD, et al. Women’s Health Issues. 2009; Cote I, et al. Obstet Gynecol. 2002; Schoep M, et al. BMJ Open. 2019.  



• Iron deficiency constitutes the 
greatest nutritional deficiency 
worldwide

• The World Health Organization 
(WHO) estimates that 50% of all 
anemia cases are due to iron 
deficiency

IDA Pathophysiology
The Role of Iron

Lopez A, et al. Lancet. 2016.  

~50%

Iron deficiency 
accounts for 

of all anemia 
cases worldwide.



Potential IDA Causes and Risk Factors

Women in general are at a greater risk for IDA due to blood loss during menstruation, 
and postpartum women are at an increased risk for IDA due to lactation and blood loss at delivery.

Lopez A, et al. Lancet. 2016; Friedman AJ, et al. J Women’s Health. 2012; Miller JL. Cold Spring Harb Perspect Med. 2013.  

• Heavy menstrual bleeding 
(HMB)

• Bleeding during childbirth
• Internal bleeding

• Ulcer
• Gastritis, parasites
• Malignancy
• Urinary tract bleeding

• Bleeding from surgeries

• Intestinal surgery (bypass)
• Crohn’s or celiac disease
• Reduced stomach acid from 

a medical condition or 
prescription medicine

Blood Loss Insufficient Absorption Poor Diet

• Irregular consumption 
of iron-rich foods

• Heart failure, CKD
• Obesity
• IBD

Chronic Disease

• Proton pump inhibitors 
(PPIs)

• H2-receptor antagonists 
(H2RAs)



• The clinical features of IDA are dependent upon multiple factors
• Severity of anemia
• Patient age
• Comorbidities
• Speed of onset and duration of illness 

• In many cases, IDA is asymptomatic and may only be diagnosed 
upon assessment of hemoglobin values/iron studies

• IDA symptoms are often non-specific and subtle, necessitating 
clinical judgment  

Diagnosing IDA
Clinical Presentation

Lopez A, et al. Lancet. 2016.



Anemia Diagnosis Based on Hemoglobin Values
• Pregnant women

• Mild: 10–10.9 g/dL
• Moderate: 7–9.9 g/dL
• Severe: <7 g/dL

• Non-pregnant women (15 years of age and older)
• Mild: 11–11.9 g/dL
• Moderate: 8–10.9 g/dL
• Severe: <8 g/dL

Diagnosing IDA 
World Health Organization (WHO) Anemia Classification

WHO. Hemoglobin concentrations for the diagnosis of anemia and assessment of severity. 2011.



Diagnosing IDA
Iron Lab Values

Alleyne M, et al. Am J Med. 2008; WHO. Hemoglobin concentrations for the diagnosis of anemia and assessment of severity. 2011.

Laboratory test Laboratory finding

Ferritin <40 µg/L 

Serum iron <50 µg/dL

Transferrin saturation <15%

Total iron-binding capacity >450 µg/dL

Red cell count <4 x 106/mm3

Red cell distribution width >14.5%

Mean corpuscular volume <80 fL

Hemoglobin

<13 g/dL, males
<12 g/dL, menstruating 
females
<11 g/dL, pregnant 
females

Early 
changes

Late 
changes

Laboratory Abnormalities in Iron Deficiency



• Ferritin
• Considered best indicator of iron 

deficiency
• Acute phase protein (can be falsely 

elevated in inflammatory states) 
• Serum iron

• Travels through bloodstream bound to 
transferrin

• Total iron-binding capacity (TIBC)
• Assuming 100% saturation, max amount 

of iron that can be bound by transferrin
• Transferrin saturation

• Amount of transferrin-bound iron, as % 
of TIBC

Diagnosing IDA
Ordering Iron Studies and Interpreting Results

Bouri S, Martin J. Clinical Med (Lond). 2018.

IDA Anemia 
of chronic disease

Iron deficiency 
and inflammation

Ferritin Low Normal or high Normal 
(up to 100 µg/L)

TIBC/
transferrin High Low Low or normal

Transferrin 
saturation Low Low Low

Iron Low Low Low

IDA, iron deficiency anemia; TIBC, total iron-binding capacity.

Iron studies patterns in IDA, anemia of chronic 
disease, and inflammatory conditions



Diagnosing and treating preoperative IDA should occur as early as possible, 
ideally immediately upon surgical scheduling.

Diagnosing IDA
Preparing for Surgery – Laboratory Work-Up

Munoz M, et al. Anaesthesia. 2017.  

Laboratory work-up request

Preoperative Hb <130 g/L

YesNo

Is there haematinic
deficiency?

No Yes

Prescribe 
supplement

Proceed to surgery

Non-elective surgery Elective surgery

Classify anaemia
and start treatment

Classify anaemia
and start treatment

Proceed to surgery
Postpone surgery until patient 

is no longer anaemic



Diagnosing IDA
Classifying Preoperative Anemia Based on Labs

Munoz M, et al. Anaesthesia. 2017.  

Hb <130 g.l-1

Ferritin <30–100 mg/L
+ transferrin saturation 

<20% or C-reactive 
protein >5 mg/L

Iron tests

Altered

Ferritin <30 mg/L Iron deficiency anaemia

Normal

Ferritin >100 mg/L
+ transferrin saturation 

<20% or C-reactive 
protein >5 mg/L

Vitamin B12
folate

Anaemia of chronic 
inflammation with iron 

deficiency

Anaemia of chronic 
inflammation

Megaloblastic anaemia

Other anaemias

Unknown cause Malignancy Drugs Endocrine Renal

Low

Normal



Optimizing Perioperative 
Outcomes

Employing Iron Supplementation 
to Improve Morbidity and Mortality



MH is a 31-year-old white female who reports to your OB/GYN clinic with 
complaints of heavy menstrual bleeding. Her periods have “always been really 
painful,” but they have gotten much heavier and more painful over the past 2 
years.

She has a period every 29–31 days that lasts 8–9 days, and often has golf ball–
sized clots. She has persistent fatigue, which leads to missed work days; 
progressive urinary frequency with partial bladder filling, as well as lower 
abdominal pressure; and has been experiencing infertility for approximately 18 
months.   

You ask about the volume of her periods and she states that she changes her 
tampon “6 or 7” times a day while at work and typically experiences bleed-
throughs onto her clothes and/or bedsheets at least once per period.

MH has never reported HMB to her PCP because her friends assured her it was 
“normal.” She is currently on the last day of her cycle. 

Patient Case
MH



A uterine evaluation/examination reveals a midline irregular mass in the pelvis 
that reaches to 3 cm below the umbilicus, consistent with a fibroid uterus. 

Laboratory studies find her hemoglobin is 8.6 g/dL.

Parameter Metric Result

Hemoglobin (Hb) g/dL 8.6

Hematocrit (Hct) L/L 23.4

Mean corpuscular volume (MCV) fL 64.7

Mean corpuscular hemoglobin (MCH) pg 21.1

Mean corpuscular hemoglobin concentration (MCHC) g/dL 27.6

Ferritin ng/mL 6.9

Total iron-binding capacity (TIBC) μmol/L 471

Transferrin saturation (TSAT) % 9.1

Patient Case
MH

Wozniak A, Wozniak S. Menopause Rev. 2017.



Upon full workup, you diagnose MH with abnormal uterine bleeding (AUB) and 
a large intramural fibroid, in addition to iron deficiency anemia (IDA).

In general, MH opposes hormonal therapies and decides she wants to treat her 
fibroid-induced HMB with myomectomy once her IDA is corrected. You convince 
her to use short-term progestin therapy for one cycle to suppress her 
endometrium. Surgery is scheduled 8 weeks from today.   

How do you manage her IDA 8 weeks prior to surgery? 

Patient Case
MH



Managing IDA
Treatment Options

• Oral iron supplementation
• IV iron supplementation

Storage iron
(Ferritin)

Transport iron
(TSAT)

Erythrocyte iron



Managing IDA
Perioperative Treatment Guidelines 

• IDA treatment should be initiated as early as possible before a scheduled surgery 
(i.e., immediately upon diagnosis)

• Oral iron, preferable if
• Sufficient interval before surgery (>6–8 weeks)
• No contraindications or intolerable GI adverse effects
• Anemia is mild in severity
• Should re-check Hb at least 4 weeks prior to surgery

• IV iron, preferable if
• <6-week interval before surgery
• Oral iron is ineffective or intolerable
• Severe anemia, chronic illness, ongoing blood loss
• Shown to improve postoperative morbidity even when given <2 weeks before surgery

Munoz M, et al. Anaesthesia. 2017; Deloughery TG. Med Clin North Am. 2017.  



• Typically considered the first-line treatment option for IDA
• Pros

• Readily-available, including OTC
• Inexpensive
• Convenient for patients
• Effective for iron repletion if used in appropriate patients

• Cons
• Limited GI absorption (~10%) leads to slower iron-repletion rates
• GI adverse effects are common (~20–40%) (nausea, vomiting, constipation, 

diarrhea, black stools)
• Side effects can limit patient utilization and the efficacy of therapy

• Absorption is even more greatly impaired in the case of GI disease (celiac, IBD, etc.) 

Managing IDA
Oral Iron

Friedman AJ, et al. Obstet Gynecol Surv. 2015; Jimenez K, et al. Gastroenterol Hepatol. 2015; Deloughery TG. Med Clin North Am. 2017.



• Ferrous preferred over ferric (better absorption)
• Counsel patients to take 1 hour before meals or 2 hours after

• Avoid reductions in stomach acid close to dosing (especially avoid milk, tea, coffee, and 
pharmacologic agents such as H2-receptor blockers and proton pump inhibitors)

• Adding ascorbic acid (vitamin C) can aid absorption of some formulations   
• Alternate day dosing schedules may improve absorption and enhance response
• Response to therapy should be closely monitored—an appropriate response to therapy 

should be a Hb increase of ~2g/dL over 4–8 weeks
• Perform lab assessment in 2–4 weeks (or at least 4 weeks before surgery) to assess response

• Oral iron is most appropriate as a first-line management strategy for IDA when intestinal 
uptake is uncompromised and the anemia is mild in severity

Friedman AJ, et al. Obstet Gynecol Surv. 2015; Jimenez K, et al. Gastroenterol Hepatol. 2015; 
Moretti D, et al. Blood. 2015; Deloughery TG. Med Clin North Am. 2017.

Managing IDA
Oral Iron



Multiple Oral Formulations Available
• Recommended dose for IDA therapy: 150–200 mg/day elemental iron, given in 2–3 

doses

Formulation Elemental iron (mg)
Ferrous sulfate 65

Ferrous gluconate 35

Ferrous fumarate 108

Carbonyl iron 45

Ferrous bisglycinate 25

Polysaccharide iron complex 50, 150
Heme iron polypeptide 12

Friedman AJ, et al. Obstet Gynecol Surv. 2015; Johnson-Wimbley TD, et al. Ther Adv Gastroenterol. 2011.

Managing IDA
Oral Iron



You elect to start oral ferrous sulfate 325 mg BID as initial iron supplementation.

MH returns to your clinic 4 weeks later for a follow-up appointment 
• Uterine bleeding has stopped (per management of AUB in prep for myomectomy)
• No additional source of blood loss has been detected
• MH reports difficulty tolerating the oral iron you prescribed (nausea, constipation)
• Fatigue is improved, but remains problematic upon exertion

Lab work finds:  

Patient Case
MH, 4-Week Follow-up

Parameter Metric Baseline 2-week result
Hemoglobin (Hb) g/dL 8.6 9.2

Hematocrit (Hct) L/L 23.4 24.7

Mean corpuscular volume (MCV) fL 64.7 66.8

Mean corpuscular hemoglobin (MCH) pg 21.1 21.3

Mean corpuscular hemoglobin concentration (MCHC) g/dL 27.6 28.3

Ferritin ng/mL 6.9 8.1

Total Iron-binding capacity (TIBC) μmol/L 471 456

Transferrin saturation (TSAT) % 9.1 11.3



• Historically, parenteral iron has been reserved for patients who 
either cannot tolerate oral therapy and/or are not responding 
adequately

• There are, however, clinical scenarios in which IV iron may be 
preferable as initial therapy
• When prompt iron repletion is required (i.e., late pregnancy, severe cases of anemia, 

<6 weeks before a scheduled surgery)
• When additional bleeding episodes are likely (i.e., uncontrolled HMB, malignancy, 

IBD)
• When absorption concerns are present (i.e., celiac, gastric bypass surgery)

Managing IDA
IV Iron 

Friedman AJ, et al. Obstet Gynecol Surv. 2015; Deloughery TG, et al. Med Clin North Am. 2017. 



Friedman AJ, et al. Obstet Gynecol Surv. 2015; FDA Prescribing Information. 

Managing IDA
IV Iron Options 

Formulation Maximum FDA-approved 
single dose (for adults) Indication

Black box 
warning

(anaphylaxis)

Iron dextran 100 mg Iron deficiency (ID) in patients for whom oral therapy is 
unsatisfactory or impossible Yes

Ferric gluconate 125 mg
IDA in adults and pediatric patients >6 years old with chronic
kidney disease (CKD) on hemodialysis who are receiving 
supplemental EPO therapy

No

Iron sucrose 400 mg IDA in adult and pediatric patients with CKD No

Ferumoxytol 510 mg IDA in adult patients for whom oral therapy is ineffective or 
intolerable, or who have CKD Yes

Ferric 
carboxymaltose 750 mg

IDA in adult patients who have intolerance to oral iron or 
have had unsatisfactory response to oral iron, or who have 
non-dialysis–dependent CKD

No

Ferric 
derisomaltose 1,000 mg

IDA in adult patients who have intolerance to oral iron or 
who have had an unsatisfactory response to oral iron, or 
who have non-dialysis–dependent CKD

No



Primary Endpoint
• Increase in Hb ≥2 g/dL within 42 days 

after baseline: FCM 82% vs oral iron 
62% (95% CI 12.2–28.3; P<0.001)   

Secondary Endpoints
• Increase in Hb ≥3 g/dL: FCM 53% vs 

36% oral iron (P<0.001)
• Achievement of Hb ≥12 g/dL: FCM 

73% vs 50% oral iron (P<0.001)
• Gains in vitality, physical function, and 

fatigue: FCM > oral iron per SF-36 
scoring (P<0.05)

Managing IDA
IV Iron Efficacy

Van Wyck DB, et al. Transfusion. 2009.  

Proportion of patients achieving Hb increase of more than 2.0 g/dL 
(            = primary endpoint) or 3.0 g/dL (            = secondary endpoint) 
according to treatment assignment. Significant between-group 
differences: *P<0.05, **P<0.01, ***P<0.001.

FCM ≥2 g/dL
Oral Iron ≥2 g/dL
FCM ≥3 g/dL
Oral Iron ≥3 g/dL



• Ferric carboxymaltose (FCM) vs 
standard medical care for HMB- or 
postpartum-associated IDA

• Conclusions
• A single dose of FCM up to 1000 mg 

is safe and effective for IDA 
associated with either HMB or 
postpartum
• Single doses of 750 mg are currently 

FDA approved
• High-dose FCM improves iron stores 

and restores Hb more effectively 
than standard medical care

Managing IDA
IV Iron Efficacy

Seid MH, et al. Anemia. 2017.  
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• Phase III trial examining ferumoxytol vs 
iron sucrose for IDA of any etiology after 
failure of oral iron
• Patients randomized 2:1 (ferumoxytol, 

n=406; iron sucrose, n=199)

• Conclusions
• Ferumoxytol noninferior to iron sucrose in 

percent of patients achieving Hb increase 
≥2 g/dL from baseline to week 5 
(noninferiority margin = 15%)

• Ferumoxytol superior to iron sucrose in 
mean change in Hb from baseline to week 
5 (2.7 g/dL vs 2.4 g/dL; P=0.0124)

• Ferumoxytol a useful treatment option for 
IDA patients for whom oral iron was 
ineffective or intolerable 

Managing IDA
IV Iron Efficacy

Hetzel D, et al. Am J Hematol. 2014.  
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• FERWON-IDA trial evaluating safety and efficacy of ferric derisomaltose (iron isomaltoside [IIM])
• 1,512 patients with IDA who were unresponsive and/or intolerant to oral iron underwent 

randomization
• Randomized 2:1 to receive 1000 mg IV ferric derisomaltose x 1 dose vs 200 mg IV iron sucrose x 5 doses

• Ferric derisomaltose non-inferior to iron sucrose across both co-primary endpoints
• Adjudicated serious or severe hypersensitivity reactions
• Change in hemoglobin from baseline to week 8

Managing IDA
IV Iron Efficacy

Auerbach M, et al. Am J Hematol. 2019.  

Treatment N LS mean (95% CI) Difference IIM–IS
estimate (95% CI) Non-inferior Superiority 

test P-value

Intention to treat 
analysis set

Ferric derisomaltose 
(IIM)

1009 2.49 (2.41; 2.56)
0.00 (-0.13; 0.13) Yes 0.977

Iron sucrose (IS) 503 2.49 (2.38; 2.59)



January 16, 2020—New IV Iron FDA Approval
“Ferric derisomaltose approved as iron replacement for the 
treatment of IDA in adult patients who have intolerance to oral iron 
or who have had an unsatisfactory response to oral iron OR who 
have non-hemodialysis dependent CKD.”

• Approval based on results from FERWON-IDA and FERWON-NEPHRO, which 
established ferric derisomaltose as non-inferior to iron sucrose for 
management of IDA and CKD-associated IDA

Managing IDA
IV Iron Efficacy

Auerbach M, et al. Am J Hematol. 2019; FDA Prescribing Information.  



• Previous concerns that parenteral iron is a “high-risk” therapy are unfounded
• Significant adverse events were common with high–molecular-weight iron dextran 

products
• 3% of patients suffered severe reactions
• 0.6% of patients experienced life-threatening anaphylaxis

• This same risk is not generally associated with newer parenteral iron formulations
• Low–molecular-weight (LMW) iron dextran
• Iron sucrose
• Ferric gluconate
• Ferumoxytol
• Ferric carboxymaltose
• Ferric derisomaltose

Managing IDA
IV Iron 

Friedman AJ, et al. Obstet Gynecol Surv. 2015; Deloughery TG, et al. Med Clin North Am. 2017. 



• A systematic review and meta-analysis analyzed 113 trials published between 1965 and 2013 that 
compared IV iron to another comparator

• No increase in severe adverse events with IV iron vs comparators (RR 1.04; 95% CI 0.93–1.17)
• No increased risk of infections
• GI adverse effects were significantly reduced, but infusion reactions more common

• Severe infusion reaction relative risk with each IV iron formulation

Managing IDA
IV Iron Safety

Avni T, et al. Mayo Clin Proc. 2015.  

IV iron Oral iron No iron Placebo IM iron
Number of Patients

10,390 4,044 1,329 3,335 155

All IV iron Ferric gluconate Ferumoxytol Ferric carboxymaltose Iron dextran
Relative Risk

2.47 5.32 2.26 1.47 3.1



• Double-blind RCT compared safety and efficacy of ferumoxytol vs ferric carboxymaltose (FCM) for 
management of IDA from any etiology
• Primary safety endpoint: composite incidences of moderate-to-severe hypersensitivity reaction, including 

anaphylaxis, or moderate-to-severe hypotension from baseline to week 5 

• Efficacy: mean changes in Hb at week 5 (noninferiority test, P<0.0001)
• Ferumoxytol = +1.4 g/dL
• FCM = +1.6 g/dL  

Managing IDA
IV Iron Safety

Primary Safety Endpoint (composite and components)
Ferumoxytol (%), n=997 Ferric carboxymaltose (%), n=1000 Noninferiority P-value

Composite incidence of the following: 6 (0.6) 7 (0.7) 0.0001

Moderate/severe hypersensitivity 
reaction 4 (0.4) 6 (0.6) 0.0001

Anaphylaxis 0 (0.0) 0 (0.0) 0.0001

Moderate/severe hypotension 2 (0.2) 1 (0.1) 0.0001

Adkinson NF, et al. Am J Hematol. 2018.  



• IV iron has been demonstrated to 
increase the risk of 
hypophosphatemia
• 32.1% prevalence after IV iron vs 11% 

baseline prevalence
• Hypophosphatemia risk was greater 

with ferric carboxymaltose (FCM) vs 
iron isomaltoside (IIM) (OR = 20.8; 
95% CI, 2.6–166; P=0.004)
• Increased risk seemingly related to FCM 

impact on iFGF-23

Schaefer B, et al. PLoS One. 2016.  

Managing IDA
IV Iron Safety
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Managing IDA
Perioperative Impact Overview

Thakrar SV, et al. BJA Education. 2017; Munoz M, et al. Anaesthesia. 2017; 
Munoz M, et al. Anaesthesia. 2018; Musallam KM, et al. Lancet. 2011.  

Perioperative Anemia

Increased 
risk for 

postoperative 
complications

Increased risk 
for prolonged 
hospital and 

intensive care 
length of stay

Increased 
postoperative 

30-day 
morbidity and 

mortality

Predictor for 
perioperative 

blood 
transfusion 

requirement



• Prevalence of perioperative transfusion in gynecologic surgery is higher than the 
mean prevalence observed in all-cause noncardiac surgery

• Retrospective cohort study assessed the impact of perioperative transfusion on 
postoperative outcomes following gynecologic surgery
• 90,231 cases met inclusion criteria
• 1.6% of all cases received a perioperative transfusion

• Perioperative transfusion found to be significantly associated with postoperative 
complications and morbidity after minimally invasive hysterectomy
• Infectious wound events
• Thromboembolic events
• Sepsis events

Managing IDA
Perioperative Blood Transfusion Burden

Tyan P, et al. J Minim Invasive Gynecol. 2020.  



• Conclusion: to avoid postoperative morbidity, even following minimally 
invasive procedures, gynecologic surgeons should consider proactive strategies 
to manage perioperative anemia

• IV iron supplementation, ESAs, normovolemic hemodilution, preoperative 
hormone suppression 

Managing IDA
Perioperative Blood Transfusion Burden

Tyan P, et al. J Minim Invasive Gynecol. 2020.  

Outcome Not transfused
(N=88,784)

Transfused
(N=1,447) P-value

Wound complications, n (%) 1,901 (2.1) 61 (4.2) <0.0001

Thromboembolic events, n (%) 253 (0.3) 13 (0.9) 0.0004

Sepsis events, n (%) 302 (0.3) 34 (2.4) <0.0001



• Systematic review and meta-analysis of RCTs investigating the safety and 
efficacy of IV iron

• Pooled eligible RCTs from 1966 through June 2013 (75 trials)
• Primary efficacy outcomes

• Change in Hb concentration
• Transfusion risk

• Primary safety outcomes
• Infection risk

• IV iron associated with increased Hb (mean difference vs oral iron/no = +6.5 
g/dL), reduced transfusion risk (RRR = 26%), but increased risk of infection 
(33% increased relative risk)

Managing IDA
Perioperative Impact of IV Iron

Litton E, et al. BMJ. 2013.  



• Prospective, observational study assessing 
preoperative IV iron sucrose vs. preoperative oral 
iron in women with IDA undergoing hysterectomy

• IV iron increased preoperative Hb (P<0.001), 
reduced transfusion rates (P<0.001), and improved 
anemia rates at post-op day-21 (P<0.01) vs oral iron

Managing IDA
Perioperative Impact of IV Iron

Diez-Lobo AI, et al. Transfus Altern Transfus Med. 2007.  

Control IV iron P-value

Hemoglobin (g/dL)

Baseline 11.7 ± 1.8 11.1 ± 1.9 0.186

Postoperative day 21 11.7 ± 1.0 12.4 ± 0.8 0.001

Ferritin (ng/mL)

Baseline 19.2 ± 12.5 19.4 ± 13.3 0.958

Postoperative day 21 34.3 ± 14.8 53.1 ± 14.7 0.001

Iron (µg/dL)

Baseline 33.4 ± 21.4 28.7 ± 14.7 0.301

Postoperative day 21 44.6 ± 15.8 51.4 ± 14.7 0.077

Transferrin saturation (%)

Baseline 12.2 ± 5.6 10.5 ± 4.0 0.167

Postoperative day 21 13.6 ± 6.2 15.9 ± 2.9 0.069

Laboratory parameters at baseline and at postoperative day 21 in women 
undergoing elective abdominal hysterectomy, receiving (IV iron group) or 
not (control group) preoperative treatment with IV iron sucrose.



• A randomized study examined the efficacy of IV iron sucrose vs oral iron supplementation for HMB-
associated IDA (in the preoperative setting)

• 76 patients with Hb <9.0 g/dL with impending surgery randomized to receive either IV iron sucrose 
or oral iron (80 mg/day oral protein succinylate daily)

• Study was conducted 3 weeks prior to scheduled surgery 
• The study demonstrated robust results in favor of IV iron supplementation

Managing IDA
Perioperative Impact of IV Iron

Kim YH, et al. Acta Haematol. 2009. 

Variables
IV iron (n=30) Oral iron (n=26)

P-value
Mean ± SD Median Mean ± SD Median

Preoperative Hb, g/dL 7.5 ± 1.2 7.7 (4.8–9.1) 7.8 ± 1.1 8.2 (4.8–9.2) <0.0001

Postoperative Hb, g/dL 10.5 ± 1.4 10.7 (5.9–13.3) 8.6 ± 1.4 8.7 (5.9–11.8)

Difference in Hb, g/dL 3.0 ± 1.6 2.9 (-1.9 to 6.1) 0.8 ± 1.2 0.7 (-1.9 to 3.0)

Target Hb

Success 23 (76.7) 3 (11.5) <0.0001

Failure 7 (23.3) 23 (88.5)



• Open-label, two-arm study randomized patients with preoperative HMB-associated IDA to receive 
either a single dose of ferric carboxymaltose (FCM) or multiple doses of iron sucrose (IS)
• Primary endpoint: proportion of patients who achieve Hb ≥10 g/dL within 2 weeks of 

administration
• Proportion of patients achieving target Hb (surgery eligibility criterion) within 2 weeks was similar 

for FCM vs IS, but FCM corrected Hb levels significantly faster 

Managing IDA
Perioperative HMB-associated IDA 

Summary of Iron Parameter Measurements and Calculations

Ferric carboxymaltose (n=52) Iron sucrose (n=49) P-value

Proportion of patients with 
Hb ≥10 g/dL 2 weeks after 
administration (%)

41/52 (78.8%) 34/47 (72.3%) 0.452

Calculated time to achieve 
Hb ≥10 g/dL 7.7 ± 4.2 days 10.5 ± 5.9 days 0.013

Lee S, et al. J Obstet Gynaecol Res. 2019.  



Managing IDA
How to Appropriately Administer IV Iron

Auerbach M, et al. Lancet Haematol. 2020.  

Carbohydrate
Concentration 
of elemental 
iron (mg/mL)

Total dose 
in one 

infusion

Test dose 
required

Recommended 
maximum dose Infusion time Pregnancy 

category
Black box 
warning

Iron sucrose Sucrose 20 No No

Multiple doses of 200–300 mg (1 dose with 
each hemodialysis session in HDD-CKD; 5 
doses over 14 days for NDD-CKD; 3 doses over 
28 days for peritoneal dialysis in PDD-CKD)

Over a period 
of at least 15 

min
B —

Sodium ferric gluconate Gluconate 12.5 No No Multiple doses of 125–187.5 mg (1 dose per 
hemodialysis session) 1 hr B —

Low–molecular-weight 
iron dextran

Low–molecular-weight
iron dextran 50 Yes Yes

Multiple doses of 100 mg or a single infusion 
of 1000 mg (total dose calculated based on 
lean body weight and hemoglobin level in 
g/dL)

1 hr C Yes

Ferumoxytol Polyglucose sorbitol
carboxymethylether 30 No No Two infusions of 510 mg given 3–8 days apart 

or a single dose of 1020 mg 15 min C Yes

Ferric carboxymaltose Carboxymaltose 50 Yes No
Two doses of 750 mg given 7 or more days 
apart (weight >50 kg); two doses of 15 mg/kg 
given 7 or more days apart (if weight <50 kg)

15 min C —

Iron isomaltoside (ferric 
derisomaltose) Isomaltoside 100 Yes No

A single infusion at a dose of 20 mg/kg 
(weight <50 kg) or 1,000 mg as a single dose 
(weight >50 kg); repeat if IDA reoccurs

20 min

No adequate 
data for use in 

pregnant 
women

—



Clinical Practice Recommendations

International Consensus Statement
on Perioperative Management of IDA

Munoz M, et al. Anaesthesia. 2017.  

• Physicians should consider preoperative anemia and iron deficiency as an indication for a perioperative 
care pathway that stretches from the decision to operate until complete recovery from surgery

• Major, non-urgent surgery should be postponed to allow the diagnosis and treatment of anemia and 
iron deficiency

• The diagnosis and treatment of anemia and iron deficiency should commence as early as possible in 
the perioperative period and ideally as soon as the decision to perform surgery is made

• In the presence of inflammation (CRP >5 mg/L and/or transferrin saturation <20%, serum ferritin <100 
μg/L is indicative of iron deficiency

• When treating anemia preoperatively, the target hemoglobin concentration is optimally ≥13 g/dL in 
both genders, to minimize the risk of transfusion-associated unfavorable outcomes

• Daily (40–60 mg) or alternate-day (80–100 mg) treatment with oral iron and nutritional advice should 
be initiated immediately in patients with iron deficiency and no contraindications 

• Sufficient data exist supporting IV iron as efficacious and safe and should be used as front-line therapy 
in patients not responsive to, or intolerant of PO iron, or for surgery scheduled <6 weeks after the iron 
deficiency diagnosis



You elect to initiate IV iron supplementation (ferric carboxymaltose 750 mg IV 
infused at 4-week appointment, to be repeated 1 week later).

MH returns to your clinic 1 week after her second dose of ferric carboxymaltose for 
a final follow-up appointment 2 weeks prior to her myomectomy procedure

• Fatigue has vastly improved and GI symptoms (nausea, constipation) have fully resolved 
• Uterine bleeding remains stopped 

Lab work finds:

Patient Case
MH, 6-week follow-up

Parameter Metric Baseline 4-week result 6-week result

Hemoglobin (Hb) g/dL 8.6 9.2 12.8

Hematocrit (Hct) L/L 23.4 24.7 37.2

Mean corpuscular volume (MCV) fL 64.7 66.8 81.1

Mean corpuscular hemoglobin (MCH) pg 21.1 21.3 31.2

Mean corpuscular hemoglobin concentration (MCHC) g/dL 27.6 28.3 33.7

Ferritin ng/mL 6.9 8.1 23.2

Total iron-binding capacity (TIBC) μmol/L 471 456 364

Transferrin saturation (TSAT) % 9.1 11.3 27.8



• Assess iron status <24 hours post-op; monitor Hb x 3–4 days  
• IDA is highly prevalent after major surgery (~80%–90%)

• Surgery-associated bleeding
• Inflammation-induced decline in erythropoiesis
• Carryover from uncorrected preoperative anemia

• IV iron is the recommended treatment strategy
• IV iron products that offer short infusions at high dosages are preferred (i.e., 

ferric carboxymaltose, ferric derisomaltose, etc.)
• Multiple RCTs have shown oral iron to be ineffective and intolerable for 

postoperative IDA management

Managing IDA
What about the postoperative setting? 

Gomez-Ramirez M, et al. Acta Haematol. 2019; Munoz M, et al. Anaesthesia. 2018;  
Munoz M, et al. Expert Opin Drug Saf. 2018; Munoz M, et al. Blood Transfus. 2017.    



International Consensus Statement 
on Postoperative Management of IDA

Munoz M, et al. Anaesthesia. 2018.  

Major elective or 
nonelective surgery

Surgery with blood loss 
≥500 mL or lasting >2 

hours

Access iron status 
within 24 hours 
postoperatively; 

monitor Hb for 3–4 
days postoperatively

Mild anemia 
(Hb ≥110 g/L) per 
WHO classification

Moderate anemia 
(Hb 80–109 g/L) per 
WHO classification

Severe anemia 
(Hb <80 g/L) per 

WHO classification

Postoperative iron 
deficiency

Consider IV iron 
supplementation

Normal iron status

Search for other 
causes; consider 

appropriate treatment

Postoperative iron 
deficiency

Hb <100 g/L due to 
preoperative anemia or 
heavy surgical bleeding, 
regardless of iron status

Asymptomatic

Symptomatic Consider RBC 
transfusion



• Open-label RCT comparing IV iron to standard care in the management of 
postoperative anemia

• IV iron: single 1000 mg dose of ferric carboxymaltose
• Standard care: observation with monitoring, transfusion as required
• Primary endpoints: 4-week post-op changes in: Hb, iron stores, transfusion 

requirement

Managing IDA
Postoperative IV Iron Efficacy 

Variables Ferric carboxymaltose 
(n=103)

Standard care 
(n=98) P-value

4-week post-op hemoglobin 13.01 g/dL 12.15 g/dL P<0.0001

4-week post-op serum iron 16.70 µmol/L 11.40 µmol/L P<0.0001

4-week post-op iron saturation 30.90% 19.70% P<0.0001

4-week post-op serum ferritin 717.00 µg/L 274.00 µg/L P<0.0001

Post-op transfusions <1% (1/103) ~5% (5/98) P=0.035

Khallafallah AA, et al. Lancet Haematol. 2016.   





 

 

 

 

 

 

 

References and Suggested Reading 

Adkinson NF, Strauss ME, MacDougall IC, et al. Comparative safety of intravenous ferumoxytol versus ferric 
carboxymaltose in iron deficiency anemia: a randomized controlled trial. Am J Hematol. 2018;93(5):683–690. 

Alleyne M, Horne MK, Miller JL. Individualized treatment for iron-deficiency anemia in adults. Am J Med. 
2008;121(11):943–948. 

American College of Obstetricians and Gynecologists. ACOG Practice Bulletin No. 95: anemia in pregnancy: correction. 
Obstet Gynecol. 2020;135(1):222. 

American Society of Hematology. Iron-deficiency anemia. ASH website. 
http://www.hematology.org/Patients/Anemia/Iron-Deficiency.aspx. Accessed November 2020. 

Andrews NC. Disorders of iron metabolism [published correction appears in: N Engl J Med. 2000;342(5):364]. N Engl J 
Med. 1999;341(26):1986–1995. 

Auerbach M, Gafter-Gvili A, Macdougall IC. Intravenous iron: a framework for changing the management of iron 
deficiency. Lancet Haematol. 2020;7(4):e342–e350. 

Auerbach M, Henry D, Derman RJ, et al. A prospective, multi-center, randomized comparison of iron isomaltoside 1000 
versus iron sucrose in patients with iron deficiency anemia; the FERWON-IDA trial. Am J Hematol. 
2019;94(9):1007–1014. 

Avni T, Bieber A, Grossman A, et al. The safety of intravenous iron preparations: systematic review and meta-analysis. 
Mayo Clin Proc. 2015;90(1):12–23. 

Bouri S, Martin J. Investigation of iron deficiency anaemia. Clin Med (Lond). 2018;18(3):242–244. 

Bruner AB, Joffe A, Duggan AK, et al. Randomised study of cognitive effects of iron supplementation in non-anaemic 
iron-deficient adolescent girls. Lancet. 1996;348(9033):992–996. 

Camaschella C. Iron-deficiency anemia. N Engl J Med. 2015;372(19):1832–1843. 

Centers for Disease Control and Prevention. Recommendations to prevent and control iron deficiency in the United 
States. Morbidity and Mortality Weekly Report (MMWR). Published April 3, 1998. CDC website. 
https://www.cdc.gov/mmwr/preview/mmwrhtml/00051880.htm. Accessed November 2020. 

Cheong Y, Cameron IT, Critchley HOD. Abnormal uterine bleeding. Br Med Bull. 2017;123(1):103–114. 

Chodanka R, Harpur A, Mahmood T. Heavy menstrual bleeding. Obstet Gynaecol Reprod Med. 2018;28:196–202. 

Côté I, Jacobs P, Cumming D. Work loss associated with increased menstrual loss in the United States. Obstet Gynecol. 
2002;100(4):683–687. 

Crichton RR, Danielson BG, Geisser P. Iron Therapy with Special Emphasis on Intravenous Administration. 4th ed. UNI-
MED Verlag AG: Bremen, Germany; 2006. 

DeLoughery TG. Iron deficiency anemia. Med Clin North Am. 2017;101(2):319–332. 



 

Diez-Lobo AI, Fisac-Martin MP, Bermejo-Aycar I, et al. Preoperative intravenous iron administration corrects anemia and 
reduces transfusion requirement in women undergoing abdominal hysterectomy. Transfus Altern Transfus Med. 
2007;9:114–119. 

Drugs@FDA: FDA Approved Drug Products. Ferric carboxymaltose. U.S. Food and Drug Administration website. Updated 
September 2020. https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/203565s013lbl.pdf. Accessed 
November 2020. 

Drugs@FDA: FDA Approved Drug Products. Ferric derisomaltose. U.S. Food and Drug Administration website. Updated 
September 2020. https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/208171s001lbl.pdf. Accessed 
November 2020. 

Drugs@FDA: FDA Approved Drug Products. Ferric gluconate. U.S. Food and Drug Administration website. Updated 
March 2020. https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/020955s017lbl.pdf. Accessed 
November 2020. 

Drugs@FDA: FDA Approved Drug Products. Ferumoxytol. U.S. Food and Drug Administration website. Updated 
September 2020. https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/022180s024lbl.pdf. Accessed 
November 2020. 

Drugs@FDA: FDA Approved Drug Products. Iron dextran. U.S. Food and Drug Administration website. Updated 
September 2020. https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/017441s178lbl.pdf. Accessed 
November 2020. 

Drugs@FDA: FDA Approved Drug Products. Iron sucrose. U.S. Food and Drug Administration website. Updated 
September 2020. https://www.accessdata.fda.gov/drugsatfda_docs/label/2020/021135s036lbl.pdf. Accessed 
November 2020. 

Ehlken B, Nathell L, Gohlke A, et al. Evaluation of the reported rates of severe hypersensitivity reactions associated with 
ferric carboxymaltose and iron (III) isomaltoside 1000 in Europe based on data from EudraVigilance and VigiBase 
between 2014 and 2017. Drug Saf. 2019;42(3):463–471.   

Fraser I, Critchley HO, Broder M, et al. The FIGO recommendations on terminologies and definitions for normal and 
abnormal uterine bleeding. Semin Reprod Med. 2011;29(5):383–390. 

Fraser IS, Mansour D, Breymann C, et al. Prevalence of heavy menstrual bleeding and experiences of affected women in 
a European patient survey. Int J Gynaecol Obstet. 2015;128(3):196–200. 

Frick KD, Clark MA, Steinwachs DM, et al. STOP-DUB Research Group. Financial and quality-of-life burden of 
dysfunctional uterine bleeding among women agreeing to obtain surgical treatment. Women’s Health Issues. 
2009;19(1):70–78. 

Friedman AJ, Chen Z, Ford P, et al. Iron deficiency anemia in women across the life span. J Women’s Health (Larchmt). 
2012;21(12):1282–1289. 

Friedman AJ, Shander A, Martin SR, et al. Iron deficiency anemia in women: a practical guide to detection, diagnosis, and 
treatment. Obstet Gynecol Surv. 2015;70(5):342–353. 

Ganz T, Nemeth E. Hepcidin and disorders of iron metabolism. Annu Rev Med. 2011;62:347–360. 

Gómez-Ramírez S, Bisbe E, Shander A, et al. Management of perioperative iron deficiency anemia. Acta Haematol. 
2019;142(1):21–29. 

Hetzel D, Strauss W, Bernard K, et al. A phase III, randomized, open-label trial of ferumoxytol compared with iron 
sucrose for the treatment of iron deficiency anemia in patients with a history of unsatisfactory oral iron therapy. 
Am J Hematol. 2014;89(6):646–650. 

Jimenez K, Kulnigg-Dabsch S, Gasche C. Management of iron deficiency anemia. Gastroenterol Hepatol. 2015;11(4):241–
250. 



 

Johnson-Wimbley TD, Graham DY. Diagnosis and management of iron deficiency anemia in the 21st century. Ther Adv 
Gastroenterol. 2011;4(3):177–184. 

Kassebaum NJ, Jasrasaria R, Naghavi M, et al. A systematic analysis of global anemia burden from 1990 to 2010. Blood. 
2014;123(5):615–624. 

Khalafallah AA, Yan C, Al-badri R, et al. Intravenous ferric carboxymaltose versus standard care in the management of 
postoperative anaemia: a prospective, open-label, randomized controlled trial. Lancet Haematol. 
2016;3(9):e415–425. 

Kim YH, Chung HH, Kang SB, et al. Safety and usefulness of intravenous iron sucrose in the management of perioperative 
anemia in patients with menorrhagia: a phase IV, open-label, prospective, randomized study. Acta Haematol. 
2009;121(1):37–41.  

Kouides PA, Conard J, Peyvandi F, et al. Hemostasis and menstruation: appropriate investigation for underlying disorders 
of hemostasis in women with excessive menstrual bleeding. Fertil Steril. 2005;84(5):1345–1351. 

Lee S, Ryu KJ, Lee ES, et al. Comparative efficacy and safety of intravenous ferric carboxymaltose and iron sucrose for the 
treatment of preoperative anemia in patients with menorrhagia: an open-label, multicenter, randomized study. J 
Obstet Gynaecol Res. 2019;45(4):858–864. 

Litton E, Xiao J, Ho KM. Safety and efficacy of intravenous iron therapy in reducing requirement for allogeneic blood 
transfusion: systematic review and meta-analysis of randomized clinical trials. BMJ. 2013;347:f4822. 

Liu Z, Doan QV, Blumenthal P, et al. A systematic review evaluating health-related quality of life, work impairment, and 
health-care costs and utilization in abnormal uterine bleeding. Value Health. 2007;10(3):183–194. 

Lopez A, Cacoub P, Macdougall IC, et al. Iron deficiency anaemia. Lancet. 2016;387(10021):907–916. 

Matteson KA, Raker CA, Clark MA, et al. Abnormal uterine bleeding, health status, and usual source of medical care: 
analyses using the Medical Expenditures Panel Survey. J Women’s Health (Larchmt). 2013;22(11):959–965. 

Mayo Clinic. Iron deficiency anemia. Updated November 11, 2016. Mayo Clinic website. 
http://www.mayoclinic.org/diseases-conditions/iron-deficiency-anemia/symptoms-causes/syc-20355034. 
Accessed November 2020. 

McLean E, Cogswell M, Egli I, et al. Worldwide prevalence of anaemia, WHO Vitamin and Mineral Nutrition Information 
System, 1993–2005. Public Health Nutr. 2009;12(4):444–454. 

Miller JL. Iron deficiency anemia: a common and curable disease. Cold Spring Harb Perspect Med. 2013;3(7). 

Moretti D, Goede JS, Zeder C, et al. Oral iron supplements increase hepcidin and decrease iron absorption from daily or 
twice-daily doses in iron-depleted young women. Blood. 2015;126(17):1981–1989. 

Morrison J, Patel ST, Watson W, et al. Assessment of the prevalence and impact of anemia on women hospitalized for 
gynecologic conditions associated with heavy uterine bleeding. J Reprod Med. 2008;53(5):323–330. 

Muñoz M, Acheson AG, Auerbach M, et al. International consensus statement on the peri-operative management of 
anaemia and iron deficiency. Anaesthesia. 2017;72(2):233–247. 

Muñoz M, Acheson AG, Bisbe E, et al. An international consensus statement on the management of postoperative 
anaemia after major surgical procedures. Anaesthesia. 2018;73(11):1418–1431. 

Muñoz M, Gómez-Ramírez S, Besser M, et al. Current misconceptions in diagnosis and management of iron deficiency. 
Blood Transfus. 2017;15(5):422–437. 

Muñoz M, Gómez-Ramírez S, Bhandari S. The safety of available treatment options for iron-deficiency anemia. Expert 
Opin Drug Saf. 2018;17(2):149–159. 

Munro MG, Critchley HOD, Fraser IS; FIGO Menstrual Disorders Committee. The two FIGO systems for normal and 
abnormal uterine bleeding symptoms and classification of causes of abnormal uterine bleeding in the 
reproductive years: 2018 revisions. Int J Gynaecol Obstet. 2018;143(3):393–408. 



 

Murji A, Lam M, Allen B, et al. Risks of preoperative anemia in women undergoing elective hysterectomy and 
myomectomy. Am J Obstet Gynecol. 2019;221(6):629.e1–629.e18. 

Musallam KM, Tamim HM, Richards T, et al. Preoperative anemia and postoperative outcomes in non-cardiac surgery: a 
retrospective cohort study. Lancet. 2011;378(9800):1396–1407. 

National Institute for Health and Care Excellence. Heavy menstrual bleeding: assessment and management. Published 
March 2018. NICE website. https://www.nice.org.uk/guidance/ng88. Accessed November 2020. 

Onken JE, Bregman DB, Harrington RA, et al. A multicenter, randomized, active-controlled study to investigate the 
efficacy and safety of intravenous ferric carboxymaltose in patients with iron deficiency anemia. Transfusion. 
2014;54(2):306–315. 

Pasricha SR, Flecknoe-Brown SC, Allen KJ, et al. Diagnosis and management of iron deficiency anaemia: a clinical update. 
Med J Aust. 2010;193(9):525–532. 

Patterson AJ, Brown WJ, Powers JR, et al. Iron deficiency, general health and fatigue: results from the Australian 
Longitudinal Study on Women's Health. Qual Life Res. 2000;9(5):491–497. 

Pavord S, Myers B, Robinson S, et al. British Committee for Standards in Haematology. UK guidelines on the 
management of iron deficiency in pregnancy [published correction appears in: Br J Haematol. 2012;158(4):559]. 
Br J Haematol. 2012;156(5):588–600. 

Percy L, Mansour D, Fraser I. Iron deficiency and iron deficiency anaemia in women. Best Pract Res Clin Obstet Gynaecol. 
2017;40:55–67. 

Pratt JJ, Khan KS. Non-anaemic iron deficiency—a disease looking for recognition of diagnosis: a systematic review. Eur J 
Haematol. 2016;96(6):618–628. 

Richards T, Musallam KM, Nassif J, et al. Impact of preoperative anaemia and blood transfusion on postoperative 
outcomes in gynaecological surgery. PLoS One. 2015;10(7):e0130861. 

Rowland TW, Deisroth MB, Green GM, et al. The effect of iron therapy on the exercise capacity of nonanemic iron-
deficient adolescent runners. Am J Dis Child. 1988;142(2):165–169. 

Schaefer B, Wurtinger P, Finkenstedt A, et al. Choice of high-dose intravenous iron preparation determines 
hypophosphatemia risk. PLoS One. 2016;11(12):e0167146. 

Schoep ME, Adang EM, Maas JW, et al. Productivity loss due to menstruation-related symptoms: a nationwide cross-
sectional survey among 32,478 women. BMJ Open. 2019;9(6):e026186. 

Schoep ME, Nieboer TE, van der Zanden M, et al. The impact of menstrual symptoms on everyday life: a survey among 
42,879 women. Am J Obstet Gynecol. 2019;220(6):569. 

Seid MH, Butcher AD, Chatwani A. Ferric carboxymaltose as treatment in women with iron-deficiency anemia. Anemia. 
2017;2017:9642027. [Epub on April 13, 2017.] 

Seid MH, Derman RJ, Baker JB, et al. Ferric carboxymaltose injection in the treatment of postpartum iron deficiency 
anemia: a randomized controlled clinical trial. Am J Obstet Gynecol. 2008;199(4):435.e1–e7. 

Thakrar SV, Clevenger B, Mallett S. Patient blood management and perioperative anaemia. BJA Education. 
2017;17(1):28–34. 

Tyan P, Taher A, Carey E, et al. Effect of perioperative transfusion on postoperative morbidity following minimally 
invasive hysterectomy for benign indications. J Minim Invasive Gynecol. 2020;27(1):200–205. 

Van Wyck DB, Mangione A, Morrison J, et al. Large-dose intravenous ferric carboxymaltose injection for iron deficiency 
anemia in heavy uterine bleeding: a randomized, controlled trial. Transfusion. 2009;49(12):2719–2728. 

Wang C, Graham DJ, Kane RC, et al. Comparative risk of anaphylactic reactions associated with intravenous iron 
products. JAMA. 2015;314(19):2062–2068. 



 

Wolf M, Koch TA, Bregman DB. Effects of iron deficiency anemia and its treatment on fibroblast growth factor 23 and 
phosphate homeostasis in women. J Bone Miner Res. 2013;28(8):1793–1803. 

World Health Organization. Daily iron and folic acid supplementation in pregnant women. Published 2012. WHO 
website.https://www.who.int/nutrition/publications/micronutrients/guidelines/daily_ifa_supp_pregnant_wom
en/en/. Accessed November 2020. 

World Health Organization. Global nutrition targets 2025: anaemia policy brief. Published 2014. WHO website. 
https://www.who.int/nutrition/publications/globaltargets2025_policybrief_anaemia/en/. Accessed November 
2020. 

World Health Organization. Haemoglobin concentrations for the diagnosis of anaemia and assessment of severity. 
Published 2011. WHO website. https://www.who.int/vmnis/indicators/haemoglobin/en/. Accessed November 
2020. 

World Health Organization. Preconception care to reduce maternal and childhood mortality and morbidity. Published 
2013. WHO website. 
https://www.who.int/maternal_child_adolescent/documents/concensus_preconception_care/en/. Accessed 
November 2020. 

World Health Organization. The global prevalence of anaemia in 2011. Published 2015. WHO website. 
https://www.who.int/nutrition/publications/micronutrients/global_prevalence_anaemia_2011/en/. Accessed 
November 2020. 

World Health Organization. Worldwide prevalence of anaemia 1993–2005: WHO Global Database on Anaemia. 
Published 2008. WHO website. 
https://www.who.int/nutrition/publications/micronutrients/anaemia_iron_deficiency/9789241596657/en/. 
Accessed November 2020. 

Wozniak A, Wozniak S. Ultrasonography of uterine leiomyomas. Menopause Rev. 2017;16(4):113–117. 

Zimmermann MB, Hurrell RF. Nutritional iron deficiency. Lancet. 2007;370(9586):511–520. 


	AAGL Slide Handout
	Slide Number 1
	Disclaimer
	Learning Objectives
	Illuminating a Hidden Problem
	IDA Prevalence
	ID and IDA�Overarching Impact
	Slide Number 7
	Untreated IDA Impacts Women’s Vitality Scores �and Can Mimic the Vitality of Other Chronic Illnesses
	Iron deficiency (ID) and Iron Deficiency Anemia (IDA)�QoL Impact
	Iron deficiency (ID) and Iron Deficiency Anemia (IDA)�QoL Impact
	Iron Deficiency Anemia (IDA)�Perioperative Impact
	Iron Deficiency Anemia (IDA)�Perioperative Impact
	Iron Deficiency Anemia (IDA)�Perioperative Impact
	Iron Deficiency Anemia (IDA)�Perioperative Impact
	Overcoming Clinical Inertia in IDA Management�The Pivotal Role of the Gynecologist/Surgeon
	A Review for the Gynecologic Laparoscopist
	Defining AUB and HMB
	Prevalence of HMB
	Heavy Menstrual Bleeding (HMB)�A Prominent IDA Etiology 
	Determining the Cause of AUB
	AUB Summary�What Do We Know?
	IDA Pathophysiology�The Role of Iron
	Potential IDA Causes and Risk Factors
	Diagnosing IDA�Clinical Presentation
	Diagnosing IDA �World Health Organization (WHO) Anemia Classification
	Diagnosing IDA�Iron Lab Values
	Diagnosing IDA�Ordering Iron Studies and Interpreting Results
	Diagnosing IDA�Preparing for Surgery – Laboratory Work-Up
	Diagnosing IDA�Classifying Preoperative Anemia Based on Labs
	Optimizing Perioperative Outcomes
	Patient Case�MH
	Patient Case�MH
	Patient Case�MH
	Managing IDA�Treatment Options
	Managing IDA�Perioperative Treatment Guidelines 
	Managing IDA�Oral Iron
	Managing IDA�Oral Iron
	Managing IDA�Oral Iron
	Patient Case�MH, 4-Week Follow-up
	Managing IDA�IV Iron 
	Managing IDA�IV Iron Options 
	Managing IDA�IV Iron Efficacy
	Managing IDA�IV Iron Efficacy
	Managing IDA�IV Iron Efficacy
	Managing IDA�IV Iron Efficacy
	Managing IDA�IV Iron Efficacy
	Managing IDA�IV Iron 
	Managing IDA�IV Iron Safety
	Managing IDA�IV Iron Safety
	Managing IDA�IV Iron Safety
	Managing IDA�Perioperative Impact Overview
	Managing IDA�Perioperative Blood Transfusion Burden
	Managing IDA�Perioperative Blood Transfusion Burden
	Managing IDA�Perioperative Impact of IV Iron
	Managing IDA�Perioperative Impact of IV Iron
	Managing IDA�Perioperative Impact of IV Iron
	Managing IDA�Perioperative HMB-associated IDA 
	Managing IDA�How to Appropriately Administer IV Iron
	International Consensus Statement� on Perioperative Management of IDA
	Patient Case�MH, 6-week follow-up
	Managing IDA�What about the postoperative setting? 
	International Consensus Statement �on Postoperative Management of IDA
	Managing IDA�Postoperative IV Iron Efficacy 
	Slide Number 64

	00--AAGL Bibliography 2020

