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ANEMIA
Not the New Normal

“Anemia is so common that it’s becoming accepted as 
normal.  Many physicians are under the misconception 
that anemia is relatively harmless...” Society for the 
Advancement of Blood Management

PRESENTER DISCLOSURE

■ CAROLYN BURNS M.D.

■ RELEVANT FINANCIAL RELATIONSHIP(S): 
independent PBM consultant/advisor for Accumen; 
physician advisor for Octapharma

■ CONTACT:  cburnspbm@gmail.com
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Learning Objectives

ANEMIA – FACT NOT FICTION

■ 3.5 million people in the U.S. are anemic as defined by the WHO 
(Hgb<13 g/dL in men, Hgb<12 g/dL in women, <11 g/dL in pregnancy)

■ >15% of people over age 65 are anemic.

■ Anemia is present in nearly 1/3rd of patients undergoing elective surgery.

■ Up to 90% of patients become anemic by day 3 in the ICU

■ Anemia is associated with increased morbidity and mortality.

■ Even mild anemia (Hgb 10-12 g/dL ♀, 10-13 mg/dL ♂) is associated with 
as much as a 40% increase risk of mortality and 30% increase in 
morbidity in patients hospitalized for non-cardiac events.

www.anemia.org
Shander A et al. Am J Med 2004; 116(sup 7A): 58S-69S
Gattinoni L et al. Transfus Altern Transfus Med 2002; 4: 118-120
Beattie W et al. Anesthesiol 2009; 110: 574-581
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COMMON CAUSES OF ANEMIA

■ Nutritional

■ Chronic inflammatory diseases

■ GI and/or GU loss

■ Hematologic diseases (congenital or acquired)

■ Comorbid renal, cardiac, and/or liver disease

■ Iatrogenic blood loss

THESE ARE NOT NECESSARILY MUTUALLY EXCLUSIVE

WHY WE SHOULD 
CARE (MORE) 
ABOUT ANEMIA?

The value of recognizing and 
treating anemia goes beyond 
reducing the risk of transfusion

 Effective clinical management 
of anemia improves patient 
outcomes in CHF, CKD, 
autoimmune diseases, in the peri-
operative period, maternal/fetal 
medicine, critical care 

 Anemia may be an indicator of 
undiagnosed disease 
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ANEMIA AS AN EPIDEMIC

■ Anemia is a sign, not a disease and often is 
multifactorial. 

■ Anemia is a common complication of many diseases

 30-60% in patients with Rheumatoid Arthritis

 30-80% in patients with Inflammatory Bowel 
Disease

 30-50% in patients with Congestive Heart Failure

 20-40% in diabetics w/o renal failure

 40-60% in patients with Chronic Kidney Disease

There is a strong association with abnormal iron absorption 
and metabolism.

CLINICAL MANIFESTATIONS OF 
IRON DEFICIENCY

■ Signs and symptoms are non-specific…

Iron is not just for Hgb!        

• Weakness, fatigue, lethargy

• Headache

• Irritability

• Exercise intolerance

• Cognitive dysfunction

• Pica, especially for ice (pagophagia)

• Poor feeding

• Restless leg syndrome

 Impaired myocardial function

 Impaired immune function

 Impaired cellular respiration
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ANEMIA – A POTENT MULTIPLIER OF MORTALITY 

■ RELATIVE RISK OF 2-YEAR MORTALITY
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Herzog CA, Muster HA, Li S, Collins AJ.  J Card Fail 2004; 10:467–472.

ANEMIA AND READMISSION RATES

■ Magnitude of anemia at discharge increases 30-day hospital 
readmissions¹
– To identify prevalence and magnitude of anemia at discharge and the association 

with readmission within 30 days

– Single hospital system (Cleveland Clinic), Jan. 2009-Aug. 2011, >152,000 
admissions

– 72% with anemia defined as mild, moderate, severe anemia (>11, 9-11,<9 Hgb)

– Odds ratio for 30-d readmission = 1.74, 2.76, & 3.47 for mild, moderate and severe 
anemia respectively

“A strategy focusing on anemia treatment care paths 
during the index hospitalization offers an opportunity to 

influence subsequent readmission.”

¹ Koch C et al. J Patient Safety 2014; www.journalpatientsafety.com
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PREOPERATIVE ANEMIA AND POSTOPERATIVE 
OUTCOMES IN NON-CARDIAC SURGERY¹

■ ACS NSQIP Database study: 227,425 subjects, > 18 years; 
major non-cardiac surgery, excluding trauma, 30% of 
patients were anemic
– Higher 30-day adjusted mortality

– Increased morbidity including cardiac, respiratory, urinary tract, 
wound events, sepsis and thromboembolism 

■ Seen in patients with even mild anemia (Hgb 10 - 12g/dl in women; 10 
- 13 g/dl in men).

■ Perioperative transfusion also independently associated with increased 
morbidity and mortality

Treatment of preoperative anemia should be strongly considered.

Transfusion is. . .”the least favorable option.” 

¹ Musallam K et al. Lancet 2011;378:1396-407

International Consensus On Peri-Operative 
Anemia Management And Iron Deficiency¹

■ Consider pre-op anemia management with continuation through recovery.

■ Investigate anemia prior to all surgeries with risk of moderate to high blood loss 
(>500 ml).

■ Ferritin < 30µg/L = absolute Fe deficiency; ferritin < 100 mg/dL with CRP >5 
mg/L and/or TSAT < 20% is also an indicator of Fe deficiency.

■ Target Hgb of 13 g/dL in all adult populations.

■ Oral Fe supplementation should be provided if have 6-8 weeks.  If < 6 weeks to 
surgery recommend IV Fe.

■ Oral Fe qd dose = 40-60 mg.  May use alternate days with dose of 80-100 mg to 
improve tolerance and absorption.

¹  Munoz M Anaesthesia 2017; 72: 233-247
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Anemia in Hospitalized Patients

■ More than 1/3rd of patients NOT anemic on admission develop 
anemia during their EOC.  Even mild anemia is associated 
independently with increased mortality and LOS;  Treatment of 
anemia with transfusion is an additive risk.¹

■ Anemia whether pre-admission, during admission or post-
discharge, should not be tolerated, but treated.

“Anemia is a serious medical condition with substantial 
ramifications…and allogeneic blood cannot provide more than a 
temporary relief - at a potentially hefty price.”²

¹ Krishnasivam D et al. Transfus 2018; 58: 2522-2528

² Shander  A and Goodnough L Ann Intern Med 2018; doi:10.7326/M17-3253

ANEMIA MANAGEMENT: THE “WHY” 
OR BETTER YET “WHY NOT”?

■ Management of anemia has been shown to 
improve patient outcomes and to decrease 
the exposure to allogeneic transfusions.¹

¹  Enko D et al. Anemia 2013; 2013: ID# 641876
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ANEMIA MANAGEMENT: THE “WHY” 
OR BETTER YET “WHY NOT”?

The Society for the Advancement of Blood Management (SABM) Standards state 
the need for a process to identify, evaluate and manage anemia in patients 

scheduled for elective surgery as well as nonsurgical patients.

Patient Blood Management recommendations: the 2018 Frankfurt Conference 
states diagnosis and management of anemia is crucial.

The 2019 NATA consensus statement re: OBH recommends every effort be made 
to correct anemia during pregnancy.

The proposed JC certification elements of performance for PBM include programs 
for preoperative patient care including anemia management.

ESTABLISHING AN ANEMIA 
MANAGEMENT PROGRAM

It’s all about the infrastructure…
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ELEMENTS OF AN ANEMIA MANAGEMENT PROGRAM

 An anemia  management program should be designed to:

 Establish an infrastructure for an anemia clinic

 Screen “at risk” patients for anemia

 Identify the common causes of anemia

 Treat anemia in order to optimize hemoglobin

 Identify patients with primary marrow pathology, occult malignancies, 
less treatable forms of anemia or serious co-morbidities as a cause 
of their anemia, for referral to the appropriate specialist

Frey K et al. Preoperative anemia Management, AABB Press 2019

Detecting And Evaluating Anemia

Methods for early and 
ongoing detection:

• Perform Patient History & 
Physical.

• Identify cause(s) for anemia and 
treat.

• Apply anemia treatment 
interventions early (3-4 weeks 
prior to surgery).

• Follow-up anemia care.

Laboratory values & 
implications for anemia:

• Complete Blood Count (CBC)

• Reticulocyte Count, Retic Hgb content

• Iron Studies (Serum Iron, TSAT, TIBC, Ferritin)

• Folate

• Vitamin B12

• Additional studies (creatinine, DAT, LDH, haptoglobin, 
bilirubin, CRP)

The Iron Corner; www.sabm.org

Munoz M et al. Blood Transfus 2015; 13: 370 
Munoz M et al. Anaesthesia 2017; 72: 233-247
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TREATMENT OPTIONS FOR 
IRON-DEFICIENCY

Excellence is not an exception, it is a prevailing attitude.
Colin Powell
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“There is a common misconception 
that transfusion should be the 
default management strategy for 
anemia, that it is low risk, high 
benefit, despite robust clinical 
evidence to the contrary.”

 SABM

■ WARNINGS: Increased mortality, 
increased risk of infection, 
increased risk of tumor 
progression or recurrence, risk of 
transfusion transmitted disease, 
circulatory overload, acute lung 
injury, thromboembolic events, 
transfusion- related 
immunosuppression, septic 
reactions, allergic reactions, 
hemolytic transfusion reactions, 
transfusion-associated iron 
overload, transfusion-associated 
GVHD, alloimmunization.

 “BLACK BOX” FOR 
TRANSFUSION

Factors Influencing Hepcidin Levels

 Hepcidin increased:

■ Inflammation

■ Infection

■ Replete iron stores

■ IV iron

■ RBC transfusion

 Hepcidin reduced:

■ Expanded and/or 
ineffective erythropoiesis

■ Anemia and/or hypoxia

■ Iron deficiency

■ Chronic liver disease

Camaschella C N Engl J Med 2015;372:1832

Systemic inflammation results in iron restricted erythropoiesis 
(functional iron deficiency) due to up-regulation of hepcidin This 
is known as “hepcidin blockade”
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ENTERIC VS. PARENTERAL IRON

■ Enteric iron (ferrous sulfate, ferric maltol)
– Lower cost, but slower response

– 30-40% of patients have gastrointestinal intolerance

– Poor absorption in many patients even if tolerated 

– H2-blockers, PPI’s, atrophic gastritis, intestinal malabsorption

■ If there is inflammation:
– Enteric iron absorption is significantly impaired

– Release of storage iron is significantly impaired

– Erythropoietic cells become functionally iron deficient

INTRAVENOUS IRON REPLACEMENT THERAPIES: 
FDA APPROVED INDICATIONS

■ Ferric Carboxymaltose
– Iron Replacement product indicated for the treatment of iron deficiency anemia in adult 

patients:
■ Who have intolerance to oral iron or have had unsatisfactory response to oral iron

■ Who have non-dialysis dependent chronic kidney disease

■ Iron Sucrose Injection
– Iron replacement product indicated for the treatment of iron deficiency anemia in adult and 

pediatric patients 2 years of age and older (maintenance dose) with chronic kidney 
disease

■ Ferumoxytol
– Iron deficiency anemia in adult patients with chronic kidney disease; expanded use 2018

■ Sodium Ferric Gluconate Complex in Sucrose Injection
– Iron deficiency anemia in adult patients and in pediatric patients age 6 years and older 

undergoing chronic hemodialysis who are receiving supplemental epoetin therapy

■ Iron Dextran Injection
– Documented iron deficiency in patients unresponsive to or unable to receive oral iron
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SAFETY & EFFICACY

 Most common reactions include 
allergic (flushing, pruritis, urticaria, 
rash) and hypotension
 Hypotension usually 

associated with rapid infusion

 Few serious adverse drug events
 Severe AEs with modern IV 

iron is 3-4X less than those 
associated with a unit of 
blood

 Life-threatening AEs appear 
to be more common with 
HMW iron dextran

 Avoid IV Fe in patients with acute 

bacteremia

 Add 1 mg oral folate daily

 Add 500 mg Vitamin C twice 

daily

OUTCOMES IN PATIENTS 
TREATED WITH IV IRON

“The great thing in the world is not so much where we stand, as in what 
direction we are moving.”

Oliver Wendell Holmes
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Preoperative screening and intervention for mild 
anemia with low iron stores in elective hip and knee 
arthroplasty¹

■ Prospective comparative cohort study, before & after launch of 
program

■ 1814 patients pre-intervention, 1622 post-intervention

■ Anemia screening algorithm utilized for testing, consultation, 
potential treatment

Pre-operative anemia screening and management…was 
associated with reduced RBC transfusion, readmission, 
critical care admission, LOS, and costs.

¹ Pujol-Nicolas A et al. Transfus 2017; 57: 3049-3057

IV IRON IN POST-OPERATIVE ANEMIA

■ Intravenous ferric carboxymaltose vs. standard care in the management of post-
operative anaemia: a prospective open-label, randomised controlled trial¹

■ Elective surgical patients with documented IDA, received 1000 mg FCM vs. no 
treatment

■ Primary outcomes = change in Hgb, Fe stores, # transfusions

■ Secondary outcomes = LOS, infections, safety of FCM, QUALY score @ 4 wks and 
12 wks post discharge

■ FCM group saw increased Hgb, return of Fe stores, decreased LOS, decreased 
txn, no AEs

Post-operative IV iron is feasible, practical and could be incorporated into post-op 
anemia management as part of PBM strategies.

¹ Khalafallah A et al. Lancet Haematology 2016; e415-425
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CHF, ANEMIA AND IRON THERAPY

■ Meta analysis of 5 studies with > 600 
patients published within the past 10 yrs.¹

■ Required to have CHF NYHA Class II or 
greater, EF <45%, and Fe deficiency (with 
or without frank anemia)

■ All received IV Fe Rx

■ All 5 studies showed reductions in 
hospitalizations and adverse events

■ All 5 studies showed improved NYHA 
classification and EF

■ THE FAIR-HF TRIAL²

■ The CONFIRM-HF Study³ 

² Filippatos et al Europ J Heart Fail 2013; 15: 1267

³ Ponikowski P et al. Europ Heart J 2015; 36: 657

¹ Kapoor M et al. Cardiovasc Hematol Disord Drug Targets 2013; 13:35

Treatment of Fe-deficiency in patients 

with CHF is effective, has a solid safety 

profile and provides better QOL with or 

without associated anemia.

IV IRON IMPROVES ANEMIA IN WOMEN 
WITH MENORRHAGIA
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between-group differences.
*P<0.05. **P<0.01. 
***P<0.001.

Van Wyck DB, et al. Transfusion. 2009;49:2719-2728
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IV IRON IN IBD PATIENTS
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Significantly Faster Hb Response vs. Oral Iron
(Kaplan-Meier Analysis: Increase in Hb ≥2 g/dL at 

Weeks 2 and 4)
DOSING: 

Ferric carboxymaltose: The 
median calculated iron deficit was 
1405.5 mg (range 937–2102 mg), 
requiring 1–3 administrations on an 
individual basis at 1 week intervals.
Ferrous sulfate: 2x100 mg/day for 
12 weeks (total 16,800 mg). Non-
inferiority of ferric carboxymaltose
confirmed in primary endpoint. 
Treatment comparison log-rank test 
0.009.

*P=0.0051; **P=0.0346.

Kulnigg S, et al. Am J Gastroenterol. 2008;103:1182-1192.

OUTCOMES WITH IV IRON RX IN CKD

■ FIND-CKD Trial: a randomized trial of intravenous ferric 

carboxymaltose vs. oral iron in patients with chronic kidney 

disease and iron-deficiency anaemia¹

■ RCT over 56 weeks with use of IV Fe in non-dialysis CKD patients

■ All with eGFR < 60, TSAT < 20%

■ IV Fe target ferritin 400-600 ng/ml decreased the need for ESA and

transfusion vs. target 100-200 ng/ml

¹  Macdougall IC et al. Nephrol Dialysis and Transfus 2014; doi: 10.1093/ndt/gfu201
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TREATMENT OF ANEMIA IN CRITICAL CARE

 The IRONMAN trial: a protocol for a multicenter randomized 
placebo-controlled trial of intravenous iron in intensive care unit 
patients with anaemia¹

 Phase IIb trial comparing I.V. ferric carboxymaltose (500 mg) vs. placebo 
in adult ICU patients with Hgb < 10.0 g/dL

 No difference in # transfusions given, but rate low given restrictive 
practice

 No difference in infection rates, no side effects of IV iron
 Higher Hgb levels for IV Fe group upon discharge

Importance of higher Hgb post discharge may have implications for recovery 
and OP follow-up for anemia 

¹ Litton E et al. Intensive Care Med 2016; 42: 1715-1722

ESAS IN TREATMENT OF 
CHRONIC ANEMIA AND 

PERIOPERATIVE ANEMIA
“The rational use of blood involves the elimination of all unnecessary 

transfusion, it prevents transfusion from becoming a thoughtless habit…”

Chapelin H  N Engl J Med 1969; 281: 364
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CONCLUSIONS REGARDING 
ESA, CANCER, RENAL DISEASE 

AND THROMBOSIS

■ ESAs should be used conservatively in preoperative management of anemia in 

patients with malignancy or CKD

■ Use lowest dose and shortest administration period needed to avoid allogeneic 

transfusion

■ Consider thromboprophylaxis in patients at higher risk for thrombosis, 

especially oncology patients

Stowell C et al.  Spine 2009; 34: 2479-85
D’Ambra M   Ann Thor Surg 1997;64:1886-93
Bennett C et al, JAMA. 2008;299 (8): 914-924
Bohlius J et al. Blood Advances 2019; 3: 1197-1210

ESA IN THE PERI-OPERATIVE SETTING

■ ESAs are licensed for treatment of peri-operative anemia prior to 

major orthopedic operations.

■ Possible short-term use in CVS

o Conservative use of ESAs in cardiovascular surgery.  Use in CV surgery NOT a labeled 

indication.

o Study with single dose 1d prior to surgery reduced risk for transfusion in post-op period.

o Short-term use included in 2011 updated STS guidelines [Class IIa (evidence B)]

Yoo Y et al. Anesthesiology 2011; 115: 929-937
Ferraris V et al. Ann Thorac Surg 2011; 91: 944-982
Spahn DR et al. Lancet 2019; doi:10.1016/S0140-6736(18)32555-8
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ESTIMATED TREATMENT COSTS

■ 2 Unit RBC vs. Iron vs. ESA = 

240‐320 euro vs. 80‐480 euro vs. 170‐470 euro respectively¹

■ Iron sucrose vs. RBCs = 

$688.00/1 g dose vs. $761.00/unit RBC (X4 for 250mg Fe/unit RBC) = 

~$3000.00²

¹ Patient Blood Management  Gombotz, Zacharowski & Spahn (eds) Thieme Publishers 2016
² Auron M & Kumar A Amer Coll Physicians ACP Hospitalist, March 2012

BENEFITS OF 
ANEMIA 
MANAGEMENT

■ Reduces transfusion risk

■ Reduces morbidity and mortality 
associated with anemia

■ Helps identify treatable co-
morbidities

■ Clinical management improves 
outcomes in patients with chronic 
diseases

■ Anemia may be indicative of an 
underlying/undiagnosed 
malignancy or severe illness

■ Improves readiness for surgery

Establishes better 

communication and quality of 

care for patients throughout their 

continuum of care.

This is a WIN/WIN!

“Why” or Better Yet “Why Not”?
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DISCUSSION / QUESTIONS?
The treatment of a disease may be entirely impersonal; 

the care of a patient must be completely personal.
Francis W Peabody (1927) JAMA 2015; 313:1868


