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Talking anemia is offensive???
Paradigm

• Started a study  for Anemia and PBM issues

• In 80 primary care settings

• Not Published, GOING ON  

• DEVESTATING



Anemia ,  perioperative risks

Physiology, perioperative implications

Iron, ferritin, transferin, diagnosis

Treatment modalities 

PBM -Recommendations



Facts 

• prevalence  5-75%( Shander et 
al.2004)

• 50% is iron deficiency anemia

• de Benoist B et al., eds. Worldwide prevalence of anaemia 1993-
2005. WHO Global Database on Anaemia Geneva, World Health 

Organization, 2008

• the global prevalence of anaemia in 2011 - World Health ...

•
https://apps.who.int › iris › bitstream › handle › 

9789241564960_eng

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=2ahUKEwj6-azWrqjlAhXj8KYKHSUdAKMQFjABegQIBBAC&url=https://apps.who.int/iris/bitstream/handle/10665/177094/9789241564960_eng.pdf&usg=AOvVaw2NyhnHwR5nWcoqy7gY4cpP
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=2ahUKEwj6-azWrqjlAhXj8KYKHSUdAKMQFjABegQIBBAC&url=https://apps.who.int/iris/bitstream/handle/10665/177094/9789241564960_eng.pdf&usg=AOvVaw2NyhnHwR5nWcoqy7gY4cpP


Facts -surgery

• >30% have anemia on the day of surgery

• 48 %  (>65y)have unexplained anemia

• cardiac surgery ( 40,4 %), Emergency hip( >45 %)

• Surgery, age, gender and status

Steinberg A et al. Anesth Intensivmed 2015;56:64-74



Anemia is harmless- we have weapon for that?

• MOST CLINICANS THINK TRANSFUSION IS THE 
WEAPON 

• ARE WE SURE?



Eur. J Anesthesiology 2017; 34: 332-395

•Preoperative anemia in adults and children 
appears to be a strong predictor for 
perioperative blood transfusion across various 
types of conditions and surgeries and may be 
associated with adverse events. B



Anemia as a risk

• Anemia is  – RISK FACTOR –multi dimensional
• Fowler BJM 2015

• Mild anemia- (colorectal surgery >20 000)  (AMI, stroke, death)
• Leichete J. Am Coll Surg 2011

• Independent predictive risk - mortality and death
Beatie et all, 2009;Spahn D, 2010;Musllam et al, 2011



• Preop anemia - Co existing anemia increases health care costs 
Dowling,2007;

Kaser et al 2019

• Increases the adverse events 
Fredericke C et al 2019

• Predictor for transfusion, and transfusion costs

• Munoz, BJA 2015

• Kaser et al 2019



anemia

bleeding

transfusi
on

>5 mil pts ( 24 mil of units blood) yearly

(ANNUAL SUMMARY OF THE REPORTING ADVERESE 
REACTIONS AND EVENTS 2015, EUROPIAN COMMISION.



• With such numbers, WE HAVE TO CHANGE OUR 
ATTITUDES

• AWERNESS YES, BUT ADRESSALBNES ALSO is a 
matter of thing

• DOING SMTH.

• Anemia has influence on every part of the 
perioperative part



PRE-OP

INTRA-OP

POST-OP

DETECTION AND 
MANEGMENT ANEMIA

MINIMISATION OF BLOOD LOOS 
AND BLEEDING

MANEGMENT ANEMIA 
AND IMPROVE TOLERANCE



PBM organization chart per the Society for 
the advanced Blood Management

The timely application of EBM concepts designed

to maintain HB concentrations,
optimize hemostasis 
minimize blood loss 
in a effort to improve patient outcome

WHO ASSEMBLY – PBM – PATIENT SAFTYY
WHA 63.12 RESOLUTION WHO MEMENERS SHOUD IMPLEMENT







• 200 000 patients with or without PBM

• Different types of surgery

• Risk for transfusion

• Transfusion rates per patients

• LOHS

• Mortality rate
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What is anemia?

• Hgb < 130g/L m

• Hgb <120 g/| F*

• Mild to moderate: 100-129 g/L

• Moderate to severe: <100 g/L

• ANEMIA means – low O2 carrying capacity AND 
inability to meet body physiological needs for quantity 
of O2 of the tissues

• WHO (1968-2011)



Eur. J Anesthesiology 2017; 34: 332-
395

• If anemia is present, we recommend 
identifying the cause. 1C

holly trinity of anemia

• Iron deficiency

• Renal disease 

• Chronic inflammation



⚫ Complete Blood Cell Count

⚫ Iron Status (Iron, Ferritin, Transferrin saturation)

⚫ Serum sol transferrin receptors –ferritin index 

(<1>2)

⚫ Inflamation Marker

⚫ Vitamin B12, Folic Acid (>65 years old)

PREOPERATIVE : SCREENING OF ANEMIA

Laboratory Tests

Society of Thoracic Surgeons Blood Conservation Guideline Task ForceFerraris VA, Ferraris SP, Saha SP, et al. Perioperative blood transfusion and blood conservation in cardiac surgery: the Society of Thoracic Surgeons and The 
Society of Cardiovascular Anesthesiologists clinical practice guideline. Ann Thorac Surg 2007; 83(5Suppl): S27–86

4th edition SABM ADMINISTRATIVE AND CLINICAL STANDARDS FOR PATIENT BLOOD MANAGEMENT PROGRAMS, 2018.Society for the Advancement of Blood Management, Inc

30 days 

before  

scheduled 

operation 



Diagnosis

• HgB, MCV

• Serum iron-TIBC

• Serum ferritin ( 30-100micg/L)- most specific

• Transferrin saturation(TSAT) ( 20 %)

• Serum soluble transferrin receptors (sTRF)(<2,4,5)

• (not affected by  inflammation)

• Serum sol transferrin receptpors –ferritin index (<1>2)

• Ferritin (Inflamat <100; CHF <300; CKD<500, cancer <800) Tsat <20%

Munoz M,. Anesthesiology 2016,71 (supl 1), 19-28





FE Metabolism basics

Fe, from nutrition or recycled

Iron, transferrin should be bounded

functional pool ( heart, muscles- non erythroid, bone marrow, RBC);storage pool ( liver)

Fe, Ferrous form transported through FEROPORTIN

Fe, needed for RBC renewal 20-30 mg,1-2 mg absorbed- lost

HEPCIDIN- PEPTIDE (HEPATOCITES – IN RESPONSE OF INLTAMATION) DYSREGULATES  IRON 

Anand IS. Circulation 2018;138:80-98





Challenge is to implement anemia management pathways



Eur. J Anesthesiology 2017; 
34: 332-395

• We recommend that patients at risk of bleeding are 
assessed for anemia 3 to 8 weeks before surgery. 1C

• In non-cancer patients with preoperative anemia 
scheduled for elective major surgery, we recommend 
postponing surgery until anemia has been 
corrected. 1C

• Time Supporting hematopoiesis (iron, folic ESAS)



Red cell maturation

Bone marovv blood

Steem
cell

Precursor Progenitor

Erythropoietin receptor
10-14 days

Rapid fe uptake
5-7days 1-2 days

Maturation on average 3 week cycle 



HELP us Celebrities

• Venus wiliams

• Selena Gomez

• Angelina Jolie

• Brittany Murphy



• We recommend treating iron deficiency with 
iron supplementation. 1B-

• We recommend the use of intravenous iron in 
preference to oral iron. 1C-

Munoz M Manegment of Preoperative anemia :NATA consensus 
statement ISBP Sci Ser 2012;7:283-287

Bruce et all Practical recommendation for patient blood manegment to 
reduce of perioperative transfusion in joint replacement

• Esa is in line with NATA

Eur. J Anesthesiology 2017; 34: 332-395





Pitfalls: not predictable, GI side effects, bioavailability is changed (H. Pillory)

Is cheep, takes >8 weeks 

Doses 40-60 mg /day, without food, interfered with drugs and minerals

Fe, Ferrous form- HAEM for is better choice

Hepcidin levels block it, controversies : does it rise its levels 

Blood 2015: 126:1981-1989
Cochrane Library: database of systemic rewieves 2016

Oral  Iron therapy



Decrease the need for ABT and mortality rates
increases Hbg, degreases postop anemia

EXPENCIVE , BUT MORE EFFECTIVE  

Novel preparations -without high molecular dextran's ,less- adverse effects

Benefits overcome risks

Recommended  where time to surgery is short, no other treatment has 
results 1 B

Lancer Haematol 2018;5:310-20
PLOS ONE 2015: 1O:E011783
Vox Sanguinis 2015;257-266

Transfusion 2014;54:113-1145

IV IRON  THERAPY



Pharmaceuticals 2018;11:82-89



• If other causes of anemia have been excluded 
or treated 

we suggest  erythropoiesis stimulating agents .

2C

Eur. J Anesthesiology 2017; 34: 332-395



Epoetin alpha, Darbeopetin, Erythropoietin biosimilars

WHO list of essential medicines, in patient ACD (>500 ml blood lost), 
Hgb <13

Reduces ABT, not in hypertensive , increases the risk for DVT, cancer

Controversies for to much still going on

Lancer Haematol 2018;5:310-20
Vox Sanguinis 2015;257-266

Erythropoiesis stimulating agents

Increases red cell mass



• In patients with preoperative anemia, we 
recommend the use of combined therapy with 
intravenous iron and erythropoietin along with a 
restrictive transfusion policy. 1C

• If autologous blood donation is performed 
suggest treatment with Iv iron, ESA to avoid 
preoperative anemia and transfusion rates. 2C

Eur. J Anesthesiology 2017; 34: 332-395



Anemia Treatment
Safely increase Hgb 0.5-1 gm/week

• Treatment Options: IV iron, enteric iron, Erythropoietin 
stimulating agents (ESA’s), Vitamin B-12, folate, treat co-
morbidities, delay and defer

• IV iron, effect at 1 week, max effect at 2 weeks,

• several doses needed (1 gram divided dose common)

• ESA action onset 4-6 days, max at 10 days, must

• give with iron

• Pre- OP-One week treatment “lead time” needed, Post-OP 
start ASAP.

40



Ultra short combination treatment,  IV iron, B12, ESA

• Single dose intravenous iron for iron deficcency: new paradigm

Haemathology 2016

Fast track anemia clinic in the Emergency department 

Blood Transfusions 2016;14;126-133

Effect of ultra short term treatment of patients with iron deficiency anemia or 
anemia undergoing cardiac surgery a prospective trial 

Lancet 2019 393;2201-2212



• Fluid management

• T

• Ph

• Prolene

• Cell salvage 

• Antifibrinolytics 

• Perioperative



• If patients are anemic following surgery we 
suggest use of intravenous iron post op. 2C

• Postoperative 
anemia

Eur. J Anesthesiology 2017; 34: 332-395



• Hemolysis, 

• Blood loss, low EPO stores,

• Hepcidin levels,

• Nutritional or 

• Hemodilution 

• Postoperative 
anemia

Eur. J Anesthesiology 2017; 34: 332-395



• Ferritin levels

• Insufficient Iron stores and Ferritin <100 

• We recommend a target Hb of 7-9 g/dl during 
active  bleeding.1C 

• Postoperative 
anemia

EBM reccomendation



Restrictive transfusion criteria's for postoperative bleeding









• Total iron-binding capacity. The transferrin molecule binds 
free iron and transports it in the blood. Total iron-binding 
capacity (TIBC) or sometimes transferrin iron-binding capacity is a 
medical laboratory test that measures the blood's capacity to bind 
iron with transferrin.



• Transferrin saturation, measured as a percentage, is a medical 
laboratory value. It is the value of serum iron divided by the 
total iron-binding capacity. ... For instance, a value of 15% means that 
15% of iron-binding sites of transferrin are being occupied by iron. 
The three results are usually reported together.



Blood transfusion overuse

• World health Organisation resolution in 2012 identified patient blood 
management as one of the most important issues in the care of 
surgical patients worldwide

• WHO 2010 RECOGNIZED PBM AS A MEANS TO  promotethe 
avialiabillity of transfusion alternatives

• Htttp??apps.who.int ebwha


