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1968 WHO definition of 
Anaemia

• HB < 130 for men,
• HB < 120 for non-pregnant women,
• HB < 110 for pregnant women. 

Prevalence of anaemia as defined by the WHO is 12.7% for 
men and 30.2% women, rising to 40.8% in pregnancy.

Transfusion triggers are the same for men and women.

Women with a pre-operative Hb of 120 g/L are twice as likely 
to require a transfusion as men with an Hb of 130 g/L



Anaemia is common pre-op

50%

Munoz Blood Transfus. 2014 Apr; 12(2): 146–149

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4039694/


We can make a difference
Patient Blood Management (PBM) can make significant improvements.

Identifying anaemic patients and treating their anaemia pre-op, 
Using restrictive transfusion
Using surgical & medical techniques to optimise blood loss

Theusiger et al Blood Transfus. 2014 Apr; 12(2): 195–203.

17%

10%

58%

38%

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4039701/


• 8000 patients
• Non-cardiac surgery, 
• 40% patients had 

preoperative 
anaemia,

• five-fold increase in 
90-day 
postoperative 
mortality



Anaemic patients have worse 
outcomes in surgery

• ICU admissions
• QOL
• Post op infections
• Return to theatre
• Readmission
• 90day mortality



Transfusion is risky; SHOT 2016
• Mortality 1 per 100,000, 
• Morbidity 5 per 100,000,
• 1% Transfusion Associated Circulatory Overload/Transfusion associated 

dyspnoea (TACO/TAD)
• 1:1000 Transfusion Related Acute Lung Injury (TRALI)
• Blood bourne infections:

– <1:1000000 Hepatitis B, 
– <1:1000000 Hepatitis C, 
– <1:1000000 Hepatitis E, 
– <1:1000000 HIV, 
– Prion disease, 

– CMV,
– ???NEXT INFECTION
– Bacterial contamination (1 per year nationally)

• 3.5:100,000 Transfusion reactions
– Febrile transfusion reactions
– Haemolytic transfusion reactions (immediate or delayed)
– Life threatening ABO mismatch

• ?Next new risk



838 critically ill patients admitted to ICU in Canada with Hb <90
Randomly allocated to 

Liberal transfusion (Hb kept 100-120g/L)
Restrictive transfusion (Hb kept 70-90g/L)



Hébert PC et al. N Engl J Med 1999;340:409-417.

• 30-day mortality 18.7% vs. 23.3% 
P=0.11. 

• Significant improvement in mortality 
in Restrictive transfusion IF
– APACHEII score of «20 (8.7% vs 16.1% 

P=0.03)
– Age < 55 (5.7% vs13.0% P=0.02), 
– NOT IF cardiac disease (20.5% vs 22% 

P=0.69). The mortality rate during 
hospitalization was significantly lower in 
the restrictive-strategy group (22.2 
percent vs. 28.1 percent, P=0.05).

• A restrictive strategy of transfusion is 
superior to a liberal transfusion 
strategy in critically ill patients, with 
the possible exception of patients 
with acute myocardial infarction and 
unstable angina.



Ideal scenario

• Identify anaemia pre-op

• Identify cause of anaemia pre-op

• Treat cause pre-op

• Aim for normal HB pre-surgery (Hb ≥130)



Any Guidelines….?



NICE Guidelines NG 24; 2015
Iron replacement PO iron before +/- after surgery if IDA (check after 3-4 weeks)

IV iron before +/- after surgery for IDA patients who:

Don’t tolerate/respond to oral iron, or there is insufficient time for PO iron to work

RBC 

NOT massive Blood loss

Give ONE unit and then clinically review and recheck HB

Trigger transfusion if Hb <70 in all patents

Trigger transfusion if HB <80 ONLY IF IHD or respiratory disease 

RBC 

Massive blood loss

Follow MBL protocol

Platelets

Bleeding patient

Trigger 1 pool transfusion if platelet count is <30×109/L. 

Trigger 1 (or more) pools transfusion if platelet count is <100×109/L) 

ONLY IF Severe bleeding or bleeding at critical sites, e.g. CNS

Platelets

Pre surgery or invasive 

procedures

Trigger 1 pool transfusion if platelet count <50×109/L 

Consider  1 pool platelet transfusions if platelets are < 100×109/L in patients having surgery in critical sites, such as the CNS or eyes 

(not cataracts).

Exceptions – BMA&T (N/A), central line placement (PLT 20), LP (PLT 50)

Platelets

Patient not bleeding

Trigger 1 pool transfusion if platelet count <10×109/L

Exceptions – bone marrow failure, TTP, ITP, HITT, 

Reassess the patient’s clinical condition and check the platelet count after each platelet pool.

FFP :Patient bleeding 15ml/KG FFP should be offered if there is abnormal PT/APTT and bleeding

FFP: Patient NOT bleeding FFP should NOT be offered to correct abnormal blood results

FFP should NOT be used to correct warfarin overdose (use Beriplex)

FFP 

Pre surgery/procedure

15ml/KG FFP if there is abnormal PT/APTT who are having invasive procedures or surgery with a risk of clinically significant bleeding.

Reassess patient and recheck clotting after 15ml/kg

Cryoprecipitate

Bleeding patient

Give 2 pools in the event of clinically significant bleeding where the Fibrinogen is <1.5g/Litre.

Cryoprecipitate

Patient NOT bleeding

Do not use cryoprecipitate to correct an abnormal fibrinogen without bleeding Always reassess patient and recheck fibrinogen after 

2 pools



NICE Quality statement 138 
2016

Statement Description

Statement 1 People with iron-deficiency anaemia who are having surgery are 
offered iron supplementation before and after surgery.

Statement 2 Adults who are having surgery and expected to have moderate 
blood loss are offered tranexamic acid.

Statement 3 People are clinically reassessed and have their haemoglobin levels 
checked after each unit of red blood cells they receive, unless they 
are bleeding or are on a chronic transfusion programme.

Statement 4 People who may need or who have had a transfusion are given 
verbal and written information about blood transfusion. 

https://www.nice.org.uk/guidance/qs138/chapter/quality-statement-1-iron-supplementation#quality-statement-1-iron-supplementation
https://www.nice.org.uk/guidance/qs138/chapter/quality-statement-2-tranexamic-acid-for-adults#quality-statement-2-tranexamic-acid-for-adults
https://www.nice.org.uk/guidance/qs138/chapter/quality-statement-3-reassessment-after-red-blood-cell-transfusions#quality-statement-3-reassessment-after-red-blood-cell-transfusions
https://www.nice.org.uk/guidance/qs138/chapter/quality-statement-4-patient-information#quality-statement-4-patient-information


• Elective orthopaedic surgical patients have a Hb level checked 28 
days before surgery. 

• Hb before elective surgery should be within the normal range, 
according to the World Health Organization criteria. 

• Investigations should be done to evaluate anaemia for nutritional 
deficiencies, chronic renal insufficiency, and/or chronic 
inflammatory disease. 

• Nutritional deficiencies should be treated. 
• Erythropoietin should be used for anaemic patients in whom 

nutritional deficiencies have been ruled out, corrected, or both. 
• Anaemia should be viewed as a serious and treatable medical 

condition, rather than simply an abnormal laboratory value. 
• Implementation of anaemia management in the elective 

orthopaedic surgery setting will improve patient outcomes.

BJA 2011



BJA: British Journal of Anaesthesia, Volume 106, Issue 1, 01 January 2011, Pages 13–22, https://doi.org/10.1093/bja/aeq361

Fig 2. Proposed algorithm for the detection, evaluation, and 
management of preoperative anaemia. SF, serum ferritin; ...



BCSHGuideline 2015. Pre-op anaemia

• Defer non-urgent surgery until anaemia is investigated and treated.
• Patients with unexplained IDA should be considered for further investigation and/or 

specialist referral
• Iron therapy is indicated in anaemic patients with absolute or functional iron deficiency.
• Oral iron is indicated in iron deficient anaemic patients whose surgery is not urgent.
• Replace iron in non-anaemic patients with low iron stores (ferritin <100) scheduled to 

undergo surgery with High EBL (>30g/L)
• Use IV iron when patients are intolerant of, or unresponsive to, oral iron.
• Intravenous iron is indicated in functional iron deficiency or where the interval between 

detection of anaemia and surgery is predicted to be short. 
• Where the time to surgery is short use single dose IV iron (Monofer)
• Where transfusion avoidance is desirable erythropoietin use may be considered
• When erythropoietin is indicated pre-operatively, it should be given with iron 

supplementation to maximize its efficacy.



• Pre-op anaemia should be investigated and treated if EBL > 500 ml.
• Ferritin level <30 represents absolute iron deficiency. 
• Inflammation and Iron deficiency (CRP > 5 mg +/- TFN sat < 20%, + ferritin level < 100.
• Postpone non urgent Major surgery to investigate and treat of pre-op anaemia.
• Pre-op, the target HB should be ≥ 130 g in both sexes.
• PO iron for patients with iron deficiency +/- anaemia with surgery within 6–8 weeks.
• Daily or alternate-day treatment with oral iron for patients with iron deficiency.
• IV iron is efficacious and safe, used if

• patients do not respond to oral iron or 
• Patients are not able to tolerate PO iron, or 
• if surgery is planned for < 6 weeks.

• The diagnosis and treatment of anaemia and iron deficiency should commence as early 
as possible in the peri-operative period, and ideally as soon as the decision to 
undertake surgery is made.





• Preoperative anaemia is 
associated with a worse clinical 
outcome.

↑blood transfusion, 
↑ post op infections
↑acute kidney injury (AKI),
↑death.

• Transfusion after cardiac surgery 
is associated with significantly 
worse outcomes



Consecutive patients undergoing abdominal oncological surgery before (n=389) and after 
(n=447) PBM

15% improvement in 
survival at 2 years



IV iron – the evidence
Iv iron given D1 post 
op reduced post op 
tx 5% → <1%

Ortho surgery. IV iron 
reduced post op 
transfusion from 27% 
to 15%

TKR patients had 
shorter LOS and less 
transfusions with 
pre-op IV iron.



• 626 patients scheduled for abdominal 
surgery screened for IDA

• IDA defined as 
• ferritin <300 
• TFN sat <25%
• Hb <130 men, <120 women.

• Usual care (n=32) Intervention group 
(n=40)

• Intervention group had 1x Ferrinject
Pre-op and 1x dose post op.

• 60% reduction in transfusion



Transfusion Vol 57. Dec 2017

• A prospective comparative cohort study of elective THR and TKR before 
(1814=control) and after (1622=intervention) the launch of Hb optimisation.

• There were a total of 196 anaemic patients in the intervention group (12.9%). 
• A total of 120 patients (61.2%) had PO iron,  12 had (6.1%) IV iron. 
• The intervention group had significantly less:

• RBC transfusions, (121 less transfusions)
• Return to theatre within 30 days, (15 vs 3) 
• Readmissions within 30 days, (81 vs 48)
• Critical care admissions (12 less admissions)
• a trend toward reduced LOS from 6 days to 4.9d,

• There was no difference in the LOS in the non anaemic patients. (3.58 d vs 3.45 d)
• Total savings £266,000 in the intervention group.
• The implementation of the anaemia screening and treatment program cost 

£28.98 per patient, but saved £191.47 per patient producing an overall saving of 
£162.46 per patient. 

Cost savings



2ww Cancer Pathway



So how do we use this Guidance at SASH?

• Introduction of IV iron flowchart pre-op
– Hb 130 target for male and female

– Iron studies requested for all high risk surgery (>10%)

– IV iron for all IDA

• Ongoing audits of progress.

• Business case for a dedicated IV iron nurse.

• Contact all GPs whose patients require blood 
transfusion for IDA to educate and inform them.

• Standardised SASH consent forms for transfusion





SASH Pre-op audit
Before flowsheet (52 weeks ago)

• 201 patients in 1 week

• 72 had blood tests 
– 0 had iron studies requested

• 12 (17%) had IDA
– 4=Hb<130 + Ferr <100

– 8=Hb <130 +Ferr <30 (11%)

• 1 received IV iron (via GP)

After flowsheet (2 weeks ago)

• 178 patients in 1 week

• 86 had blood tests, 
– 46 had iron studies requested

• 14 (30%) had IDA
– 6=Hb<130 + Ferr <100

– 8=Hb 130 + Ferr <30 (17%)

• 3x IV iron so far…



Year on year transfusion @SASH
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Transfusions per SASH bed
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Year on year IDA @SASH
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What next?

• Continue year on year audits – can we 
continue to improve on QS138 targets?

• Obstetric anaemia flowsheet

• Introduction of Monofer prescription sheet.

• Erythropoietin pre-op?

• Monofer as First definitive Treatment?







8373 consecutive THA and TKA
Complications were designated medical or surgical
557 potentially preventable medical complications
The following seven characteristics were causes of significant readmission or LOS>4d.

age ≥80 years, 
hypertension, 
use of anticoagulants, 
pulmonary disease, 
pharmacologically treated psychiatric disorder, 
anaemia 
use of walking aids

20% of all patients had ≥ 2 of the characteristics
40% of LOS >4d had ≥ 2 characteristics



2016 post op #NOF patients age >50yrs (mean age 81) with risk factors for heart disease
Assigned to liberal or restrictive transfusion (<80 or <100)
NO difference seen between groups in

Rates of death
Inability to walk independently at 60-day follow-up
Fatigue and ability to perform ADL scores at 60 days
ICU admission
Return to theatre
LOS
In-hospital morbidity.



Audit of all blood transfusion @SASH

• 89 patients transfused over 2 
week period.

• Ferritin and iron studies added 
to every sample

• 56 patients (63%)1 unit.
• 32 patients (36%)2 units.
• 1 patient (1%) 3 units.
• 17 (19%) had absolute IDA
• 11(12%) had ferr 30-100

• Of 17pt with absolute IDA
– 4 had 2 units

• 2xUGI bleed. Long term IDA
• 1xUGI bleed. Normal HB prev
• 1xUGI bleed. No prev FBC
• 1x post partum (Hb <109 

@booking)

– 11 had 1 unit 
– Most IDA received IV iron + 1 unit 

on kingsfold.
– No IV iron except on 

kigsfold/pendleton

• Of 11pt with Ferr 30-100
– 4 had 2 units
– 7 had 1 unit


