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Pre-operative Anaemia

Anaemia is a perioperative risk factor

Perioperative transfusion

An undiagnosed underlying cause?



We are all getting older…



• Progressive prevalence 
increase with age

• Decline greater for men

• 1/3 nutritional, 1/3 
chronic inflammation 
+/- FID, 1/3 unexplained

And more pale

Almanac of Disease Profiles in Later Life, Age UK, 2015



Pre-operative anaemia

Population Prevalence Ref:

Global, >60 yrs old 24% WHO data, 2005

Pre-op, all specialities, USA 30% Mussallan, 2011

Pre-op, hip and knees, UK 53% Nat. Audit of Blood Tx, 2015

Pre-op, colorectal, UK 69% Nat. Audit of Blood Tx, 2015

Munoz et al. Blood Transfus. 2015 Jul; 13(3): 370–379.



Pre-operative anaemia: causes

• Nutrient deficiency
– Iron

– Folate

– B12

• Chronic inflammatory state
– CKD

– Anaemia of Chronic Disease

Multiple co-existing factors



Should we treat pre-op anaemia?



Yes, to improve surgical outcome



7,759 non-cardiac surgical patients

Beattie WS et al. Anesthesiology 2009;110:574–81

Women

0.08

P
ro

b
a
b
il
it
y
 o

f 
9
0
-d

a
y
 m

o
rt

a
li
ty

0.12

0.10

0.06

0.04

0.02

0

7 8 9 10 11 12 13 14 15

Pre-operative Hb

Men

Women

Yes, to improve surgical outcome



Yes, to reduce blood transfusion



Treating Iron Deficiency

Fundamental differences in surgical pathways:

Colorectal: 62 days (cancer)

Orthopaedics: 18 weeks

Booking to theatre: “Preassessment time”

Colorectal: 18 days

Orthopaedics: 60-90 days
National Audit of Blood Transfusion, 2015



Oral and IV iron

Oral Iron

• High Dose

• Low Dose

Delay

• 6-8 weeks

• Compliance

• Chronic disease

• Investigations

Hb increment

•May be poor

IV iron

• Single dose

• Hospital

• Cost

Delay

• 2-3 weeks

• Early benefit?

Hb increment

• Greater

Oral Iron

IV Iron



• 62 Day Target, NHS England 2015

– Start first definitive treatment (FDT) within 62 

days of receipt of urgent referral

IV iron in cancer pathways



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

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

• 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.

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

NICE Standards (2016)



Pre-op anaemia pathway

Current practice, far from ideal

Intervention

Cancer: IV iron in ambulatory care Elective: Refer back to GP for optimisation

Anaesthetic review

Microcytic: review recent bloods and check ferritin if feasible

Exclude persistent, mild ACD

Routine pre-op Hb low 

Colorectal cancer (<100), Orthopaedics (<110)



Treating Iron Deficiency

Creating a formal pathway: Principles

• Patient focused

• Evidence-based

• Avoid delays

• Cost effective

• Primary and secondary care



Pre-op anaemia pathways

The earlier the better: at decision to operate

• Hb and ferritin

• Colorectal: IV iron

• Orthopaedics: PO iron, IV if ineffective

One-stop pre-op nursing assessment



Ideal colorectal pathwayDr Simon Rang, Divisional Governance Meeting: Feb 17 

 

 
Listed for surgery: EBL >500mls (intra- and post-op) 

Hb and ferritin (Pre-op assessment on day of surgical clinic visit) 

Ferritin < 100 

Hb < 130 g/l 

Ferritin >100 

IV iron in secondary care 
 
Preferably delay surgery by 3 weeks 
Decision to delay depends on: 

 Rate of background GI blood loss 

 Surgical bleeding risk 

 Risk of GI obstruction / perforation 
 

For further evaluation 

 B12, folate 

 TSAT 

 May still be iron deficient 

 Ix for Haemoglobinopathy 

 Haematology input 
 

Hb > 130 g/l 

Proceed with surgery 

Proceed with surgery 
Pre-operative optimisation: 

 IV iron 

 Blood Transfusion 

 Agree restrictive transfusion trigger 

 Haematology advice 
 



Ideal THR / TKR pathwayDr Simon Rang, Divisional Governance Meeting: Feb 17 

 

Listed for surgery: EBL >500mls (intra- and post-op) 

Hb and ferritin (one stop preassessment or surgical clinic) 

Ferritin < 100 

Hb < 130 g/l 

Ferritin >100 

Recommendations to GP 
Iron therapy 

 Oral for 6-8 weeks 

 If no Hb rise in 4 weeks then IV iron 

 IV iron takes 3 weeks for full effect 

 Can re-schedule when Hb > 130 
 

Recommendations to GP 
For further evaluation 

 B12, folate 

 TSAT 

 Ix for Haemoglobinopathy 

 Consider haem referral ?ESA (EPO) 
 

Hb > 130 g/l 

Proceed with usual pathway 

Re-instate for surgery: responsibilities? 

 GP: re-refer when Hb optimised 

 PAC: Monitor Hb and liaise with patient/GP 

GP to re-refer when optimised 
 



IV Iron in East Kent
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IV Iron in East Kent

0

20

40

60

80

100

120

140

[Hb], g/l

Pre-operative IV iron: colorectal surgery

Hb increment

Hb before Iron

Mean (after): 105 

Mean (before): 88 
g/l

No IV ironNormal ferritin



Unanswered Questions

Does optimising pre-op [Hb] with iron actually 

improve outcomes?

Do enhanced recovery programmes “require” 

greater Hb concentrations?



Iron and favourable outcomes

• RCT in Colorectal Cancer. IV iron vs

standard care

• Stopped early after 72 patients

• ABT: 60% relative risk reduction

• LOS: 6 vs 9 days



Iron and favourable outcomes

Blood transfusion?

Length of stay?

Morbidity and mortality?

Probably

Probably

Don’t know



Optimal Hb?

Pre-op Hb 130 g/l

Surgery

Post-op Hb 70 g/l



Hb for fast-track hips/knees





Conclusion Confusion

Pre-op Anaemia is a perioperative risk factor

Pre-op Iron therapy may be good

Post-op anaemia may be bad

Blood is often bad

Simon Rang


