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Why does it matter? 

ÂOver 30% of the Worlds population are anaemic, around 
2 billion people 

ÂMost due to iron deficiency 

ÂGlobally the causes are different 

ÂLow iron diet, hookworm, other infections  

Âvs 

ÂThe anaemia of blood loss 



Bowel cancer UK 

Â Bowel cancer is the fourth most common cancer in the 
UK (2014) 

Â 11% of all new cases.  

Â Third most common cancer in both males (12% of the 
male total) and females (10%) separately  

Â In 2014, there were 41,265 new cases of bowel cancer 
in the UK: 55% were male  

Â The crude incidence rate shows that there are 72 new 
bowel cancer cases for every 100,000 males in the UK 
and 56 for every 100,000 females. 



Morbidity of iron deficiency 

ÂDeveloping world, poorer pregnancy 
outcomes 

ÂReduced physical and cognitive 
functioning 

ÂExacerbates underlying medical condition 

ÂCKD 

ÂHeart Failure 

Â IBD 

ÂOther inflammatory disorders 
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So how sure are we that weôre getting it 
right? 

ÂWhat tests can be used?  

ÂAre they readily available? 

ÂWhat is their clinical utility? 

ÂAre there any quality control issues? 



Tests Â Hb 

Â Serum ferritin 

Â MCH 

Â MCV 

Â Retic count 

Â %hypo or %HRC 

Â CHr, Ret-He, MCHr, LHD% 

Â Bone marrow 

Â ZPP 

Â STfR 

Â Serum iron, TIBC, transferrin saturation  

Â Serum Epo 

Â Hepcidin 

Â Response to iron 

 



So what would we like to achieve? 

ÂDiagnose iron deficiency before IDA develops and 
intervene 

ÂDiagnose IDA and find out the cause 

ÂPredict and pre-emptively treat those that may develop 
IDA (eg: around surgery)  

ÂPredict and pre-emptively treat those that may develop 
FID (eg: Anaemia with CKD) 

 

 



Serum Ferritin 

Â Is the hallmark test for iron deficiency  

Â 1mcg/l of SF is equivalent to 
approximately 8mg of storage iron 
(Walters et.al 1973) 

ÂShould be compared against 3rd 
International standard for ferritin (NIBSC 
Code 94/572)  



But what is ferritin?  
Â 450Kd protein found in all cells. 

ÂSpheroidal structure, that can contain up 
to 4000 Fe3+  iron atoms 

Â L and H subunits. Nearly all SF is made up 
of the L subunits 

Â The mechanism of passage into the serum 
is poorly understood, but well recognised 
that infection and inflammation increase 
its release   

ÂSF no longer correlates with stores 



Quality Control 

Â If you are using SF to base your diagnostic assumptions 
upon, the QA needs to assess those values that have 
clinical utility 







Normal range?!? 
ÂSensitivity vs. specificity 

ÂAbbott Architect:  

Â60 females, 95% normal range down to 
5mcg/l 

ÂMales 22mcg/l 

ÂSoédo we use 10mcg/l, 12mcg/l or 
15mcg/l? 

ÂDoes it actually matter? 

ÂSurely it depends on the other tests too? 



Case 

Â 71 yr old lady. No weight loss. Tired. Some lower abdo 
ache. 

ÂHb 98g/l, MCV 83.6fl, Retics 47x10*9/l for Hct of 0.32 
(i.e: normal). U&E, WCC and Plat normal 

ÂWho would add haematinics? 

 



ÂMCH 26pg, MCHC 311g/l, Ret-He 25.8pg,  

ÂSF 6mcg/l, CRP 2 

 

ÂHad colonoscopy: 

ÂColorectal Cancer 



Some food for thought? 

ÂHow good is the FBC at suggesting IDA? 

 

ÂWhat should we base our SF normal range 
on? 

 





How do we diagnose iron deficiency? 
 

Â Suspect with a microcytic anaemia if you read the 
books 

 

Â But in real lifeé. 

 

Â We looked at 500 patients FBC with SF between 10 
and 12 mcg/l and this is what we found  

 

 





Bottom line 
Â Around 2/3 of MCV normal with SF just below the 

lower limit of normal, yet ~2/3 have a low MCH  

Â These results are from Sysmex XE2100 analyser. 
Sysmex use is around 70% UK FBC lab market share 

 

Â Its not unique to Sysmex 

Â Using Abbott Sapphire we found: 

 
Ferritin value  <5  6 to 9  10 to 13  

Average MCV  83.3 84.14 85.86 

Average MCH  26.87 27.16 27.44 

Average HB  114.39 116.7 118.86 

% MHC <28  73.81 56.1 48.7 

% MCV <80  50.8 32.06 
 
26.7 



Â To diagnose IDA we first have to suspect 
it 

Â The most sinister cause of IDA in the UK is 
colon cancer 

Â Looking at patients referred via the IDA 
pathway (from GPôs) 

 

ÂOf 429 patients, 14 had colonic Ca 

ÂWhat do we see in this group? 

 
Â Data kindly provided by Dr Stephen Lewis, Plymouth 

Hospitals NHS Trust 
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ÂAnd for all the 429 patients:  
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What does this suggest? 

Â All anaemic patients should have SF done! 

Â MCV compared to MCH has the worst predictive 
value 

Â Changing the normal range doesnôt help. 
Looking at our own population the LLN is still 
80fl 

Â CRP can help clarify if SF erroneously raised 

Â Ca patients: SF nearly always <30mcg/l 

Â Those that do not, either the CRP may be raised, or 
their Retic Hb may be low. 


