
MESA REDONDA 
Anemia e Dádiva de Sangue 
 
 
Moderadores:  Gracinda de Sousa 

   Ana Paula Sousa 



Handling of low haemoglobin 
and iron-deficiency in a blood 
donor population 
2 years’ experience 

Anemia Nov 28th 2014, Lisboa  
Karin Magnussen 



Outline 

�  Background 

�  What happens post donation? 

�  What is a normal haemoglobin? Anaemia? 

�  The Algorithm for donor haemoglobin and ferritin 

�  The effect on haemoglobin during 2 years 

�  Conclusions 



Background - Iron 

�  Iron is needed in all organisms 

�  Without iron there is no life 

�  In man iron is e.g. needed in 
�  Haemoglobin 

�  Myoglobin 

�  DNA and RNA synthesis 

�  ATP generation 

�  Brain enzymes 

�  Too much iron is toxic 



Consequences of iron deficiency 

�  No Iron stores for pregnancy 
�  May lead to pre term birth an small for date 

�  Anaemia 

�  Muscle fatigue and reduced endurance 

�  Impaired cognitive functions 

�  Clinical symptoms 
�  Pica 

�  Restless legs syndrome 

�  Nail and mouth problems 



Iron and blood donation  

�  One blood donation 450ml and samples 40ml  

�  Content of iron is dependent on the Hb concentration 
�  Hb 12.5g/dL contains 215mg 

�  Hb 17.7 g/dL contains 302mg    

�  Possible additional absorption in 90 days is 180-225mg 

�  A ferritin concentration of 30µg/L equate to 215mg iron 
stores 



Regeneration of HB post donation 
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Regeneration of ferritin post 
donation 
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Change in % post donation 
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What is a normal haemoglobin? 
Women 

�  WHO anaemia definition HB<12g/dL 
�  Limit for donation HB≥12.5g/dL 

�  The normal HB for an individual is relatively constant 

�  In 2790 female first time donors HB was 13.9 g/dL 
�  In 131 (4.8%) HB was lower than 12.5g/dL 

�  App 1.5 % of all female first time donors had a HB < 12.5g/
dL as their personal normal HB, that will be just around the 
limit for donation 

�  Many women may be anaemic with HB > 12g/dL 



What is a normal haemoglobin? 
Men 

�  WHO anemia definition HB<13g/dL 
�  Limit for donation HB≥13.5g/dL 

�  The normal HB for an individual is relatively constant 

�  In 2125 male first time donors HB was 15.5 g/dL 
�  In 11 (0.5%) HB was lower than 13.5g/dL 

�  None had iron deficiency and app. half were healthy and 
half with possible or diagnosed disease (1 CML and 1 het β-
thalassemia) 

�  Men may be anaemic with HB > 13g/dL 



HB in first time donors 
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 Why and how 

�  We knew that many donors, both men and women, had 
iron deficiency and some even iron deficiency anaemia  

�  We wished to optimize and standardize the handling of 
blood donors with low haemoglobin and / or iron 
deficiency  

�  In the Capital Region of Denmark we approached the 
problem, by  
�  centralizing measurement of haemoglobin  

�  initiating ferritin measurements and  

�  establishing Centre for Donor Haemoglobin and Iron 



The algorithm and Ferritin 

�  Ferritin was measured at the first donation and every tenth 
donation, or more frequently if e.g. the HB at the last 
donation was low 
�  Thus, other than at the first donation, measurement of ferritin 

was often not routine but was dependent on prior results 

�  Of female first time donors 25% had ferritin < 30µg/L 
�  88 % of those had Hb ≥ 12.5 g/dL 

�  Of male first time donors 0.5% had ferritin < 30µg/L 
�  All ≤ 33 years and all with Hb > 13.5g/dL 

�  Ferritin 30µg/l corresponds to 215 mg iron, based on that 
we chose 60µg/l as the minimum desirable level for blood 
donors 



Ferritin in First Time donors 
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The algorithm                          Donors 
with normal HB (≥12.5/13.5)  

�  Donors with normal HB and ferritin <60µg/L were 
offered 20 iron-tablets with future donations 
�  To prevent the donor from dropping lower in ferritin 

�  If ferritin was ≤30µg/L the donor was also sent 60 
iron-tablets and our iron-leaflet 
�  These donors may have a HB lower than their normal HB, 

and 60 tablets will help increase HB if needed, and 
perhaps increase ferritin level as well  



The algorithm                         
Donors with low HB (<12.5/13.5) 

�  If ferritin was above 40µg/L or not done, the donor was 
referred to GP 

�  If ferritin was below 40µg/L, iron-deficiency was possible 
or likely 

�  Based on a telephone call to the donor, it was decided 
�  whether to refer the donor to GP  

�  to send 60 iron-tablets  

�  or if ferritin was below 15µg/dL, 100 iron-tablets 



Iron tablets 

JernC 
Ferrous fumerate 100mg + Vit C 

AminoJern 
Ferrous bisglycinate 25mg 

Price/20 tablets:  
8.60DKK; 1.15€; 1.60$  

Price/20 tablets:  
9.00DKK; 1.21€; 1.67$ 





In the first two years 

�  From February 1st 2012 – February 1st 2014  

�  62,663 donors (52% women, 48% men) donated  
�  193,288 units of blood  

�  318 donors gave  
�  754 Full Blood Count blood samples  

�  Donors were allowed 4 donations /year 
�  donation frequency was 1.54 (1.4 women and 1.7 men) 



Ferritin Measurements 



Ferritin<60µg/l and/or HB<12.5/13.5g/dL 



Haemoglobin over time 

Statistical significant  
increase (p<0.0001) 
with further increase 
since August 2013 
(p<0.0001) 



% donores with low Hb over time 

Statistical significant 
drop in % donors 
with low Hb 

P<0.0001(women) / 
P<0.0001 (men) 



Hemochromatosis 

�  34 found with hemochromatosis (28 men, 6 women) 
�  27 are homozygous for HFE 282 

�  One women 18 years homozygous 282 and het 63 (ferritin 702) 

�  One man 58 years and 107 donations (last ferritin 483)  

�  7 are heterozygous for both HFE 282 og HFE 63 



Diseases diagnosed 

�  Chronic lymphatic leukaemia 

�  Chronic myeloid  leukaemia 

�  Myelomatosis 

�  Cancer coli 

�  Cancer testis 

�  Systemic Lupus 

�  Heterozygous α and β thalassemia, HbS and HbE 

�  Polycytaemia vera 



CCL examples 

�  Male;  Age 54;  33 donations 

�  HB 17.6g/dL; Trc 128x 109/L ; WBC 31x 109/L  
�  Referred to gp because of repeated high WBC 

�  Male;  Age 61;  64 donations 

�  HB 13.2g/dL; Trc 258x 109/L ; WBC 10.7x 109/L;   
Ferritin 80µg/L 

�  Referred to GP because of low HB (previous 14g/dL)   



CML examples 

�  Male;  Age 27;  5 donations 

�  HB 11.6g/dL; Trc 198x 109/L ; WBC 87x 109/L  
�  Referred to gp because of low HB (previous 16g/dL)             

and high WBC  

�  Male;  Age 41, 1st donation 

�  HB 13.4g/dL; Trc 166x 109/L ; WBC 98x 109/L;     
Ferritin 445µg/L 

�  Referred to GP because of low HB, high WBC and high ferritin 



Cancer examples 

�  C testis 

�  Male;  Age 38;  43 donations 

�  HB 13.1g/dL; Ferritin n.d. 
�  Referred to gp because of low HB (previous 14g/dL)     

�  C coli 

�  Male;  Age 63;  93 donations 

�  HB 12.7g/dL; Trc 159x 109/L ; WBC 8.7x 109/L;     
Ferritin n.d. 

�  Referred to GP because of low HB    



Conclusion 

�  Centralizing the measurement of HB and ferritin, and 
handling of the results by the                               
Donor-Haemoglobin and -Iron Resource-Team, has 

�  increased the haemoglobin concentration and reduced 
the number of donors with low HB  

�  It also helped us to identify the few donors with disease  

�  The few donors for whom a HB below 12.5/13.5g/dl is 
normal, have either stopped as donors or become 
apheresis donors 






