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MAIN CAUSES OF ABSOLUTE IRON DEFICIENCY/IRON DEFICIENCY ANEMIA

Camaschella C, Blood 2019 133:30-39
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IRON DEFICIENCY ANEMIA AFFECTS  
>1.2 BILLIONS INDIVIDUALS 
WORLDWIDE, AND IRON DEFICIENCY 
IN THE ABSENCE OF ANEMIA IS EVEN 
MORE FREQUENT.
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Camaschella C, ASH 2016
Harrison Principles of Internal Medicine, 18° Edition 

Low serum ferritin levels are the hallmark of absolute
iron deficiency, reflecting exhausted stores.
Levels < 30 µg/L are the accepted threshold that
identifies mild cases; in the presence of anemia,
ferritin levels are usually lower (<10-12 µg/L). In the
absence of inflammations/infections, serum ferritin
shows the best correlation with bone marrow
stainable iron, once the gold standard in assessing
depletion of iron stores

Camaschella C, Blood 2019

Under normal conditions, levels of serum ferritin show a
close correlation with iron stores in liver biopsy samples,
the “gold standard” for measuring the amount of iron in
the body. WHO defines low serum ferritin < 15 µg/L in
men and <12 µg/L in children. A level of 30 µg/L has
been identifed as the most sensitive (92%) and specifc
(98%) cutoff level to indicate iron defciency, correlating
with the absence of iron stores in the bone marrow
regardless of the presence or absence of anemia

Dignass A, Intern Journal of Chronic Diseases 2018 

http://asheducationbook.hematologylibrary.org/content/2015/1/8/T2.large.jpg
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Simon TL et al. 
JAMA. 1981. 

1017
505 M
516 F

IRON DEFICIENCY 
Ferritin
<12 µg/L 

Iron deficiency absent in first time M donors, 12% in first time F
donors; Iron deficiency in repeat donors: 8%M  23% F

Milman M et al.
Ann Haemat. 1998

268
F 18-30 yrs

IRON DEFICIENCY 
Ferritin
<16  µg/L

Iron deficiency observed in 9.7%, iron deficiency anemia in 2.2%.

Cable R.G. et al. 
REDS II-RISE
Transfusion 2011

2425 AIS  (absent iron stores) : 
Ferritin <12 µg/L 

IDE (iron deficient erythropoiesis ):
log (sTfR / ferritin) ≥ 2.07 

15% of donors with AIS and 42% with IDE prior to donation.
10% deferred due to low Hb; IDE in 66% F and 49% M frequent
blood donors (of these, 27% F and 16% M AIS) .
Gender, donation frequency, and country of birth, as well as age,
were significantly associated with iron deficiency.

Stribolt Rigas A et al. 
Transfusion 2014

25877 IRON DEFICIENCY 
Ferritin
< 15  µg/L.

Iron deficiency in 9, 39 and 22% of M, premenopausal F, and 
postmenopausal F high frequency donors,  respectively. The 
strongest predictors of iron deficiency were: sex, menopausal
status, number of blood donations in a 3-year period, and time 
since last donation. 

Magnussen et al. 
Transfusion 2015 

62663 IRON DEFICIENCY 
Ferritin
< 15 µg/L 

13% of M  showed ferritin <30 ug/L and 1.5% had levels of <15 
ug/L.
43% of F had ferritin levels <30 ug/L and 11% <15ug/L.
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Goldman M et al. 
Transfusion 2017 

12595 Ferritin <25 µg/L Low-ferritin donors (<25 µg/L) were sent a letter
and information sheet and not called for 6 months.
Low-ferritin donors: 2.9% of first-time and
reactivated male donors, 32.2% of first-time and
reactivated female donors, 41.6% of repeat male
donors, and 65.1% of repeat female donors.
Ferritin increased by 16.3 and 12.1 µg/L in male and
female low-ferritin donors and decreased by 17
µg/L in male and female normal-ferritin donors.

Vassallo et al. 
Transfusion 2018

110,417 
(Teens)

Low ferritin (LF)
< 20  µg/L  F
< 30 µg/L M

Donors with LF were deferred from red blood cell
(RBC) donations (12 months for females, and 6 for
males) and counseled to take low-dose iron for 60
days. LF is more common in teenage female than
male donors and those with RBC donations in the
prior 24 months.

Dijkstra A. et al. 
Transfusion 2019

21 IDE
Ferritin
< 30 µg/L

Donors with Ferritin
< 30 µg/mL showed a significantly lower value for
hemoglobin, mean corpuscular volume (MCV),
reticulocytes, and reticulocyte hemoglobin content
compared to the normal ferritin group
Repeat whole blood donors with a ferritin value of
30 μg/L or less have iron-deficient erythropoiesis
and therefore require a longer donation interval
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Bialkowski W et al. 
Vox Sang. 2015

Mast AE et al.
Transfusion 2016

Cable RG, et al. 
Transfusion. 2017.

STRIDE

692
AIS  : 
Ferritin <12 µg/L 

IDE :
Ferritin < 26 µg/L

Donors randomized to educational groups either received
letters thanking them for donating, or, suggesting iron
supplements or delayed donation if they had low ferritin. 
Donors randomized to interventional groups either received
placebo, 19-mg or 38-mg iron pills. Iron deficient erythropoiesis
was present in 52.7% of males and 74.6% of females at
enrolment. Incidence of deenrolment within 60 days more 
common in the interventional groups than in the educational 
groups (P = 0.002), but not more common in those receiving
iron than placebo (P = 0.68).

Kiss et al. 
REDS III
JAMA 2015

215 Iron-depleted
Ferritin ≤26 µg/L

Iron-replete 
Ferritin >26 µg/L

Randomized, non-blinded clinical trial (one tablet of ferrous
gluconate daily vs no iron for 24 weeks after donating a unit of 
whole blood - 500 mL).
Iron supplementation shortened time to 80% Hb recovery in 
both low-ferritin and higher-ferritin groups. Recovery of iron
stores in all participants who received supplements took a 
median of 76 days; without iron supplementation, median
recovery time was longer than 168 days; P < .001. Without iron
supplements, 67% of participants did not recover iron stores by 
168 days

Di Angelantonio et al. 
INTERVAL
Lancet 2017 

45 263 Whole blood donors randomly assigned (1:1:1) to: M- 12-week 
vs 10-week vs  8-week inter-donation intervals, F- to 16-week 
vs 14-week vs  12-week intervals. More frequent donation
resulted in more donation-related symptoms), lower mean Hb
and Ferritin concentrations, and more deferrals for low Hb
(p<0·0001 for each)
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Minimum haemoglobin levels to donate blood
and blood components resulted nearly identical
among member states , following the European
Union Directive 2004/33/ EC. Clear differences
exist when comparing the minimal intervals
between whole blood donations and the
maximum number of donations that can be
collected annually. Despite the great interest of
professionals in this topic, relatively few studies
have been conducted to investigate iron stores
in blood donors in the European Union.
Although 38% of participants use ferritin
measurement, this method is implemented on a
larger scale in only three countries. Although a
majority of participants (14/26) use
supplementation as a means to manage iron
deficiency in blood donors, there are important
differences in the approaches to administering
supplementary iron to prevent or correct iron
deficiency

International forum: an investigation of iron status 
in blood donors
Vuk T et al. Blood Transfus 2017
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THE ITALIAN APPROACH

Hb levels ≥  M 13,5 mg/L  
F 12,5 mg/L

Minimal interval between
whole blood donations : 90 days

Max  nr of donations/year:  
4 → M and and non-childbearing age F
2 →  F

Target volume 
of whole blood donations : 
450 ml + max 40 ml
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THE ITALIAN APPROACH

FERRITIN TEST 
at least once/yearly in regular 
donors

IRON DEFICIENCY 
MANAGEMENT
Complete blood count and 
ferritin levels are 
systematically taken into
account with the aim to  
prevent iron deficiency, 
tailoring blood donation
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IMMUNOHEMATOLOGY AND TRANSFUSION MEDICIN UNIT, POLICLINICO UMBERTO 1, «SAPIENZA»

• MEDICAL EXAMINATION -> blood loss, inadequate diet or defects in iron absorption ?
• OCCULT BLOOD LOSS  -> screening for fecal occult blood, 

gastrointestinal or rectosigmoid endoscopic ultrasonography
• INADEQUATE DIET -> diet correction
• YOUNG FEMALE DONORS -> evaluation of menstrual abnormalities
• IN CASE OF PERSISTENT LOW FERRITIN VALUE -> evaluation of malabsorption syndromes

and / or other diseases (celiac disease). 

FERRITIN TEST
performed at least once a year

M < 30 µg/L 
F < 15 µg/L 

IRON THERAPY  or  LENGTHENING INTER-DONATION INTERVAL



GENERAL PURPOSE AND AIMS OF THE PROJECT

RETROSPECTIVE MONOCENTRIC STUDY 
Transfusion Medicine and Immunohematology Unit 

Sapienza University of Rome

MAIN ENDPOINTS
1. To evaluate the efficacy of the Italian strategy to prevent iron deficiency in blood donors
2. To define incidence and distribution of iron deficiency in periodic blood donors
3. To schedule the best strategy to manage donors  at high  risk to develop Iron deficiency

FERRITIN
≤ 30 µg/L
≤ 15 µg/L 

Complete Blood Count

The prevention of iron deficiency in blood donors:
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RETROSPECTIVE MONOCENTRIC STUDY 
Transfusion Medicine and Immunohematology Unit 

Sapienza University of Rome



Inclusion Criteria:
All consecutive repeat whole blood donors

from July 2018 to December 2018

Transfusion Medicine and Immunohematology Unit 

RESULTS     (on regular donors)

DONORS (Total Nr) 6006              

WHOLE BLOOD DONATIONS 

DONORS WHO DONATED WHOLE BLOOD AT LEAST 
TWICE IN THE PREVIOUS 6 MONTHS

5821

436

DEFERRALS (Total)
on regular donors 318                           

DEFERRALS 
FOR LOW HB LEVELS 96

The prevention of iron deficiency in blood donors:
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INCLUSION CRITERIA AND RESULTS RETROSPECTIVE MONOCENTRIC STUDY 
Transfusion Medicine and Immunohematology Unit 

Sapienza University of Rome
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General Characteristics

Sex    M
F

397
39

91%
9%

Age   18-24
25-45
46-60
60-70

Median Age 
Range

20
125
238
53

50 yrs
18-69 yrs

4.58%
28.66%
54.6%
12.1%

Donation
of WB in past 12 months
2

>2
433
3

99.3%
0.68%

Ferritin Median and Range (µg/L)
Hb Median and Range (g/dL)
M
F
Ht Median and Range (%)
MCV Median and Range (fL)

Donors with Ferritin ≤ 30 µg/L
M
F

Donors with Ferritin ≤ 15 µg/L 
M
F

43 (9-250)
14.6 (12.6-16.7)
14.5 (13.1 -16.7)
13.3 (12.6-14.9)
43.3 (38.3-52)
87 (77-101)

126
107
19

21
9
12

28.9%
85%  (26.9% of M)
15%    (48.7% of F)

4.8%
42.9%    (2.3% of M)
57.1%    (30.8%  of F)

Total     436

RESULTS 
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RETROSPECTIVE MONOCENTRIC STUDY 
Transfusion Medicine and Immunohematology Unit 

Sapienza University of Rome
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RETROSPECTIVE MONOCENTRIC STUDY 
Transfusion Medicine and Immunohematology Unit 

Sapienza University of Rome

FERRITIN DISTRIBUTION ACCORDING TO AGE AND SEX  

Ferritin Median and Range : 43 (9-250)
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FERRITIN 
ACCORDING TO AGE AND SEX
(median and range)

18-24 yrs
M  36 (15-128)  
F 19  (11-34)     

25-45 yrs
M 52 (14-250)    
F 22 (19-25)

46-60 yrs
M 46 (17- 250)
F 32,5 (13-49)

> 60 yrs
M 33  (15-128)
F 19 (11-38)

FERRITIN ACCORDING TO AGE AND SEX  

Total Nr. 125

Total Nr. 238

Total Nr. 53

Total Nr. 20 

RETROSPECTIVE MONOCENTRIC STUDY 
Transfusion Medicine and Immunohematology Unit 

Sapienza University of Rome
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Donors with Ferritin ≤ 30  µg/L

Sex    M
F

107
19

85 %             26,9 %  (TOT M)
15 %             48,7  %  (TOT F)

Age   18-24
25-45
46-60
60-70

Median Age yrs
Ragne yrs

7
31
70
18

50
20-68

5.6 %
24.6%
55.5%
14.3%

Ferritin Median and Range (µg/L)
F - Ferritin > 15 µg/L and < 30 
Hb Median and Range (g/dL)
M
F
Ht Median and Range (%)
MCV Median and Range (fL)

24 (9- 29)   
7
14.2 (12,5-16,4)
14.3 (12,8-16,4)
13.7 (12,5-14,9)
43  (38,1-48,6)
86   (77-98)

Total     126 28,9%

Sex Hb
g/dL

Nr. of 
Donors

Nr. of Donors
%

Ferritin (µg/L)
Median and Range

Nr. 
of donations in
past 12 months

F
12.5-12.9 
≥13.00

5   
14

26.3%
73.7%

13.5 (12-15)
23 (9-34)

2
2

M
13.5-13.9
≥14.00

18
89

16.8%
83.2%

24 (10-35)
22 (10-63)

2
2

DONORS WITH LOW FERRITIN VALUE 
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Donors with Ferritin ≤ 15 µg/L

Sex    M
F

9
12

42.9 %    (2.3% TOT M)
57.1%     (30.8 % TOT F)

Age   18-24
25-45
46-60
60-70

Mean Age  (yrs)
Range

1
4
12
4

55  
24-67

4.8%
19%
57.2%
19%

Ferritin Median and Range (µg/L)
Hb Median and Range (g/dL)
M
F
Ht Median and Range (%)
MCV Median and Range (fL)

14   (9- 15)
13.8  (12.6-15.7)
13.9 (13.2-15.7)
13.6(12.6-13.8)
41.5 (38.1-48.4)
86.5 (77-93)

Total 21 4,8%

0

2

4

6

8

10

12

   18-24           25-45           46-60           60-70

Age

DONORS WITH LOW FERRITIN VALUE RETROSPECTIVE MONOCENTRIC STUDY 
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Sapienza University of Rome
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Donors deferred due to  Anemia

Sex    M
F

45
51

46.9%
53.1%          

Age   18-24
25-45
46-60
60-70

Median Age  (yrs)
Range

12
45
33
6

42
20-64

12.5%
46.9%
34.4%
6.2%

Donation of WB in past 12 months
2 29 64.4%

Ferritin Median and Range

Donor with Ferritin ≤  30 µg/L

M
F

Donor with FerrItin ≤ 15  µg/L

M
F

23 (5-123)

45

12
33

19

5
14

46.85%

26.6%         26.6% of M
73.4%         64.7% of F

19.8%          

26,32%     11.1% of M
73,68%      27.4 %  of  F

Total 96 30.2 % of deferrals
1.5% of total repeat donors

DONOR DEFERRAL DUE TO ANEMIA RETROSPECTIVE MONOCENTRIC STUDY 
Transfusion Medicine and Immunohematology Unit 

Sapienza University of Rome
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Donors with Anemia and Ferritin ≤  30 µg/L

Sex    M
F

12
33

26.6%            26.6%  of M (with anemia)
73.3%            64.7% of F (with anemia)

Age   18-24
25-45
46-60
60-70

Mean Age    (yrs)
Range

5
18
18
4

45
20-64  

11.1%
40%
40%
8.9%

Donation of WB in past 12 months

Median
Range

1
0-2

Total 45 46.85%  of donors deferred for anemia
14.5 % of deferrals
0.7%  of total repeat donors
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Donors with Anemia and Ferritin ≤15  µg/L

Sex    M
F

5
14

26.6%     11.1% of M (with anemia)
34.4%    27.5 % of  F (with anemia)

Age   18-24
25-45
46-60
60-70

Mean Age  (yrs)
Range

0
8
8
3

41
25-63

0
42.1%
42.1%
15.8%

Donation of WB in past 12 months

Median
Range

1

1
0-4

Total 19 19.8% of donors deferred for 
anemia 
6%  of deferrals
0.3% of total repeat donors

DONOR DEFERRAL DUE TO ANEMIA
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RETROSPECTIVE MONOCENTRIC STUDY 
Transfusion Medicine and Immunohematology Unit 

Sapienza University of Rome
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FINAL CONSIDERATIONS

• Detection of subliclinical iron deficiency in blood donors is important to prevent
donors from becoming anemic;

• In our experience, ferritin levels ≤ 30 µg/L were found in 28.9% of repeat donors
(26.9% and 48.7% of M and F, respectively); a ferritin level ≤ 15 µg/L in 4.8% of
repeat donors (2.3% and 30.8% of M and F, respectively)

• Low hemoglobin occured in 1.5% of repeat donors (30% of deferrals);

• In case of iron deficiency, it is important to assess a complete evaluation, taking
into account factors like donor’s age and sex, menstrual status, family history of
gastrontestinal cancer, the presence of any symptoms or signs of possible
underlying conditions

• Additional studies are required to successfully develop the optimal intervention in
iron deficient donors
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Prospectic multicentric Study
Including all first time and regular blood donors

Ferritin evaluation at baseline and after Whole blood donation

In case of Ferritin value ≤ 30 µg/L

Randomization
- Interval lenghtening
- Iron supplement → all days or alternance days

PROPOSAL

Survey
with the aim to propose a common consensus
on Iron deficiency management in blood donors
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