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2Objectives

 Describe the young donor safety initiative in the 

American Red Cross  

 Evaluate the data on the effectiveness of the 

interventions to improve safety for young donors

 Derive safety recommendations for a program 

targeted to high school blood donors
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American Red Cross, 2011

Distributions (Denominators) :

6 M Red Cells

1.7 M Plasma

850,000    Apheresis Platelets

250,000    WB-derived Platelets

40,000 Pooled WB Platelets
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Young donor 

safety initiative

Photo credit: Pueblo Chieftain, Chris McLean,Sept 4, 2009

“The first donor younger than 18 

during a blood drive Tuesday at 

the High School.”



55Background 

 Donors younger than 19 years contribute 

substantially to the blood supply 

 16 year olds are increasingly recruited as more 

States lower their minimum age for blood donation
In 2006:  ~15 States  

In 2010:  ~34 States  

Most states require parental permission 

 16-18  year olds account for ~16% of the whole 

blood donations in the American Red Cross during 

the school year

16- to 18-year-old Whole Blood Donors



6Syncope and related complications
Donor subgroups, by age

Eder et al, 2008 J Amer Med Assn 299(19):2279-2286. 
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Predonation education 

Drive set-up and environment 

 Water ingestion before donation and within 10-20 min

 Muscle tension during phlebotomy

Staff supervision and phlebotomist skills 

 Distraction during phlebotomy

Donor selection, collection 

 Donor eligibility criteria –height and weight restrictions  

 Automated red cell collection

Post-reaction instructions to donors and parents

AABB Safety Recommendations

AABB Bulletin # 08-04

August, 2008
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9Education, Donors & Parents

9

A new brochure for high school students tells donors and parents 

what to expect and how to prepare

What 

happens

How to 

prepare

Addresses 

parents’ 

questions

Special advice for 

student athletes

What to 

expect 

afterward



10High School Documents

Student Volunteers

School Nurses

Coaches/Student Athletes
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12Effect of Standard Drive Guidance

Conclusion:  A standard work process was associated with a 
significantly decreased rate of prefaint reactions among                
16- and 17-year-old donors in 3 of the 4 regions. 

Region 16-yr olds 

(% Total)

A 0 0

B 0 30%

C 36% 38%

D 35% 37%

Decrease  <-- >  Increase
0.6 0.8 1 1.2 1.4

Risk of Reaction, control vs. study period

OR, 95% CI

Eder et al. Transfusion 2009 Vol 49(Suppl) 51A abstract

16- 17 year old whole blood donors
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14High School Donors

16 years old

5 ft

50 kg  

TBV = 3.1 L

16 years old 

5 ft, 9 in

65 kg  

TBV =  4.7 L

11%

(13%)* 17%

(20%)*

Nadler et al. Prediction of blood volume in normal human adults, Surgery 1962; 51:224

* Holme et al Prediction BV: do current nomograms overestimate? Transf 2008; 48 910

Loss (% blood 

volume) with 525 mL

whole blood 

donation
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If you are 5’ 1” 5’ 2” 5’ 3” 5’ 4” 5’ 5” > 5’ 6”

You must 

weigh at least
133 129 124 118 115 110

Boys: 

Girls: 

* All high school students and donors < 19 yrs; Effective, Fall 2009

Predicted to prevent ~16% of prefaint/faint reactions and 

identifies ~9% of current donors in this age group (16-18 yr).  

Recruitment strategies will likely compensate for donor “loss”

If you are 4’ 10” 4’ 11” 5’ or taller

You must 

weigh at least
120 115 110

New Selection Criteria For Young Donors*



1616Timeline
System-wide Interventions

School Year 

(Sept to May)
Activity

Baseline

2005 • Implement ARC Hemovigilance Program 

• Establish baseline complication rates 2006

2007

Transition

2008

• Supervisor initiative  

• Standard educational material for high school donors

• Standard drive guidance, pilot regions

 Predonation hydration and muscle tension advice  

2009 • Height/Weight Selection Criteria ( <19 yo)

Eder et al. Transfusion, 2011, in press 



1717Total WB Collections, School Years
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Eder et al. Transfusion, 2011, in press 



1818Overall Complication Rate    
By Age
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1919Relative Risk of Complications
Female Donors
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R
e
la

ti
v
e
 R

is
k

0.90

1.00

1.10

1.20

1.30

1.40

2005 2006 2007 2008 2009

0.80

1.00

1.20

1.40

1.60

1.80

2005 2006 2007 2008 2009

Age

16

17

18

19

20
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2020Types of Complications

Donor 

Age

Complication

School Year Percent Decrease

2005-7 2008 2009

2009 vs. 

2005-7

2009 vs. 

2008

16

Prefaint 1053.3 876.8  731.9  33% 18%

LOC 43.1 43.3 37.1  14% 14%

Injury 6.4 6.3 7.1 NS NS

17

Prefaint 868.0 777.3  662.7   25% 16%

LOC 37.9 38.0  36.0  NS NS

Injury 5.2 4.8  5.7   NS NS

18

Prefaint 725.6 655.5  600.3  18% 9%

LOC 31.3 30.9 30.4 NS NS

Injury 3.5 3.6   4.6 NS NS

Minor and Major Categories

LOC, loss of consciousness; NS, not significant

Eder et al. Transfusion, 2011, in press 



2121Summary 

 16-18 year olds accounted for 16% of whole blood 

donations in the 2008 and 2009 school years

 Selecting donors with an estimated blood volume        

> 3.5 L significantly decreased reactions among  

16-18 year olds in 2009 compared to previous 

school years

 Benefit was most apparent in youngest age group
▪ 16 year olds: 18% decrease in presyncopal symptoms   

14% decrease in syncope

▪ 17 year olds: 14% decrease in presyncopal symptoms

▪ 18 year olds:   9% decrease in presyncopal symptoms

Young Donor Safety Initiative 

Eder et al. Transfusion, 2011, in press 
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232-unit RBC collections
Trends – 6 ARC regions 

Eder, ARC Hemovigilance Program 
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24Donor Selection

Whole Blood 2u RBC

Weight (lbs)           Male 

Female

> 110  

> 110  
EBV > 3500 mL (2009)

> 130 [>141**]

> 150 [>152**]

Height                Male

Female

NA

NA

> 5’ 1”
> 5’ 5”

Hematocrit 38% 40%

Volume collected ~ 500 mL 400 mL

Donation interval 8 weeks 16 weeks

*Donor criteria for MCS+ (Haemonetics) **Trima (Gambro), TBV > 4500 mL

Eder et al. J Clin Apher 2008; 23 (1): 1 (abstract). 



25Complications, Apheresis vs WB
Trends – Male donors – 6 ARC regions 
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26Conclusions

 Safety initiative led to significant reductions in the 

rates of immediate reactions after whole blood 

donation

 Automated (2-unit) RBC collections by young donors 

are increasing and have a favorable safety profile 

 Further study is needed to evaluate delayed 

complications and determine if a good experience at 

an early age increases lifetime blood donations


