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Plasmapheresis vs Whole Blood Donation 

Plasmapheresis Multicomponent  apheresis Whole blood donation 

30 – 60 min. 20 – 70 min.  7 – 15 min.  

Multiple cycles Multiple cycles Single phase collection 

600 – 700 ml collected Max 700 ml collected 405 – 495 ml collected 

Gradual intravascular volume changes Gradual intravascular volume changes  Rapid intravascular volume changes 

Compensatory transcapillary refilling 
may occur during the procedure  
(0,5 – 2 ml/min.) 

Compensatory transcapillary refilling 
may occur during the procedure  
(0,5 – 2 ml/min.) 

Minimal compensatory transcapillary 
refilling during the procedure 

Can include IV procedural volume 
replacement 

Can include IV procedural volume 
replacement 

No procedural volume replacement  

Only plasma collected Erythrocytes and/or platelets and/or 
plasma are collected 

Erythrocytes, platelets, leucocytes, 
plasma are collected 

Erythrocytes (almost) entirely returned 
to donor 

Selective return. Possible reduction of 
erythrocytes and iron 

Reduction of erythrocytes and iron 

Small amount of AC returned to donor  Small amount of AC returned to donor  No AC returned to donor 



Top perceived deterrents to plasmapheresis 

Bagot 2013 

WB            P X 

WB     P     WB 

WB     P     Stop 



Recruitment and retention strategies 

• Focus on providing relevant and sufficient information and educating 
donors on the additional value of plasmapheresis donation to the 
collection agency, wider community, patients and him/her self. 

• Emphasize safety of plasmapheresis donation, including the return 
process. 

• Ensure positive early experiences with additional attention, including 
efficiency of the pre-donation process, providing an experienced 
phlebotomist and reducing perceptions of donation time. 

• Offer flexibility in scheduling plasmapheresis appointments, tailoring to 
suit donors’ varying schedules, initially mimiking WB frequency. 

• Follow-up promptly to keep donation salient for donors to support regular 
donation patterns 

Bagot 2013 



Decree november 2nd 2015 

Art. 2. 

Donor awareness raising and information 

     1. Voluntary blood donor Associations and Federations, blood 

establishments and collection units make available to donors 

informative material that is accurate and properly clear for 

donor awareness raising and information about the value of  

voluntary, non remunerated, conscious and periodic donation. 



Plasma volumes issued to fractionation 
Italy, 2000-2020 

Plasma and PDMP programme, 2016-2020 
CNS, G. Calizzani, F. Candura, 2018 
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Transfusion activity: quantitative indicators  
Italy, 2015-2017 

Rapporti ISTISAN 16/38 
Programma di autosufficienza nazionale, 2017 
CNS (L. Catalano 2017 - 2018) 

2015 2016 2017 

Donations (whole blood+apheresis)/1000 pop 50,36 50,0 49,6 

Donations (whole blood+apheresis)/Total donors N. 1,78 1,8 1,8 

Whole blood donations/1000 pop 42,38 42,4 42,6 

Whole blood donations/Whole blood donors N. 1,63 1,6 1,6 

Apheresis donations/1000 pop 7,98 7,6 7,0 

Apheresis donations/Apheresis donors N. 2,08 2,1 2,1 



Transfusion activity: yearly variations (%) 
 Italy, 2014-2017 

2014 - 15 2015 - 16 2016 - 17 

New donors + 5,8 + 4,0 - 4,0 

Donor population + 0.3 - 1.7 - 0,4 

Whole blood donations - 0.4 0 + 0,1 

Plasmapheresis donations - 1.2 - 4.8 - 6,2 

Rapporti ISTISAN 16/38 
Programma di autosufficienza nazionale, 2017 
CNS (L. Catalano 2017 - 2018) 



Decree november 2nd 2015, annex IV - V 

600 ml minimum volume, 700 ml maximum (excluding anticoagulant),   
 max 1,5  l /month,  
    max 12  l /year. 
 
14 days minimal lapse between two plasma donations. 
 

450 ml minimum volume, 600-650 ml maximum (excluding anticoagulant),   
   max 1,5  l /month,  
   max 10  l /year. 
 
14 days minimal lapse between two plasma donations. 

Plasma collection by apheresis 

Decree march 3rd 2005, annex 1 



Source plasma units sent to fractionation (≥ 667 g)   
Italy, gen 2016 – feb 2018, per month 

Number % of total 

CNS, G. Calizzani,  2018 



Principles of donor selection 
Frequency of apheresis donation and maximal 

amount of collected plasma 

For donors weighing 50-65 kg, the total blood volume should be estimated. 

Current recommendations are made in the absence of conclusive studies of outcomes from 
different regimes of volumes and frequencies of plasmapheresis. Despite some data being 
available from studies with several years of follow-up, further short- and long-term 
prospective studies are needed and should be undertaken. 

 EDQM, 19th Edition 2017, Chapter 2 



16 : 100 = 600 : X (TBV) 
X (TBV) = 3750 ml 

20% = 750 ml 

% ml 

EDQM, 19th Edition 2017, Appendix 2 



EDQM, 19th Edition 2017, Appendix 2 

16 : 100 = 600 : X (TBV) 
X (TBV) = 3750 ml 

20% = 750 ml 

% ml 



Max  
plasma volume  

(ml) 

AC Minimal  
lapse between  
two donations  
(hours-days) 

Max 
donations/year  

(N) 

Max 
volume/year 

(L) 

Australian Red Cross Blood 
Service 2012 

800 excluded 14 d 26  21 

FDA ⁄ CBER Guidelines 1992 880 included 48 h 104  78  

EDQM 19th Edition 2017 750 excluded 48 h 33  25 

German Guidelines 2017 850 included 48 h 60  45  

French Arrêté 2017 750 excluded 14 d 24  18  

Plasmapheresis volume and frequency 
International overview 

Italian Decree 2015 700 excluded 14 d  20 12  



Intermittent flow plasmapheresis (IFP)  
and Extra-corporeal volume (ECV) 

• ECV(max) during donation does not reliably predict the degree of hypovolemic 
stress, as long as it remains below 20 % TBV (14,0 ml per Kg body weight).  

• Plasmpheresis donors need not be deferred if ECV exceeds 16% TBV (10,5 ml per 
Kg body weight). 

Karger 2006 

• Hemodynamic response to intravascular volume changes of up to ≈ 20% of TBV 
in the setting of IFP is sufficient to maintain cardiac function.  

• Administration of volume replacement as part of the source plasmapheresis 
donation process, using procedural saline or oral fluids, results in a net end-ECV 
well below any of the presented single unit whole blood or source plasma 
collection volume guidelines. 

Becker 2015 



Systemic Adverse Events 

Whole blood or Apheresis donation: 

Blood volume loss 

 

• Hypotension  

• Vasovagal reactions (VVR) 



VVR per donation type 

VVR (%) 

Whole blood 0,1 - 0,5 

Plasmapheresis 0,2 - 0,5 

Platelet apheresis 0,6 - 0,8 

Despotis 1999, Crocco 2009, Amrein 2012, Burkhardt 2015 
 

Narbey 2016 

Immediate reactions OR 

Apheresis vs whole blood 1,53 (1,38-1,70) P < 0,0001 

Delayed reactions OR 

Apheresis vs whole blood 1,61 (1,11-2,32) P < 0,0001 



Total Systemic (Syncopal-Type) Complication Rates  
by Age, Sex, and Donation Status 

Eder 2008 



Brodsky, Eder – Pulse Study 1997 

Risk factors for VVR at donation 



VVR and Estimated Blood Volume 

• Collection <15% of total blood volume 

Wiltbank 2008, Eder 2009 

EBV (ml) VVR (Adj. Hazard Ratio) 

<3500 2.88 

3500-4000 2.09 

>4775 1 

Eder 2012 

Adverse Reaction incidence per 1000  



VVR 
Consequences 

• In 4-9% of cases: injuries from syncope and fall (Bravo 2011, Narbey 2016) 

• Frequent cause of reduced donor return rates (Riga 2015, Burkhardt 2015) 

• The strongest deterrent effect is seen for:  
• Repeat donors (33% vs 20% of first time donors) (France 2004) 

• Male (OR 3.95, 95% CI 2.19-7.11 vs female OR 1.78, 95% CI 1.35-2.35) 
(Veldhuizen 2012) 

• Observing a donor being treated for VVR was associated with:  
• self-report of VVR symptoms in non-first-time blood donors, 

• slower rate of return in the following 2 years in first-time donors (Ditto 2014) 



VVR 
Prevention 

• Physiological strategies  
• Pre-donation water loading  

• Applied muscle tension (AMT) 

• Consumption of caffeine 

• Psychological strategies  
• Emotion regulation to reduce stress or anxiety 

• Audio-visual distraction 

• In situ social support  

• Experienced phlebotomist 
Thijsen 2017 



Plasma collection methods,  
PDMP yield, adverse events 

Adverse events: moderate/severe (%)  3.3             2.0              0.4 
 
  -  Vasovagal: moderate/severe (%)      0.4                0                0 
 
  -  Citrate reactions (%)    0              0.7                0 

* The number of participants donating at least once under each method. 

Target 840 ml 
Saline infusion 

250+250  
Target 750 ml 

No saline infusion 

Target 800 ml 
Saline infusion 

500  

Buzza 2012  



Criteria for saline infusion  
during plasmapheresis  

Consider intraprocedure + end saline infusion if: 

 
•   Age < 19 

•   First donation 

•   Weight 50-55 Kg 

•   History of VVR 



Conclusions 

1. The increasing demand of PDMP and the observed decrease in WB 
donations /RBC transfusions prompt new strategies centered on 
plasmapheresis and improvement of its efficiency, besides strict 
compliance to GPG/GMP requirements. 

2. The standards (about volume and donation frequency) ratified by the 
Italian Decree november 2nd 2015 look adequate to guarantee donor 
safety, PDMP quality and system sustainability. 

3. Specific interventions are required focusing on donor information and 
support, aimed to improve his/her global donation experience, minimize 
adverse reaction incidence and increase intention to donate. 

4. In particular, saline infusion intra and/or at the end of procedure allow to 
better control extracorporeal volume, within safety thresholds, even in 
donors at major risk of VVR (young, first time, low BMI-EBV, fear/anxiety). 


