
SD-Plasma transfusion

protocols in children

Volker Witt 

St. Anna Kinderspital

Vienna, Austria



Disclosure 

• Head of the apheresis unit, blood blank and tissue bank, 

pediatric hemoncologist, neonatologist and pediatric

intensivist at the St. Anna Kinderspital, Vienna, Austria

• Medical director of plasmapheresis unit Plasmapunkt, 

Vienna, Austria

• Working as a physician in transfusion medicine at the

austrian red cross blood bank, Vienna, Austria

• Worked as a physician in transfusion medicine at the

Medical University of Vienna, Department of Transfusion 

medicine

09.03.2016 2



Indication 

• The main indication for the transfusion of 

plasma is to correct deficiencies of clotting 

factors, for which a specific concentrate is not 

available, in patients with active bleeding.

Liumbruno G. (SIMTI) Blood Transfus 2009; 7: 132-150
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Products available

• FFP = fresh frozen plasma

• Plasma with viral inactivation

– SD FFP = solvent detergent treated plasma

– MB FFP = methylene blue treated plasma

– Psoralen FFP = amatoselen (S59) plus UVA treated 

plasma

– Riboflavin FFP = riboflavin plus UV light treated

– UVC FFP = UVC treated plasma

Liumbruno G. (SIMTI) Blood Transfus 2009; 7: 132-150
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Solvent/detergent-treated plasma

• S/D FFP is a pharmaceutical product, obtained from a 
pool of about 1,000 units of FFP, with the following
characteristics:

– high batch per batch standardisation;

– declared concentration/activity of the biologically active
proteins;

– reduced immunological risks related to the presence of 
antibodies, cells (or their fragments);

– inactivation of the majority of potentially transmissible
pathogens;

– selective elimination of units contaminated by hepatitis A 
virus or parvovirus B19

Liumbruno G. (SIMTI) Blood Transfus 2009; 7: 132-150
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Side effects

• “Anaphylactic or anaphylactoid reactions due 

to hypersensitivity to infused plasma proteins 

or anti-IgA following the transfusion of Solvent 

Detergent Plasma (SDP) are rare (<1: 1000) 

and are likely to be of the same order as for 

FFP.”

Liumbruno G. (SIMTI) Blood Transfus 2009; 7: 132-150
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The usual starting dose of SDP is 12-15 mls/Kg.

• Monitor the response both clinically and with 
measurement of prothrombin time (PT), partial 
thromboplastin time (PTT)

• The infusion of SDP should begin as soon as clinical 
circumstances permit after thawing.

• Beware volume overload if rapid infusion is used in patients 
with limited cardiac reserve. (max rate 2-4mls/kg per hour 
in such patients)

• Each unit of SDP contains a standard volume of 200mls, in 
contrast to a unit of FFP, which contains 220-300mls.

• Plasma therapy should only be given where there is a clear 
clinical indication and where the expected benefit 
outweighs the inherent risks.
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Firm indications for giving plasma include:

• The correction of haemostatic disorders 

where no other more suitable therapy exists 

or is available.

• Emergency warfarin reversal where 

prothrombin complex concentrates are 

unavailable.
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SDP is only required for the reversal of over anticoagulation in 

the presence of major bleeding.

• Haemostatic failure associated with major blood 
loss

• Liver disease, either in the presence of 
haemorrhage, or prior to an elective procedure

• Acute Disseminated Intravascular Coagulation

• Factor V deficiency and acetyl cholinesterase 
deficiency

• The treatment of choice in thrombotic 
thrombocytopenic purpura (TTP) in conjunction 
with plasma exchange
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Blood Coagul Fibrinolysis 21:245 – 250 2010

for PEX Octaplas was used
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Br J Haematol. 2003 Jun;121(5):778-85.

Venous thromboembolism associated with the management of acute thrombotic thrombocytopenic purpura.

Yarranton H, Cohen H, Pavord SR, Benjamin S, Hagger D, Machin SJ.
Haemostasis Research Unit, Department of Haematology, University College London, UK. hyarranton@hotmail.com

Abstract

Venous thromboembolism (VTE) is not a feature of thrombotic thrombocytopenic 
purpura (TTP), but there has been a recent report of VTE in association with plasma 
exchange (PEX) treatment for TTP using the solvent detergent (SD) plasma, PLAS+SD. 
We reviewed the occurrence of VTE in 68 consecutive patients with TTP (25 men, 43 
women). Eight documented VTE events [six deep venous thromboses (DVTs), three 
pulmonary emboli] were identified in seven patients (all female) during PEX therapy. 
All six DVTs were associated with central lines at the site of thrombosis. Other known 
precipitating factors included pregnancy, immobility, obesity and factor V Leiden 
heterozygosity. VTE occurred at a mean of 53 d following the first PEX. The European 
SD plasma, Octaplas was the last plasma to be used in PEX prior to the VTE in 7/8 
events. This is the first report of VTE following Octaplas infusion. VTE is a 
multifactorial disease and, although several known precipitating factors were present 
in all patients in this study, the use of large volumes of SD plasma in PEX may be an 
additional risk factor. We recommend prevention of VTE with graduated elastic 
compression stockings (class I) at diagnosis and prophylactic low-molecular-weight 
heparin once the platelet count rises above 50 x 10(9)/l.
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personel communication BASG Mrs. Friedl: no Octaplas™ was involved in anaphylaxie / TACO
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THERAPEUTIC USE OF FFP
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Indications for the use of Plasma

• Supportiv transfusion in case of massive 
transfusions to stabilize the hemostatic function
(=> ROTEM)

• Exchangetransfusions, Priming of medical
systems (ECMO)

• Bleeding from Vitamin K deficiency

• DIC

• Congenital bleeding disorder where no factor
concentrates are available
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An approach to clinical reasoning for plasma transfusion

Patient with deranged coagulation

Bleeding

Give FFP

Coagulation corrects

Bleeding stops, uncertain effects on 
other cloncal outcomes, such as

mortality

Going to have an invasive 
procedure

Give FFP

Coagulation corrects

Bleeding prevented, uncertain
effects in other clinical outcomes, 

such as mortality
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• By using FFP instead of large amounts of 
crystalloids and colloids when major blood loss is 
expected, blood coagulation is probably less likely 
to be impaired. 

• Our results indicate, however, that the capacity of 
FFP to correct fibrinogen deficit is limited.
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• Every hospital was ask to collect data on 40 consecutive different patients
recieving FFP transfusions within a 3-month period.

• 114/4696 (2.3%) patients were 1 to 15 years old
– 38/114 (33%) on PICU

– 40/114 (35%) on operating room or recovery

– 55/114 (48%) for non bleeding indications (INR 1.6 (1.2-1.8)) INR reduction 0.1

– FFP dose: 12 ml/kg (25/104 recieving less than 10 ml/kg)

– 18/114 (16%) no documented INR or PT before

– 27/114 (27%) no documented INR or PT after

• 220/4686 (4.4%) patients were < 1 year old
– 176/220 (80%) on NIC

– 31/220 (14%) on operating room or recovery

– 136/220 (62%) for non bleeding indications (INR 1.7 (1.3-2.2)) INR reduction 0.2

– FFP dose: 14ml/kg (41/202 recieving less than 10 ml/kg)

– 18/114 (16%) no documented INR or PT before

– 27/114 (27%) no documented INR or PT after
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Who transfuses what in pediatric wards?

• 1607 blood products were delivered to 233 

children

– 806 pRBC

– 670 platelet concentrates

– 131 plasma units

• 68.2% oncohematological ward

• 15.4% intensive care unit

• 10.2% surgery

Navarro C. Arch Pediatr. 2011;1154-61
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Handbook of Pediatric Transfusion Medicine
2004
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Indication for Transfusion of FFP in children

• Emergency treatment of an acute bleeding disorder

• Liver transplantation

• Dissiminated intravascular coagulopathy

• Massive transfusion and coagulopathy of dilution

• Severe coagulation factor deficiency and bleeding

• Severe coagulation factor deficiency and planned invasive 

procedure

• ATIII, Protein C, Protein S substitution

• Plasma exchange in TTP

• Plasma exchange in Guillain-Barre-Syndrom

• Total blood exchange transfusions

Ebell, Salama Transfusionsmedizin in Pädiatrische Hämatologie und Onkologie Springer Verlag Heidelberg 2006, Editor H.Gadner, C.Niemeyer, G. Gaedicke, J.Ritter09.03.2016 27



L-Asparaginase induced Coagulopathy

• In 1953 when Kidd first observed that lymphomas in rat ans 
mice regressed after treatment with guinea pig serum the 
discovery of Apsaraginase started.

• Asparaginase was identified as a potential chemotherapeutic 
agent, and in 1961 when it was isolated as the antilymphoma 
component of guinea pig serum.

• In the 70-tes the agent was successfully introduced in the 
induction treatment of childhood ALL

• Since today three different pharmaceutical formulation are 
available:

– Erwinia™ (Erwinia chrysanthemi derived)

– Crasnitin™(E.Coli derived)

– Pegylated asparaginase (Oncospar™)
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L-Asparaginase induced Coagulopathy

Leukemic blasts need asparagine, normal cells not
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L-Asparaginase induced Coagulopathy

Thrombosis (mostly CNS thrombosis) are related to other thrombotic risk factors like Factor V Leiden, inserted central venous

catheter a.s.o.

U.Nowak-Göttl Blood Coagul Fibrinolysis 1995:761-4; U.Nowak-Göttl Fibrinolysis 1994:761-4
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L-Asparaginase induced Coagulopathy

• Impairment of protein synthesis

• Changes in coagulation factor function

�Haemorrhage

�Thrombosis
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L-Asparaginase induced Coagulopathy

P A

P = procoagulatory factors; A = anticoagulatory factors
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L-Asparaginase induced Coagulopathy

P = procoagulatory factors; A = anticoagulatory factors
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L-Asparaginase induced Coagulopathy

P = procoagulatory factors; A = anticoagulatory factors
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L-Asparaginase induced Coagulopathy

P = procoagulatory factors; A = anticoagulatory factors
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How to prevent 

How to treat

?
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L-Asparaginase induced Coagulopathy

P = procoagulatory factors; A = anticoagulatory factors
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L-Asparaginase induced Coagulopathy

P = procoagulatory factors; A = anticoagulatory factors
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L-Asparaginase induced Coagulopathy

P = procoagulatory factors; A = anticoagulatory factors
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L-Asparaginase induced Coagulopathy

P = procoagulatory factors; A = anticoagulatory factors
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L-Asparaginase induced Coagulopathy

P = procoagulatory factors; A = anticoagulatory factors
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L-Asparaginase induced Coagulopathy

P = procoagulatory factors; A = anticoagulatory factors
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Treatment guideline St. Anna Kinderspital

Action
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results from 4 patients with ALL and L-Asparaginase induced

coagulopathy in BFM induction therapy treated with

Octaplas™ and Kybernin™

Before After 

PT 40 (35 – 60) 65 (60 – 85) [%]

Fibrinogen 62 (48 – 78) 98 (67 – 120) [mg/dl]

ATIII 52 (40 – 58) 75 (65 – 85) [%]

D-Dimer 2.9 (1.0 – 8.5) 2.6 (1.0 – 7.6)

Laboratory results in morning where used as before and 
results from the 12h to the next day as after 
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Single center study, small patient number (42 

children), single donor plasma used, dose 10 

ml/kg bw (5-20 ml/kg bw), no bleeding

occurred, no comparison to the „non“ treated

group.
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Bleeding complications

• Without thrombocytopenia or infection or 

secondary not seen in our institution during 

the last 10 years
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Thrombotic complications

• Thrombosis of CNS sinus venosus seen in 

treated an non treated patients (statistics 

under working process)

• Further risk factor (not studied) like CVC, 

Factor V Leiden a.s.o. in nearly 40% of the 

patients
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Octaplas™ transfused in the St. Anna Kinderspital 
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Use of TPE in the St. Anna Kinderspital

• From 1996 to 2016 8116 units of Octaplas™ 
were transfused

• Main indications:

– Coagulopathie

• After chemotherapy (L-ASP + Corticoids)

• Unknown reason

• Hepatopathy

• Sepsis / DIC

• Bleeding

– Total plasma exchange
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TPE at St. Anna Kinderspital

• Median age 13.8 y (0.94 – 22.7)

• Median bw 40 kg (9.9 – 80)

• In median 6 TPE per patient (1 – 40)

• In median 1940 ml plasma exchange (372 – 5270)

• In median 48.2 ml/kg plasma exchange (13 – 99)

• In median 10 Octaplas™ (2 – 19) 

• 70% of all transfused Octaplas™
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TPE at St. Anna Kinderspital

• Indications
– TTP

– Myasthenia gravis

– Opsoklonus Myoklonus Syndrom

– Sepsis

– SIRS

– ITP

– MTX-Intoxication

– Hyper IgE

– Dysproteinemia

– AIHA

– Autoimmune disease

– Rhabdomyolysis
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Cell separators

OPTIA™ AMICUS™ Life18™

Cobe 
spectra™
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Plasma exchange fluid used
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Handling of plasma exchange fluid

Octaplas™

HA 5 – 8%

HA 5 – 8% Octaplas™

n=190

n=17

n=74
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INR pre and post
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aPTT pre and post
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ATIII pre and post
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Side effects

• Side effects in conventional transfusion 

episodes

– No reported severe adverse effects

• Side effects in TPE

– 1 edema, itching (first TPE, change to HA 5% as 

exchange fluid)

– 1 catheter occlusion (Hickman catheter)
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conclusions

• TPE with Octaplas™ in children and young adults is 
save

• TPE with HA leads to a dilution coagulopathy in 
contrast to TPE with Octaplas™ only and Octaplas™ 
in combination with HA

• Octaplas™ could be used in combination with HA to 
avoid dilution coagulopathy after TPE

• The efficiency for treatment of the L-Asparaginase 
induced coagulopathy is under a prospective study 
protocol
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Immediately after admission 

alternate day hemodialysis and PE 

were commenced with an initial 

exchange volume of ca. 90 mL/kg 

Octaplas with each session. The 

change to plasma infusions (60 

mL/kg/week) 2 weeks later was 

followed by a relapse 1 month 

after first presentation

Haller American Journal of Transplantation 201009.03.2016 63


