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* |n the United States and developed countries,
whole blood is rarely used.

* Within a few hours or days, some coagulation
factors, especially V and VIll, and platelets
decrease in quantity or lose viability in stored

whole blood.






Preparation of Components

 Summary — One unit of whole blood can
produce:

— Packed RBCs

— Fresh frozen plasma (FFP)

— Cryoprecipitate (CRYO)

— Single donor plasma (SDP) — cyro removed
— Platelets
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Figure 5.1 Diagram showing unit of whole blood and integral plastic bag system used for
preparing blood components.
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Figure 5.2 Diagrammatic illustration of the separation of whole blood into red cells, plasma, and platelet
concentrate.
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History of Blood Transfusion

Your blood can save 4 lives.
DONOR

WHOLE BLOOD
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Preparation of RBC, FFP, FP24, and Liquid Plasma

Hold at 1-6 C

Up to 8 hrs \
Up to 24 hrs

Whole Blood

Up to 5 days following
WB Expiration date

FFP store -18 C
RBC store at 1-6 C

"""" FP24 store -18 C

= = Liquid Plasma at 1-6 C
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Preparation of RBC, FFP, and Platelets

RBC at 4C

Platelet Concentrate, at 22C

Whole Blood.
Hold at 22C for up to 8 hrs

Platelet Rich Plasma

ard Spin at 22C
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FFP at -18C
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Component preparation

Principle - Differential Plasma +
centrifugation Platelets
Red cells

— Packed cells

— Red cells + additive

Plasma

— Bank plasma

— Fresh frozen

— Cryo supernate

Platelets

— Platelet rich concentrate
— Platelet rich plasma

Cryoprecipitate










Preparation of platelet concentrate
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PLASMA TRANSFUSION

* Plasma Prophylaxis for Invasive Procedures

* Before performing invasive procedures
physicians often transfuse plasma to patients
with modest abnormalities in coagulation
tests [eg,theprothrombin time/international
normalized ratio (PT /INR) or activated partial
thromboplastin time (aPTT)], with the goal of
reducing the bleeding risk



In most cases, this practice exposes patients to all the
risks of plasma transfusion without providing a real
benefit.

This is because

1) mild-to-moderate abnormalities in test results like
the INR fail to predict bleeding in non bleeding
individuals;

2) modest elevations in the INR are usually not
corrected to normal by plasma transfusion;

3) prior RCTs and observational studies failed to show
that prophylactic plasma transfusions affect bleeding
outcomes



Plasma Transfusions to Treat Bleeding

* Plasma transfusion is indicated for bleeding
patients with multiple coagulation deficiencies
(eg, liver disease, DIC).

* |tis also indicated to manage patients with
specific plasma protein deficiencies (eg, Factor
XI deficiency) for which a licensed coagulation
factor concentrate is not available
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Massive Transfusion Protocols

"Massive transfusion" is most often defined as transfusion of adults with 10 or
more RBC units in a 24-hour period, although other definitions (eg, 4 RBC units in
1 hour) are also used

In the past, trauma patients with substantial blood loss were typically treated with
RBC transfusions plus crystalloid, with hemostatic products such as platelets,
plasma, and cryoprecipitate administered based on laboratory test results.

In recent years, this approach was largely superseded by a more aggressive and
empiric approach, whereby the initial resuscitation of trauma patients is focused
on early transfusion with plasma, platelets, and RBCs in a fixed ratio (eg, 1:1:1;
note: for platelets, the "1" refers to a single whole-blood derived platelet
concentrate and not 1 apheresis platelet unit).

These fixed ratios are intended to approximate the transfusion of whole blood
through a combination of components in order to prevent dilutional coagulopathy.

The fixed ratio or "formula-based" approach was devised by military physicians
during the Irag and Afghanistan wars of the 2000s.

Currently, it is common for blood banks to incorporate fixed ratios of blood
components (ie, 1:1:1 or 1:1:2) into their local massive transfusion protocols
(MTPs).



Massive Transfusion Protocols

* Laboratory based, targeted transfusion of
specific components is often used after the
patient has stabilized.

* |tis important to note that although much of
the data on MTPs relates to trauma, in civilian
hospitals, massive transfusions are actually
more likely to occur among other patient
populations (eg, solid-organ transplant
patients and cardiac surgical patients).



Massive Transfusion Protocols

 Group AB plasma is a preferred blood component
in trauma MTPs before blood group
determination because it lacks anti-A and anti-B.
However, because AB plasma is in short supply
due to the low frequency of type AB donors (-
4%), group A plasma has been used in several
centers as an alternate to AB plasma.

e Studies of group Band AB trauma patients who
have received group A plasma support the safety
of this practice, although the data are limited.
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SJRH 2013 MASSIVE TRANSFUSION (MT) FLOW DIAGRAM
TRAUMA PATIENTS CONSIDER

s N\
Any one or more of the following: * EARLY FO.R AI?ULTS:
MASSIVE BLOOD @ Potential for bleeding >150 mL/min Tranexamic acid 1000 mg IV over
LOSS (“2L/15 mins) 10 mins then 1000 mg IV over 8
@ Potential for loss of >50% of blood volume in 3h hours (IF <3HOURS SINCE TIME
@ Requirement of >4RBCs in 4h in an | OF INJURY) )
adult and 40 mL/kg in a child

—

[ ACTIVATE MT PROCEDURE ]
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. re-draw (O Level 1 Rapid Transfuser READIED A 7154 0r 63335
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LIMIT CRYSTALLOID (O Notify TM STAT if change in patient (IgEDRIBAgsRI]gSmL /kg 430 mins
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) 5 P % | © PLASMA 10-15 mL/kg
MAINTAIN NORMOTHERMIA - (O Complete TM product )

o acknowledaement orders **Dosing requirements @ discretion of MT
| keep temp >35°C ) _ g J Physician

'r
MAINTAIN SBP 90 mmHg (or if - ANTI

CIPATE THESE
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anticoagulated or has a known PTT < 45s Ca 21.15 mmol/L Transfusion reactions
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Warfarin Reversal

* During clot formation, several coagulation factors such as
Factors I, VII, IX, and X associate with the surface of
activated platelets via hydrophobic protein domains called
gammacarboxyglutamic acid (Gla) domains.

* Gla domains help ensure that when activated, coagulation
factors localize where they are needed to provide full
hemostatic function. To form Gla domains, specific glutamic
acid (Glu) residues must undergo posttranslational
gammacarboxylation.

 The reduced form of vitamin K is required to contribute
electrons to these carboxylation reactions. In the process,
vitamin K becomes oxidized. Enzymes called vitamin K
epoxide reductases serve to recycle vitamin K back to its
"useful" reduced form sogammacarboxylation reactions



 Warfarin, which is structurally similar to
vitamin K, competitively inhibits the epoxide
reductases.

 Thus, warfarin intake causes a deficiency of
reduced vitamin K, which in turn causes
decreases in the functional activity of Factors
Il (thrombin), VII, IX, and X, as well as
antithrombotic factors: proteins C and S.



Types of Plasma

e Several varieties of plasma are available for
transfusion, including Fresh Frozen Plasma (FFP),
Plasma Frozen Within 24 Hours After Phlebotomy
(FP24), and solvent/ detergent treated plasma (SD
plasma) .

* By definition, FFP is frozen within 8 hours of collection
and transfused within 24 hours of thawing, to preserve
levels of the most heat -labile coagulation factors,
Factors VIl and V. Many transfusion services provide
Thawed Plasma, which is plasma that has been thawed
and maintained in a closed system at | to 6 C for 24
hours



CRYOPRECIPITATE
TRANSFUSION

* Cryoprecipitate iIs a plasma derivative that Is
relatively enriched for fibrinogen, Factor VIlIl,
von Willebrand Factor (VWEF), fibronectin, and
Factor XIII.

* There are limited indications for
cryoprecipitate, as there are pathogen reduced
products and recombinant products available
for several of the indications where
cryoprecipitate was used previously
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Quality Control

Cryoprecipitate

2.1 Storage and shelf life:®"

Component Shelf life when frozen | Shelf life when thawed
Cryoprecipitate 12 months at -18°C or | Pooled/Open system:
(CRYO) colder Up to 4 hours stored at

20-24°C if pooled.

Must not be re-frozen




9.2

9.3

5.4

9.5

9.6

5.7

Thawing and Pooling Cryoprecipitate

The temperature of the waterbath/ thawing device used to thaw
cryoprecipitate must be checked and documented each time the
equipment is used.®?

The waterbath/thawing device used for thawing blood components
should be cleaned on a regular basis and whenever there is a risk of
contamination (i.e., leaking of a blood product container).

Cryoprecipitate is thawed in a plastic over-wrap to prevent
contamination of the ports.®?

Waterbaths and other heating devices used to thaw blood products
shall not be used for incubation of tests containing biological
specimens.®?

Cryoprecipitate must be thawed at a temperature of 30 to 37°C. or by
use of an approved thawing device.®?

Automated thawing devices may be used for thawing cryoprecipitate.
The manufacturer's instructions must be followed.



6.1

Check level of water in waterbath. If the water level is low, add warm
water and allow the temperature to equilibrate to an acceptable
temperature (30°C-37°C).

6.2

Remove the number of cryoprecipitate units from the freezer as
requested.

One unit of cryoprecipitate contains approximately 285g of fibrinogen.
An order for 10 units of cryoprecipitate for an average sized adult
patient is typical at many hospitals (1-2 units of CRYO per every 10kg
body weight)®’

6.3

Carefully inspect each bag for signs of cracking or breakage,
especially around the ports at the top of the unit.

6.4

Place units in a plastic over-wrap bag. Each over-wrap bag should
contain no more than 2 units. See Procedural Notes 8.1.




Thawing and Pooling Cryoprecipitate

-5 Compress the bag around the cryoprecipitate to remowe as much air
as possible. Secure the top of the bag with a clamp ora hemostat, if
desired.

B Head and record the temperature of the waterbath/thawing dewvice.
The temperature must be 302 to 3T

i Flace the wrapped G .1 Weights may be placed on top of
cryoprecipitate into the the units to keep them submerged
waterbath/thawing and speed thawing.
dewvice. B. 7 2 Keepthe end of the plastic bag

abowe the water level to prevent
contamination of the ports.

-8 Check the cryvoprecipitate every 5 minutes. Sently knead the thawed
units to re-suspend the cryoprecipitate. Thawing time should not
excead 10 minutes. For automated heating devices, set timer for 5
minutes.

29 RHemowve the cryoprecipitate bagi(s) from the waterbath/thawing dewvice
when thawing is complete.

_10 Inspect each uniti{s) for G 101 If the container(s) is not intact or
evidence of leaking and does not meet wvisual inspection
perform wisual criteria, discard as perlPA. 005 -
inspection. See IMM.0OO3 — Final Disposition of Blood, Blood
“Wisual Inspection of Components and Other Related
BEBlood, Blood Froducts MHMot Suitabkle for
Components and Transfusion Manual FProcedure.
Fractionated Products. Select a differeant unit from the

freezer

-1 Assemble matenals in designated pooling area. See Cluality Control
9_8.

12 Re-suspend the thawed 5. 12 1 Wearing clean gloves remowve a
cryoprecipitate carefully plasma transfer set from its packagse
and completely. either by and close the clamp on the line.
kneading it into the 512 .2 Using aseptic technique,. loosen but
resicdual 10 -159 mL of do not remove the cap from one end
plasma or by adding of the transfer set.
approximately 10 mL of 5. 12 3 Remowve the protective cap from one
0.9% sodium chloride port of the 'V saline bag.

(normal saline for IV 512 4 Remowe the cap from the transfer

use) and gentlhy re-

set and insert into the port of the IV
suspend.

saline bag.

51259 Remowe the protective cap from one
port of one of the cryoprecipitate
bags.

5. 126 Using a similar technigue, insert the
other end of the plasma transfer set
into the first cryoprecipitate baqg.




Thawing and Pooling Cryoprecipitate

5. 127 Elewvate the saline bag and open the
clamp of the transfer set and allow
10 mbL of saline to flow into the first
cryoprecipitate bag. Clamp the
transfer set and mix thoroughly to

resuspend the precipitate.

Transter the contents of the first bag to the next bag and each
subsequent bag using the ever increasing volume to flush the
dissolved cryoprecipitate until all contents are in the final bag.

Use a tubing stripperto ensure as much as possible of cryoprecipitate
mixture flows into the last bag.

Close the clamp. Use atube sealing method (heat sealer or hand
sealer and clips) to seal the tubing three times. See Procedural MNotes
8. 2

16

Cut the tubing, leaving tvwo seals close to the cryoprecipitate bag.

AT

Fecord the lot number and expirny date of 0.9% stenle IV saline added.

oo

18

Frepare the label forthe pooled cryoprecipitate bagwith the following
modified component information: =2

Product name (e.g.. pooled cryoprecipitate)

Mumber of units in pool

Mame of facility preparing componeaent

Unique numeric or alphanumeric identification of pooled
component. See Procedural Motes 8.3

ABO of pooled component (if all units of same ABO)
Approximate volume of pooled componant

Date and Time of expiry of pooled componant

Label the pooled cryoprecipitate bag with the following recipient
information:

- FRecipient's family and given name(s)
- FRecipient's identification number(s)
- ABO group of recipient

5.1%9

Attach the compatibilitw component label to the bag of pooled
cryoprecipitate.

.20

Issue product. If there is no computer system used to issue blood
components, write the patient and product information onto the
Issue/Transfusion record. See Procedural Motes 8. 4 and M. 0O04-
PManual Issuing of Blood, Blood Components and Ciher Related
Products Using the Issue/Transfusion Record.

.21

Store at 20-24°C until iIssue




Cryoprecipitate

* Cryoprecipitate is suggested for fibrinogen replacement for
acquired hypofibrinogenemic conditions such as liver
transplantation and postpartum hemorrhage Pathogen
reduced concentrates are standard-of-care to treat Factor
VIII deficiency, congenital hypofibrinogenemia,
dysfibrinogenemia, and von Wille brand disease. Congenital
Factor Xlll deficiency, associated with a delayed bleeding
phenotype, is extremely rare, and there is now a
recombinant Factor Xlll concentrate available.

* Fibronectin is not currently used as a therapeutic agent.
Thus, cryoprecipitate is primarily used to replace fibrinogen
in patients who are bleeding or having invasive procedures



Cryoprecipitate

* Plasma, cryoprecipitate, and fibrinogen concentrate
are all sources of fibrinogen. However, the volume of
plasma needed is considerably larger than that of
cryoprecipitate to achieve the same replacement dose
of fibrinogen (eg, 300- 400 mg of fibrinogen can be
replaced with 250 mL of plasma or with only 10-15 mL
of cryoprecipitate) .

* Fibrinogen concentrate is also a low-volume option,
and it has the additional advantages of being pathogen
reduced and requiring no thawing time. To date,
cryoprecipitate and fibrinogen concentrate have not
been directly compared in clinical studies.



Cryoprecipitate

Cryoprecipitate is prepared from single-donor plasma by
gradual thawing of rapidly frozen plasma.

This process causes precipitation of proteins rich in
fibrinogen, as well as factor VIII.

Each unit of cryoprecipitate typically yields 100 to
250 mg of fibrinogen, 80 to 100 units of factor VIII, and
50 to 60 mg of fibronectin.

Cryoprecipitate is a plasma product and therefore
requires ABO compatibility

The volume of each bag unit is approximately 15 to

18 m L_ Transfusion Therapy : Blood and Blood Products James R. Roberts MD, FACEP, FAAEM, FACMT, in
Roberts and Hedges’ Clinical Procedures in Emergency Medicine and Acute Care, 2019



Cryoprecipitate

Cryoprecipitate is indicated for the treatment of patients with
fibrinogen deficiency,

congenital afibrinogenemia,

dysfibrinogenemia,

and factor XlII deficiency

and in some patients with hemophilia A or von Willebrand's
disease.

It can also be used as a second-line treatment to correct a
deficiency in coagulation factor VIII (in hemophilia A) when factor
VIII concentrates are not readily available.

Because cryoprecipitate contains no factor IX, it is of no value in
the treatment of factor IX deficiency (hemophilia B).

Transfusion Therapy : Blood and Blood Products James R. Roberts
MD, FACEP, FAAEM, FACMT, in Roberts and Hedges’ Clinical
Procedures in Emergency Medicine and Acute Care, 2019



Cryoprecipitate

Mild deficiencies in factor VIl are defined as 10% to 30% of normal
activity and severe deficiencies as less than 3% of normal activity.

When treating bleeding, the goal depends on the site and severity

of hemorrhage, but in general one should aim for at least 50% of
normal factor VIII activity.

For life-threatening hemorrhage, aim for 100% activity.

The amount of cryoprecipitate required to correct coagulation
defects ranges from 10 to 20 units/kg for minor bleeding, such as
hemarthrosis, to 50 units/kg for control of bleeding in surgery or
trauma.

Guide specific replacement by laboratory assay of factor VIlI
activity.
The half-life of factor VIl in plasma is 8 to 12 hours.

Transfusion Therapy : Blood and Blood Products James R. Roberts
MD, FACEP, FAAEM, FACMT, in Roberts and Hedges’ Clinical
Procedures in Emergency Medicine and Acute Care, 2019



* Cryoprecipitate may be required to correct
significant hypofibrinogenemia (<100 mg/dL). A
typical adult dose of approximately 10 bags of
cryoprecipitate raises the fibrinogen level by up
to 1 g/L (60 to 100 mg/dL). In cases of severe
bleeding after the use of a fibrinolytic agent such
as tissue plasminogen activator, cryoprecipitate
can be used to help control the bleeding. A
consensus on dosing has not been reached, but
many sources recommend between 10 and 12
bags

Transfusion Therapy : Blood and Blood Products James R. Roberts
MD, FACEP, FAAEM, FACMT, in Roberts and Hedges’ Clinical
Procedures in Emergency Medicine and Acute Care, 2019



PLASMA PRODUCTS FOR TRANSFUSION

Fresh Frozen Plasma (FFP)
Thawed Plasma
Plasma Frozen within 24 hours of Collection (FP24)
Liquid Plasma
Plasma, Cryoprecipitate Reduced (Cryo-poor Plasma)
Cryoprecipitated AHF (Cryoprecipitate, Cryo)

Fibrin Glue



Whole Blood Separation into Components

Whole Blood

iRBC | Pratelet Rich Plasma
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Cryoprecipitate Poor Plasma

* |tisa by-product of cryoprecipitate
preparation.

* |t lacks labile clotting factors V and VIl and
fibrinogen.

* |t contains adequate levels of stable clotting
factors I, VII, IX & X.
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Guideline of thawing plasma

The water bath used for thawing plasma should be
cleaned on a regular basis and whenever there is a risk
of contamination (i.e., leaking of a blood product
container).

Plasma is thawed in a plastic overwrap to prevent
contamination of the ports

Water baths and other heating devices used to thaw
blood products shall not be used for incubation of tests
containing biological specimens.

Plasma must be thawed at a temperature of 37°C. or
by use of an approved thawing device.



* The component should be thawed at 37 °C in
a water bath or other equipment designed for
the purpose, within a vacuum sealed
overwrap bag.

* Protocols must be in place to ensure that the
equipment is cleaned daily and maintained to
minimize the risk of bacterial contamination



Plasma thawing
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Clotting Factor Concentrates

Factor VIII

von Willebrand Factor

Factor 1X (9)

Activated Factor VIl (7) NovosevenTM
~EIBA-NF (Factor Eight Inhibitor Bypass Agent)
~actor Xl (13) FibrogamminTM
ProthrombinexTM

~actor X| (Eleven) BPLTM

~ibrinogen Concentrate (RiaSTAP®)




Albumin




Albumin

Significant hypoalbuminemia
Nephrotic syndrome
Therapeutic plasma exchange

Cardiothoracic surgery as a pump prime for
cardiopulmonary bypass

Excessive protein losses/replacement of drain
losses

Burns fluid replacement
Liver transplant post-operative management
Post cardiac surgery chylothorax management



Approved First Line Uses of Albumin

Indication First Line

Type 1 (acute) Hepatorenal Albumin 5% (1gm/kg) on day 1,
Syndrome then 50gms/day

Paracentesis Albumin 25% 25 gmx 1

Physiologically Significant Albumin 25% 0.5 to 1 g/kg/dose
Hypoalbuminemia (Max 100 g/dose])

Plasmapheresis Albumin 5% is replacement fluid

Spontaneous Bacterial Peritonitis

- :
with Cirrhosis Albumin 25% (1.5gm/kg)

Heart & Lung Transplantation Albumin 5% 12.5gm PRN




Albumin

Adverse reactions to albumin solutions are usually mild and
transient.

Mild reactions such as mild hypotension, flushing, urticaria, fever

and nausea usually disappear when the infusion rate is slowed or
ceased.

Very rarely, severe allergic reactions such as anaphylaxis or
significant hypotension can occur. The infusion should be stopped
and appropriate treatment initiated (IV fluids for hypotension and
IM adrenaline for anaphylaxis).

Due to the colloid osmotic effect of Albumin 20%, patient should be
monitored for circulatory overload.



Fibrinogen concentrate

e Cardiac surgery is associated with acquired
hemostatic defects secondary to

cardiopulmonary bypass that lead to excess
bleeding.



Coagulation factor
concentrates

* Prothrombin complex concentrate (PCC)
 Recombinant Factor Vila (rFVlla)
* Fibrinogen concentrate



PCC

* There are several methods available to reverse the effect of
warfarin. For warfarinized patients in whom urgent reversal is
needed (eg, bleeding or requiring emergency surgery), the
treatment of choice is a four-factor prothrombin complex
concentrate (PCC).

* PCCs contain high levels of Factors I, VII, IX, and X in the non
activated state, as well as proteins C and S. A recent RCT
demonstrated that warfarin reversal was more rapid and reliable in
bleeding patients taking warfarin who received a PCC as compared
with patients receiving plasma.

* Vitamin K administration is also recommended when reversing
warfarin, to ensure a sustained effect. Plasma can also be used if
PCCs are contraindicated, such as in patients who have had heparin-
induced thrombocytopenia, because some PCCs contain heparin.



Prothrombin complex concentrate
(PCC)
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Prothrombin complex concentrate (PCC)

e 3-factor PCCs have only one approved
indication : preventing and controlling
bleeding related to hemophilia.

e 4-factor PCCs are approved for urgent reversal
of vitamin K antagonist (warfarin) in acute
major bleeding or when needed for urgent
surgery or invasive procedures



Prothrombin complex concentrate (PCC)

* PCCs are derived from pooled human plasma .

e o 3-factor PCCs contain three vitamin-K
dependent coagulation factors (Factors I, IX,
and X) and a small amount of Factor VII.

e o 4-factor PCCs contain therapeutic levels of
Factor VII, in addition to Factors Il, IX, and X.



e 3-factor PCCs do not effectively lower the
international normalized ratio (INR); addition
of a small amount of Fresh Frozen Plasma
(mean 2 units) increases the likelihood of
satisfactory INR lowering.

e o 4-factor PCCs contain heparin and should
not be used in patients with heparin allergies
or heparin-induced thrombocytopenia .



* Efficacy and safety of 3-factor PCCs or 4-factor
PCCs in the setting of patients with severe or
life-threatening bleeding associated with
target-specific oral anticoagulants (eg,
dabigatran , rivaroxaban , apixaban, edoxaban)
is unclear.



Recombinant Factor Vlla
(rFVIla)

AryoSeven™ 1.2mg - 2.4mg - 4.8mg
A\g e NIVl a i 4l  1mg - 2mg - 5mg - 8mg



Recombinant Factor Vlla
(rFVIla)

* Approved by the Food and Drug
Administration (FDA) hemophilia A and B with
inhibitors

e Acceptable in patients with congenital Factor
VIl deficiency or patients with Glanzmann
thrombasthenia with antibodies to
glycoprotein llb/llla

 Enhances thrombin generation at the site off
or treating vascular injury.



Recombinant Factor Vlla
(rFVIla)

Black box warning issued in 2005 regarding the risk of
arterial thromboembolic complications .

e Efficacy of rFVlla as a general hemostatic drug remains
unproven

bleeding

with rFVIla administration in certain conditions, such as
blunt trauma and after complex cardiac surgery, clinical
trial data has generally not shown efficacy, and there are
data suggesting increased thrombotic risk. Therefore, off-
label use of rFVlla should be restricted to settings of
ongoing refractory bleeding despite administration of all
available therapies, when the benefit clearly outweighs the
risk, and at the lowest dose
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Fibrinogen concentrate
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Fibrinogen concentrate

* Approved by FDA for treating bleeding only in
patients with congenital fibrinogen deficiency

* Derived from pooled human plasma.

e o Precursor to fibrin; thrombin converts
fibrinogen to fibrin to form soluble fibrin clot,

which is then stabilized by activatedFactor X
1.



Fibrinogen concentrate

* Adverse reactions include allergic and
hypersensitivity reactions .

¢ Thromboembolic events were reported.

e o Use in obstetric hemorrhage, trauma, and
cardiac surgery was reported but is considered
off-label, and future studies are needed to
prove efficacy



IVIG

Human Normal

Immunoglobulin I.P
PlasmaGlob

A




IVIG

* |Intravenous immunoglobulin (IVIG) is a blood
product prepared from the serum of between
1000 and 15 000 donors per batch.

* |tisthe treatment of choice for patients with
antibody deficiencies. For this indication, IVIG
is used at a ‘replacement dose’ of 200-400
mg/kg body weight, given approximately 3-
weekly. In contrast, ‘high dose’ IVIG (hdIVIG),
given most frequently at 2 g/kg/month.

Jolles S, Sewell WA, Misbah SA. Clinical uses of intravenous immunoglobulin. Clinical
& Experimental Immunology. 2005 Oct;142(1):1-1.
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Primary humoral immunodeficiency/primary
immunodeficiency disease

Multifocal motor neuropathy

B cell chronic lymphocytic leukemia
Immune thrombocytopenic purpura
Kawasaki syndrome

Acute and chronic inflammatory demyelinating
polyneuropathies

Bone marrow transplantation

Pediatric HIV-1 infection



TABLE 1.

FDA-Approved Uses of
IVIG

* Primary humoral immunodeficiency
* Immune thrombocytopenic purpura
- Kawasaki disease

- Multifocal motor neuropathy

» B-cell chronic lymphocytic leukemia

* Chronic inflammatory demyelinating
polyneuropathy

Abbreviations: FDA, US Food and Drug Administration;
IVIG, intravenous immunoglobulin.




Indication with Off-label Use Role of IVIG

Guillain-Barré syndrome
(GBS)4,5,6,7

Lambert-Eaton myasthenic
syndrome (LEMS)>®

Myasthenia gravis*>1011

Alternate first line
treatment

May improve antibody
titers and muscle strength

Short term management
of acute exacerbations

Consistent evidence
from well-performed,
randomized control
trials.

IVIG is recommended
per AAN and EFNS
guidelines.

Evidence from
observational

studies and small
randomized
controlled trials.

IVIG is recommended
per AAN guidelines.
Evidence from
randomized
controlled trials.

IVIG is recommended
for moderate to
severe cases by

AAN guidelines

and only for acute
exacerbations by
EFNS guidelines.

2000/mg/kg/
treatment course
divided between 2-5
consecutive days

1,000 mg/kg/day for
2 days

2000/mg/kg/
treatment course
divided between 2-5
consecutive days



FDA-approved indications

Off-label indications

[diopathic thrombocytopenic purpura

Kawasaki disease

Chronic inflammatory demyelinating
polyneuropathy

Kidney transplant with high antibody
recipient or an ABO incompatible donor
Alloimmune thrombocytopenia
Autoimmune hemolytic anemia

Graft versus host disease following allogeneic bone marrow
transplant or hematopoietic stem cell transplantation
Polymyositis

Acute disseminated encephalomyelitis

Autoimmune diabetic proximal neuropathy

Central nervous system vasculitis

Polymyositis

Atopic dermatitis

Pediatric autoimmune neuropsychiatric disorders associated
with streptococcal nfection

Systemic vasculitides

Acute antibody-mediated rejection following solid organ
transplantation

Systemic lupus erythematosus



Pooled Normal Human Plasma




Pooled Normal Human Plasma

* Pooled Normal Human Plasma is collected
from single donors between the ages of 18
and 65 and pooled per FDA regulations. The
material undergoes viral testing, and the final
product is aliquoted to customer
specifications. Each unit is tested and found
negative for HBsAg, HCV, HIV-1, HIV-2, HIV-
1Ag or HIV 1-NAT, ALT, and syphilis by FDA-
Approved Methods.
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