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ations for Therapeutic Plasma Exchange
(American Society for Apheresis) 1

» Acute Guillain—Barré syndrome

» Chronic inflammatory demyelinating
polyneuropathy

: * Myasthenia gravis
Neurological

* Polyneuropathy associated with
paraproteinaemias

« Paediatric autoimmune neuropsychiatric disorders
associated with streptococcal infection

» Thrombotic thrombocytopenic purpura

 Atypical haemolytic uraemic syndrome
Haematological (autoantibody to factor H)

» Hyperviscosity syndromes (paraproteinaemias)

» Severe/symptomatic cryoglobulinaemia




ations for Therapeutic Plasma Exchange
(American Society for Apheresis)!

» Goodpasture’s syndrome (anti-glomerular
basement membrane antibodies)

» Antineutrophil cytoplasmic antibody (ANCA)-
associated rapidly progressive

Renal glomerulonephritis

» Recurrent focal segmental glomerular
sclerosis

» Antibody-mediated renal transplant rejection

« Familial hypercholesterolaemia
Metabolic (homozygous)

* Fulminant Wilson’s disease




Therapeutic Plasma Exchange

Therapeutic Plasma Exchange (TPE) has been
Increasingly used over the past decade as a first-line
and lifesaving treatment for various conditions
classified by the American Society for Apheresis
(ASFA).

To date, the degree to which utilization of TPE In
paediatrics mirrors recommendations is unknown?.




Plasmapheresis and Therapeutic
Plasma Exchange

In common usage, the terms
therapeutic plasma exchange and
plasmapheresis are used
Interchangeably.

The two procedures are clinically
different...




Therapeutic Plasma Exchange

This procedure is where a large volume of plasma is
removed from a patient.

The volume removed is such that if it were not replaced,
significant hypovolemia resulting in vasomotor collapse
would occur.

As a result, the removed plasma must be replaced with
some form of replacement fluid.



Plasmapheresis

Plasmapheresis removes a smaller amount of plasma,
typically less than 15% of the patient's blood volume.

Many treatments involve a process of cleaning of the
patients’ own plasma and it’s return.

This therapy does not always require replacement of
the removed plasma.




Plasma Filters

Whilst plasma components such as albumin, electrolytes and
enzymes are able to pass through the pores in the fibre wall,

the pore size is designed to prevent the red cells being
filtered.

Pore widths:

o HF filters = 30 microns
o TPE filter = 50 microns |

= MPS filter fibre cut-off is 980 000 Daltons / |
o Albumin 69 000 Daltons |
o Immunoglobulin A 150 000 Daltons
o Immunoglobulin G 180 000 Daltons
o Immunoglobulin M 900 000 Daltons



Common Replacement Fluids for
Therapeutic Plasma Exchange?



Fresh Frozen Plasma (FFP)

Fresh Frozen Plasma refers to the fluid portion of
donor blood, separated and frozen at —18 °C (0 °F)
within eight hours of collection?.

Pros:
|so-oncotic

o Replaces clotting factors, immunogloblins and other
plasma proteins

cons:

High risk of reaction or infection

Provides citrate which may result in hypocalcemia
Needs to be blood type compatible

Expensive

O O O O
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Albumin 5%

Albumin (Human) 5% is a sterile, liquid preparation of
albumin derived from large pools of human plasma,
typically 5provided by approved blood transfusion
services®.

Pros:

Colloid which is iso-oncotic so therefore will remain in
Intravascular space

Very low infection and allergenic risk
cons:

Doesn'’t replace clotting factors
There have been periodic shortages

12
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Access Is still KING:

Adequate venous access, with good flow and return, is
required for Therapeutic Plasma Exchange (TPE). Both
central or peripheral vascular access can be used.




Peripheral Access®

A wide bore peripheral catheter is inserted in either the
antecubital or femoral velin.

PROS:

o Less invasive

o Faster to place

o Less risk of line sepsis
CONS:

o Patient must have good veins with reasonable
muscle tone to maintain blood flow

o Lines sit in positional spots so the patient must be
able to cooperate in remaining still for the procedure

14



Central Access’

Double lumen central access normally placed in the
SVC via femoral, subclavian and internal jugular vein
access.

PROS:

o Able to cope with high flow rates and patient
movement

o Staggered ports which minimize recirculation
CONS:

o Invasive procedure for insertion

o High risk of line related sepsis

o Complications associated with insertion such as
pneumothorax, arterial puncture and bleeding

15



Possible mechanisms of action
of plasmapheresis
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Removal of circulating pathologic factors

Antibodies

Antiglomerular basement membrane
disease

Immune complexes

Lupus nephritis

Cryoglobulin

Cryoglobulinemia

Myeloma protein

Myeloma cast nephropathy

Prothorombotic factors

Hemolytic uremic syndrome /
thrombotic thrombocytopenic purpura




Possible mechanisms of action
of plasmapheresis
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Replacement of deficient plasma factors

Antithrombotic or fibrinolytic factor

HUS/TTP

Effects on the immune system

Removal of complement products

Lupus nephritis

Effect on immune regulation

Transplantation

Improvement in reticuloendothelial function

Cryoglobulinemia
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Estimated plasma volume (in ml) =
T. Blood volume x (1 - Hematocrit)

T. Blood volume (in ml)= Female 69 X weight (kg)
Male 70 X weight (kg)

For example:
Male patient, 70 kg , Hematocrit 20%

T. Blood volume (inml)= 70 X 70 = 4900 ML

Estimated plasma volume (inml) =
T. Blood volume x (1 - Hematocrit)

4900 X (1- 0.20) = 3920 ML



complication

-
.

HYPOTENSION

TRANSFUSION-RELATED ACUTE LUNG INJURY
CITRATE-INDUCED HYPOCALCEMIA
CITRATE-INDUCED METABOLIC ALKALOSIS
COAGULATION ABNORMALITIES

INFECTION

VIRAL TRANSMISSION BY PLASMA
ANAPHYLACTIC REACTIONS TO PLASMA
HYPOKALEMIA

PROBLEMS WITH VASCULAR CATHETERS

MORTALITY: 0.03 % to 0.05 %, Respiratory or Cardiac complications
were most common.

19



complication

Therapeutic plasmapheresis (TPE): adverse effects

Common Adverse Symptoms
in Therapeutic Plasma Exchange

Type Symptoms Percentage

Hypocalcemia Parasthesias, Nausea/Vomiting, 1.5-9.0
(“Citrate toxicity”) Lightheadedness, Twitching

Hypovolemia Hypotension, Muscle cramps, 0.3-5.0
Headaches

Anaphylactoid Urticaria. Rigors 0.7-12




complication

Therapeutic plasmapheresis (TPE): adverse effects

Rare Complications of Therapeutic Plasma Exchange

Type Symptoms

Cardiac Myocardial ischemia / infarction / shock / arrhythmia

Pulmonary Respiratory arrest/pulmonary edema
Pulmonary embolism

Hematologic =~ Thrombosis/bleeding

Infectious Hepatitis

Neurologic Seizure
CNS ischemia

Pyrogenic Hyperthermia




Complication of plasmapeheresis

Related to vascular access:
Hematoma

* Pneumothorax
Retroperitoneal bleed

Related to the procedure

- Hypotension form externalization of blood in the extracorporeal
circuit.

Hypotension due to decrease intravascular oncotic pressure.
Bleeding from reduction in plasma levels of coagulation factors
Edema formation due to decrease intravascular oncotic pressure
Loss of cellular elements ( platelets )

Hypersensitivity reactions



Complication of plasmapeheresis

Related to anticoagulation:

* Bleeding, especially with heparin

* Hypocalcemic symptoms ( with citrate)
* Arrhythmias

* Hypotension

* Numbness and tingling of extremities

» Metabolic alkalosis from citrate

23
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Complications — 3

Dilutional coagulopathy, when albumin is used.

Pre Post 1.3
Plasma
Volume
Exchange
PT 14.2 sec 26.7 secC
PTT 29.9 sec 64.9 sec
Fibrinogen 159 mg/dL 55 mg/dL
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Complication of plasmapheresis

Related to vascular access
Hematoma
Pneumothorax
Retroperitoneal bleed

Related to the procedure
Hypotension from externalization of blood in the extracorporeal
circuit
Hypotension due to decreased intravascular oncotic pressure
Bleeding from reduction in plasma levels of coagulation factors
Edema formation due to decreased intravascular oncotic
pressure
Loss of cellular elements (platelets)
Hypersensitivity reactions
Related to anticoagulation
Bleeding, especially with heparin
Hypocalcemic symptoms (with citrate)
Arrhythmias
Hypotension
Numbness and tingling of extremities
Metabolic alkalosis from citrate
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Complication Management

Hypocalcemia Prophylactic infusion of 109
CaCl: during treatment,

Hemorrhage Two units of fresh frozen plasma
at the end of the session.

Thrombocytopenia Conzider membrane plasma
separation.

Volume-related hypotension Consider continuous-flow sepa-
ration with matched input
and output.

Infection post apheresis Infusion of intravenous immuno-
globulin (100—-400 mg/ kg)

Hypokalemia Ensure a potassium concentra-
tion of 4 mmal/L in the
replacement solution,

Membrana biocompatibility Change membrane or consider
centrifugal method of plasma
aeparation,

Hypothermia Warm replacement fluids.

ACE inhibitora Discontinue ACE inhibitor

Sensitivity to replacement
fluids

therapy 24 —48 hr bafore
treatments.

Consider diagnostic evaluation
(anti-IgA antibody, anti-
ethylene oxide antibody,
anti—-human serum albumin
antibody, endaotoxin assay, and
bacterial cultures of replace-
ment fluid, ete.). Consider
using starch-based fluids.

Premedication regimen for sen-
sitized individuals: (a) pred-
nisone 50 mg orally 13 hr,

T hr, and 1 hr before treat-
ment; (b) diphenhydramine
50 myg orally 1 hr before treat-
ment; and (¢) ephedrine 25 mg
orally 1 hr before treatment.
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