Plasma exchange and plasmapheresis
Plasma exchange and plasmapheresis
are unsophisticated methods of treating a variety of diseases of frequently
uncertain etiology and poorly understood pathogenesis for which there
is no adequate therapy. Although
plasma exchange was first used therapeutically in man in about 1968,
the number of diseases treated with it
has increased rapidly. Plasmapheresis
has been in use since the turn of the
century. The two procedures differ
in concept; plasma exchange involves
removal of plasma and replacement
of it with various fluids, whereas
plasmapheresis involves only the removal of plasma (plasma + Gr.
aphairesis, or removal). Unfortunately the two terms are often used synonymously in the medical literature.
Various replacement solutions
have been used but there is still no
ideal substitute for plasma. Saline is
relatively safe for small-volume exchanges, for the first 1000 mL or
so of a large-volume exchange and
in even larger quantities for treating
the hyperviscosity syndrome due to
paraproteinemia.
In Great Britain plasma protein
fraction (PPF) has been found to be
superior to fresh frozen plasma
(FFP). As with albumin, PPF is free
of the risk of transmitting hepatitis,
but because of its low content of
calcium and potassium, supplementation with these ions is necessary.1 In
contrast to albumin, it contains vasoactive substances, such as bradykinin,
that may cause severe adverse reactions.2 Although PPF lacks procoagulant factors it is rarely necessary to replace them after plasma
exchange.
Other solutions, such as dextran
110 and 150, have been used for
volume replacement. Up to 1000 mL
of these solutions is usually well
tolerated, and they may reduce clot
formation within the extracorporeal
circuit by reducing platelet aggregation. They are, however, antigenic,
so that subsequent exposure to them
may result in hypersensitivity reactions. Albumin, diluted with saline
or Ringer's lactate or given as a
bolus, is also satisfactory.
There is no uniformity with respect to the choice of anticoagulant.
Many centres employ heparin only,

while others continue to use citrate.
Because of the complications that
may arise with the use of protamine
sulfate it is customary not to reverse
the action of heparin at the end of
a plasma exchange. Routine observation of the patient for about 1 hour
after the exchange to exclude hemorrhage is safer and therefore recommended.3
Short- and long-term benefits of
plasma exchange in the hyperviscosity syndrome associated with malignant paraproteinemia have been
well demonstrated.4 The longest-lasting results have been in patients with
Waldenstrdm's macroglobulinemia, in
which most of the abnormal protein*
is in the intravascular space: more
than 80% of it can be removed by
a 5-L plasma exchange.5 In some
patients plasma exchange has been
used as the sole form of therapy on
a long-term basis without evidence
of accelerated protein synthesis.6 Although impressive results may also
be seen in the hyperviscosity syndrome associated with IgA and IgG
multiple myeloma, they are of short
duration because the paraprotein
tends to be distributed between the
intra- and extravascular spaces and
its synthesis is frequently rapid. Immediate cessation of bleeding is often
seen in patients with a coagulation
defect caused by a paraprotein.7 Patients with cryoglobulinemia also
have definite but short-lived relief of
their symptoms with plasma exchange. Treatment by plasma exchange of cold hemagglutinin disease
that is resistant to chemotherapy has
been disappointing; the response is
brief and the reduction of hemolysis
is minimal.
Dramatic improvement and sometimes permanent cure may result
from the use of plasma exchange
combined with immunosuppressive
therapy in some patients with Goodpasture's syndrome and rapidly progressive nephritis.8 For optimal results plasma exchange should be
started as early as possible, since it
is of little benefit when irreparable
kidney damage has occurred and
renal failure is well established. The
total volume exchanged may be as
large as 35 L per patient, but is
justified because some patients eventually recover normal renal function

and the high cost of long-term hemodialysis with or without renal transplantation is eliminated. Despite the
administration of large amounts of
anticoagulants during plasma exchange, hemoptysis in Goodpasture's
syndrome is rapidly controlled.
Less encouraging results have been
obtained in the treatment of acute
systemic lupus erythematosus; some
authors have suggested that there is
a difference in the therapeutic response between PPF and FFP.9 The
poor results may be explained by
the considerable immunologic rebound phenomenon after plasma exchange in systemic lupus erythematosus compared with Goodpasture's
syndrome (D.S. Terman: unpublished
data, 1978). Plasma exchange may
be useful in the management of the
nephritis associated with HenochSch6nlein purpura, which may be
caused by increased concentrations
of cryoglobulins.'0 Preliminary results
suggest that plasma exchange also
may be useful in the management of
the rejection of renal transplants."
Intensive antenatal plasma exchange now offers the possibility of
a normal infant being born to a
woman with high titres of antibody
to the Rhesus antigens, and it may
eventually eliminate the need for intrauterine transfusions .12
Preliminary evidence suggests that
plasma exchange may be beneficial
in patients with homozygous familial
hypercholesterolemia, a disease with
a poor prognosis and a high mortality due to coronary artery disease.
A few patients who have been managed with this form of therapy have
had a reduction in angina, improvement in their coronary angiograms
and a decrease in the size of their
xanthomas associated with continued
reduction of serum lipid concentrations. Plasma exchange must be
an adjunct to dietary and drug therapy in this condition."
The management of patients with
hemophilia who have high titres of
factor VIII inhibitor is difficult, particularly when surgery is required.
Plasma exchange will markedly reduce the titre of the inhibitor for
several days and allow a surgical
procedure to be performed under the
cover of factor VIII concentrates
given immediately after completion
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of the initial plasma exchange. More
prolonged reduction of the titre of
factor VIII inhibitor may be achieved
by combining plasma exchange with
immunosuppression. Bleeding is not
a problem and good hemostasis can
be obtained.'4 Thrombotic thrombocytopenic purpura is another lethal
hematologic disease in which the use
of plasma exchange looks promising,15 but the simple infusion of
plasma may be just as beneficial.'6
Postperfusion or post-transfusion
purpura and idiopathic thrombocytopenic purpura may benefit from plasma exchange.'7
Preliminary results have been reported on the treatment of severe myasthenia gravis by plasma exchange
in a small number of patients, but
the results are inconclusive.'8 More
impressive results have been obtained
by the use of plasma exchange in
combination with immunosuppression.'9 Plasma exchange may have a
considerable placebo effect, but a
prospective randomized trial would
be difficult for this disease.'.
Concern has been expressed with
respect to the use of succinylcholine
and other paralyzing agents in patients who have undergone a recent
large-volume plasma exchange because of a prolongation of their effect due to lowered plasma cholinesterase concentrations.21
Despite encouraging preliminary
results, plasma exchange has not
been thoroughly evaluated in the
treatment of endotoxic shock or fulminant liver failure,22 and few communities are willing to devote much
of their blood product resources to
long-term support of persons with
liver failure. Plasma exchange has
also been used to a limited extent in
children with subacute sclerosing panencephalitis, the best result being
that it halted the progression of the
disease. Plasma exchange has been
used in the treatment of melanoma
and other solid tumours to reduce
concentrations of blocking antibody,
which increase cell-mediated cytotoxicity, and may be adjunctive to
other forms of therapy.'.' In desperate
situations it may be useful in the
treatment of thyroid storm, but this
is unproven.TM Endocrinologists are
also evaluating plasma exchange in
patients who are resistant to insulin
because of antibodies to the insulin
receptor. A randomized prospective
trial is under way to evaluate plasma
exchange in the treatment of Ray-
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