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INTRODUCTION

Plasma exchange means separating whole blood into
plasma and cellular components either by centrifugal
cell-separators or with membrane filters. Then, the
cellular components are returned to the patient with

plasma or plasma fractions from healthy donors.

On the other hand, plasmapheresis involves the
removal of plasma without plasma substitution the

volume of plesma is replaced if necessary by 0.9% saline.

In order to augment the suppressive effect of plasma
exhcange or apheresis it can be combined with lymphocytes
removal (lymphoplasmapheresis) in certain diseases in
which the lymphocytes play & role in its pathogenesis as

Rheumatoid arthritis.

Sham apheresis is ancther type of apheresis which
is usually doune on the control patients to evaluate the
effect of plasmapheresis. It is performed by delivering
whole blood to the centrifuge bowl and separating it
into plasma and cellular components, then each of these
components is reinfused into the patient in total amount.

Controlled studies of plasmapheresis are difficult to
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design because sham apheresis has some limitations. There-
fore, the exact role of apheresis and the degree of its
efficiency as & therapeutic measure still can not be

evaluated.

The aim of plasma exchange is to remove a known (or
though to be known) pathogenic material from the circu-
lation which may be cytotoxic antibodies as in goed pas-
ture's syndrome or immune complexes as in systemic lupus
erythematosus or to replenish a specific plasma factor
ag in thrombotic thrombocytopenic purpura. In other dis-
eagses such ag scleroderma in which the role of immunolo-
gical gbnormaltieg in its pathogenesis is not c¢lear, the
mechanism of action of plasmapheresis can not be expla-

ined.

Plasmapheresis hes an advantage of its rapid action,so
it is effective especially when applied in an intensive,
short-term fashion in acute fulminent diseases. On the
other hand, it has some disadvantages as infection and

allergic reactions.
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REVIEW OF LITERATURE
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HISTORICAL REVIEW

Plasmapheresis is a greek word that means plasma-
removal (Waldenstrom,1980)., It was carried out by Fleig
(1909) and Abel et al. (1914), but its clinical use was

limited.

Waldenstrom (1980) stated that he and Willert tried
plasmapheresis on a patient with macroglobulinemisa in
1955 and they showed that macroglobulin content could be
diminished. However, at that time plasmapheregis was a

complicated and a very time-consuming procedure.

Schwab and Fahey (1960) studied the effect of plasma-
pheresis therapy on Waldenstrom's macroglobulinemia and
they reported that plasmapheresis is beneficial to
patients with Waldenstirom's macroglobulinemia as well as
manifegtations of hyperviscosity syndrome. At that time,
continous - and intermittent - flow centrifuges were

introduced.

Recently, flat-and hollow - fiber filtration devices
developed and simplified the procedure (Shumak and Rock,

1984 and Council on Scientific Affairs, 1985).

Hamblin (1984) stated that the popularity of plasma-

pheresis began to grow at 1976 when it was used in the
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treatment of different immunologically mediated diseages,
Some of them are, Myasthenia gravis (Dau et al., 1977 and
Newsom -Davis et al., 1979), Guillain-barré syndrome
(Brettie et al., 1978 and Levy et al., 1979), rapidly
progressive glomerulonephritis (Lockwood et al., 1977),
Goodpasture's syndrome (Lockwood et al., 1976), and RH
incompatibility (Fraser et al., 1976). In addition,
plasma exchange was nsed in Renal-iransplant rejection
(Cardella et al., 1977) and progressive multiple sclero-
sis (Hauser et al., 1983 and Khatri et al., 1984).

This review will be mainly concerned on the role of

plasmapheresis in Dermatologic diseases.
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TECHNIQUE

It is possible to perform plasma exchange using
hand psacks, but this laborious and cell separator have

gimplified the procedure (Pinching, 1981).

There are two methods of exchange, one is the contin-
ous method (e.g IBM. Aminco) and the other is the semi-
continous one. In the continous method, the centrifuga-
tion chamber is thin, providing a small extracorporeal
compartment, thus allowing blood to be separated contin-
ously for plasma exchange. In the semicontinous method,

a larger centrifugation bowl is used (Pinching, 1981 &
Shumak and Rock, 1984).

The technique is dependent upon adequate blood flow
from the patients and there are a variety of methods for
achieving this, all of which may present with problems
(Pinching, 1981). The most frequent problem is the
accessPpoint and the plasmapheresis therapy may be sto-
pped or not undertaken because of thig problem (Clough

and Paganini, 1984).

Several types of accesses are possible including
placement of a small catheter in the brachial wvein or a

larger bilateral one in the femoral or subclavian at
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each treatment. An indwelling double-lumen catheter which
may remain throughout the course of treatment can be

also used (Clough and Paganini, 1984).

If the access is difficult, an alternative to vein
dependent method is the c¢reation of an arteriovenous
shunt or fistula (Pinching, 1981 & Clough and Paganini,
1984 ). It may be created surgically or a 5-polytetraflu-
oroethylene graft may be placed (clough and Paganini,
1984).

Peripheral vein-to-vein exchange can be used in
patients with large forearm veins and if only a small
nunber of exchanges is planned, but it may gives a poor
flow and it may a source of infection in immunosuppre-

sgsed patients (Pinching, 1981).

In the subclauian catheter, the risk of infection

ig smaller. (Pinching, 1981).

The arteriovenous shunt is the method of choice
because it provides an excellent flow, however it is a
gource of infection and this can be avoided by giving
the time for maturation of the shunt before immunosup-
pression occurs and before the start of plasma exchange.
It also done if long series of exchange is planned

(Pinching, 1981).
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Particular care has to be taken in patients with
renal disease because preservation of veins for possible
uge in long-term hemodialysis is essential (Pinching,

1981).

Three techniques of plasmapheresis are currently
available (Clough and Paganini, 1984):

1) Centrifugal separation:

This form of separation is based on the difference
in the sedimentation properties of the components of whole
blood (Komoriyama et al., 1983 and Clough and Paganini,
1984 ).

A high-speed central-core centrifuge allows the
incoming blood to form layers according to denisty
(Clough and Paganini, 1984). The bowl is firat filled
with blood and then plasma is constantly removed from
the central upper part of the bowl, while whole blood
flows into the bowl from the patient (Pinching, 1981).
Contents of a layer are removed through precisely
positioned sampling ports (Clough and Paganini, 1984).
This continues until the bowl contains packed cells and
a small leyer of plasma, the contents of the bowl are
then returned to the patient and the cycle is restarted

(Pinching, 1981).
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Some anticoagulation appears necessary even if there
ig abnormal coagulation data. It is prefere to use acid
citrate dextrose (ACD) if the platelet count is markdely
decregsed and to use heparin if the platelet count is
normal. The expected side effect of ACD is the citrate
toxicity which may be calcium binding resulting in

cerdiac arrhythmias (McCullough et al., 1973). Mollison,
(1967 )suggested that the rate of citrate administration
appears to be critical. While 0.03 mmoles/kg/m is safe,

0.06 m moles/kg/m is lethal.

Centrifugal separation has some disadvantages inclu-
ding the big size of the centrifuge, the need to remove
a large volume of blood from the donors and the removal

of cellular components (Komoriyama et al., 1983).

2) Membrane Separation:

This can be done by the use of semipermeable memb-
ranes with a variety of separation properties. These mem-
brane have larger pores and are formed of a different
material than the dialysis membranes, so they can sieve

larger molecules (Clough and Paganini, 1984).

Membrane plasmapheresis can be used not only for
diseases resulting from excessively elevated concentra-

tions of protein or protein-bound substances as in
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hyperviscogity and paraproteinemia but also in immuno-
logically based disorders as lupus erythematosus and

pemphigus vulgaris (Gurland et al., 1984)

3) On-line plasma processing:

This congists of treatment of the separated plasma
followed by recombination of the treated plasma with the
cellular elements and reinfusion (Clough and Paganini,

1984).

Gurland et al. (1984) mentioned that several schemes
to recycle the plasma in a closed loop circuit have been
propoged and are in vwrious stages of development and
application. One is cryoprecipitation in which plasma is
chilled to induce formation of cryoprecipitates, which
are then removed by a microporous filter. This process
is useful only in these diseases where the offending
substances are in fact cryoproteins. Another approach is
the immunospecific adsorption, in which an immunologi-
cally specific antibody is immobilized on an external
matrix and employed to specifically adsorb a pathologi-
cal antigen from the extiracorporeal plasma. Such appro-

aches are applied in the early stage of development.

Sieberth (1980) and Agishi et al. (1980) suggested

another route to plasma purification, that was the
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