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Abstract

The clinical applications of plasmapheresis are rapidly
increasing in number and scope. This trend is also
observed in the application of plasmapheresis as a
method of detoxification in clinical toxicology. Because
of a lack of large controlled series, the rationale for
using plasmapheresis must be confirmed in each type of
intoxication by evidence of effective clearance, as well
as by high plasma protein binding and a low volume of
distribution of the toxic substance. Plasmapheresis is
used mostly to treat phalloid mushroom intoxications.
In this potentially fatal intoxication, for which there is
no antidote, plasmapheresis is at least as effective as
haemoperfusion in reducing mortality from as high as
30-50% with conventional therapy to <20%. In our
series of 28 patients treated with plasmapheresis,
mortality was 17.8%. In our experience, plasmaphe-
resis is also very effective in the treatment of life-
threatening intoxications with tricyclic (amitriptyline)
and 4-cyclic (maprotyline) antidepressants. We con-
firmed a 63% reduction in the plasma level of
amitriptyline in one patient after single plasmapheresis.
Other drugs such as L-thyroxine, verapamil, diltiazem
and carbamazepime are also removed effectively by
plasmapheresis, as are theophylline and heavy metals
(mercury and vanadate). Phosphoroorganic substances
are not removed effectively. We measured the plasma
concentrations of dimethoate in two patients with this
intoxication and did not find clinically significant
clearance with plasmapheresis.
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Introduction

Extracorporal blood purification has an established
role in the treatment of various intoxications. These
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methods are usually applied in selected cases of
diagnosed severe forms of intoxications as the only
option of fast climination of the intoxicating agent.
They are, however, also applied whenever certain
potentially lethal intoxications are diagnosed and/or
suspected, even without evidence of life impediment
at the time of institution of therapy. Finally, these
methods are applied even in severe cases, when the
toxic substance is unknown, because of the high risk
of death and the probability of success. Even in such
cases, combined extracorporal detoxification is justi-
fied, given that there is sufficient technical expertise to
minimize the risk of complications of the technique.

According to the volume of distribution, protein
binding and solubility in water, different methods
should be chosen in different intoxications. While
haemodialysis is the best method for water-soluble
and dialysable substances such as cthylene glycol or
methanol, other intoxications, such as phenobarbital
poisoning, are best treated by charcoal haemoperfu-
sion. There is a third group of substances, which
remain highly bound to plasma proteins and are not
removed effectively by either haemodialysis or
haemoperfusion. In such cases, plasmapheresis is
reasonably the best option available. There are,
however, no controlled studies on the usefulness of
plasmapheresis in any particular intoxication because
of the lack of large reported series. Case reports are
published instead and, depending on the severity of
the reported intoxication and on the plasmapheresis
protocol used, either dramatic improvement or no
effect is reported. Documentation of removal of the
toxic substance from the blood therefore remains the
major objective judgement of the effectiveness of
plasmapheresis in any particular type of intoxication.

Plasmapheresis in phalloid intoxication

The highest number of plasmaphereses has been
performed in the treatment of phalloid mushroom
intoxications. Amanita phalloides contains the most
deadly toxin (the amanita toxin) of all poisonous
mushrooms. Because mortality ranges between 25 and
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50% [1], prompt institution of gastrointestinal lavage
and decontamination with activated charcoal must be
followed by prompt extracorporal blood purification
by either haemoperfusion or plasmapheresis in all
cases of diagnosed and/or highly suspected phalloid
intoxication, irrespective of the patient’s current
clinical condition. Detection by radioimmunoassay
of amatoxins in the serum and urine of patients
treated with plasmapheresis has shown that this
therapeutic treatment can be effective within ~36h
from the time of ingestion [2]. In different series,
plasmapheresis has been shown to decrease mortality
from >20% to as little as 4.8% in a series of 21
patients [3]; to 12.7% in another series of 50 patients
[2]; or to 19% in another series of 31 patients [4].
In our series of 28 patients with phalloid mushroom
intoxication treated with plasmapheresis, mortality
was 17.8%. Plasmapheresis is at least as potent as
haemoperfusion in reducing mortality associated with
phalloid mushroom intoxication, but whether it is
superior or not requires larger series to compare, and
the current literature lacks such comparisons.

Plasmapheresis to eliminate drugs

In cases of severe intoxication, a number of drugs,
which are poorly removed by haemodialysis because
of high protein binding and which are not cleared
well by haemoperfusion, may be eliminated using
plasmapheresis. Some advocate that plasmapheresis
is useful only when the plasma protein binding of
the substance is high (>80%) and the volume
of distribution is low (<0.21/kgbw)[5]. Tricyclic
(amitriptyline) and 4-cyclic (maprotyline) antidepres-
sants, though highly bound to plasma proteins, are
well eliminated by forced diuresis but, in the face of
severe cardiac and central nervous system toxicity,
extracorporal elimination is necessary. These drugs
are, however, not dialysable and are poorly removed
by haemoperfusion. Plasmapheresis can be life saving
in the most severe cases, where a dramatic improve-
ment in the clinical condition may be observed [6].
Using gas chromatography with mass spectrometry,
we measured the plasma levels of amitriptyline before
and after a single plasmapheresis (Table 1) in one
patient with acute amitryptiline intoxication. A 63%
reduction in the plasma level was observed.
Plasmapheresis is also effective in removing
L-thyroxine, which is highly protein bound [7,8],
verapamil [9,10], diltiazem [11] and carbamazepine

Table 1. Amitriptyline levels before and after a single plasmaphe-
resis in a patient with acute amitriptyline intoxication

Before After
Amitriptyline (ug/ml) 4.03 1.49
Plasma levels were measured by gas chromatography/mass
spectrometry.
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Table 2. Theophylline and coffeine levels before and after a single
plasmapheresis in a patient with mixed intoxication

Before After
Theophylline (ng/ml) 23.42 3.25
Coffeine (pg/ml) 13.08 9.94

Plasma levels were measured by HPLC.

[12,13]. Plasmapheresis has been used as adjunctive
therapy in addition to anti-digoxin antibodies in
digitalis intoxication in patients with renal failure to
prevent the rebound caused by dissociation of the
digoxin—antidigoxin complexes [14]. Plasmapheresis
may also be effective in eliminating theophylline.
Approximately 50-65% of the circulating the-
ophylline is protein bound, its clearance is low
(0.7-1.0 ml/min/kg bw), its metabolism is predomi-
nantly hepatic and the volume of distribution is low
(<50% of the body weight). The usual recommenda-
tions are that haemodialysis and haemoperfusion are
highly effective in decreasing the plasma levels of
theophylline. Occasional reports support the use of
plasmapheresis [15]. Table 2 represents the chromato-
graphically documented clearance of theophylline
(86% reduction) and of coffeine (24% reduction)
after a single procedure of plasmapheresis in one case,
that was observed by us with mixed coffeine and
theophylline intoxication.

Other substances

In addition to drug elimination, plasmapheresis is
probably able to remove protein-bound heavy metals
in plasma, such as mercury [16,17], in one report as a
long-term therapy in conjunction with chelation
therapy [18]; or vanadate [19].

Plasmapheresis has also been attempted in acute
phosphoroorganic intoxications, such as paraquat
[20]. We treated two patients with acute dimethoate
intoxication with plasmapheresis. The plasma levels
of this phosphoroorganic pesticide decreased from
213 to 180 png/ml (15.5%) in the first patient and from
90 to 79 ug/ml (12.3%) in the second patient after a
single plasmapheresis. Our results showed insignif-
icant removal of dimethoate, and therefore plasma-
pheresis has no role in this intoxication.

Conclusion

At present, plasmapheresis is used successfully in the
treatment of phalloid mushroom intoxications, some
drug intoxications (tricyclic and 4-cyclic antidepres-
sants, L-thyroxine, verapamil, diltiazem, carbamaze-
pine) and some heavy metal intoxications (mercury,
vanadate). In all other applications, the role of plasma-
pheresis is provisional. Its rationale must be confirmed
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by measuring the substance elimination, and must be
supported by high plasma protein binding (> 80%) and
a low volume of distribution (<0.21/kg bw).
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