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Immunoadsorption Versus Therapeutic Plasma
Exchange. Will Fibrinogen Make the Difference?
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Therapeutic plasma exchange (TPE) al-
ready has a long service record in modern
medicine. Throughout the years, TPE has
steadily evolved from a centrifugation-
based technique essentially used in blood-
banking procedures toward an easily appli-
cable and efficient hemofiltration-steered
modality in critically ill patients [1]. In sup-
port of the benefit of TPE was its mechanis-
tic potential to remove injurious or noxious
large molecular-weight substances (i.e., au-
to-antibodies, immune complexes, myelo-
ma light chains, endotoxin, and cryoglobu-
lins) and lipids such as cholesterol or tri-
glycerides [2]. Subsequently, indications
for TPE progressively also expanded en-
compassing thrombotic microangiopa-
thies (e.g., Moscowitz syndrome), specific
auto-immune diseases (e.g., Guillain-Barré,
Goodpasture’s, and anti-phospholipid syn-
drome), as well as rescue treatment of a
wide variety of connective tissue and neu-
rological disorders [3-7].

Classically, exchange is realized with
human albumin to minimize potential al-
lergic reactions induced by fresh frozen
plasma (FFP) [8]. Proteins are removed
from the plasma by an exchange process
and by microthrombosis. In this scenario,
levels of plasma constituents, including co-
agulation factors, at first substantially de-
crease and then gradually regain pre-treat-
ment levels. However, the decrease and re-
covery rate of specific factors may vary. Fi-
brinogen levels, for instance, are markedly

reduced and their return to baseline values
may take days, even in patients with nor-
mal liver function [9]. Although a reduc-
tion of coagulation parameters in general
does not necessarily imply more hemor-
rhagic complications [10], a low fibrinogen
concentration is definitely associated with
an increased bleeding risk [11]. This bleed-
ing diathesis is also prolonged in TPE-
treated patients with extremely low and/or
slowly recovering fibrinogen levels. Impor-
tantly, such a scenario cannot be predicted,
which precludes timely anticipation and
prevention [12]. Over the years, strategies
have been developed to tackle a low fibrin-
ogen condition after TPE providing FFP
targeting a fibrinogen level above 100 mg/
dl[13].

Unlike TPE, immunoadsorption (IAS)
is a blood-purification technique that en-
ables the selective removal of immuno-
globulins (Ig) from separated plasma
through high-affinity adsorbers. IAS is cur-
rently used for treatment of a large variety
of antibody-mediated or immunological
diseases (e.g., humoral transplant rejec-
tion, lupus nephritis, multiple sclerosis) [3,
14].

In this issue of Blood Purification, Zoll-
ner et al. retrospectively compared TPE,
IAS and a TPE/IAS combination in 67 pa-
tients with a broad spectrum of immuno-
and neuropathies [15]. All methods re-
duced plasma fibrinogen levels by a fixed
percentage independently of pre-treatment

concentrations. However, fibrinogen levels
fell below 100 mg/dl in one-fifth of the pa-
tients treated with either TPE or TPE/IAS
whereas it rarely decreased after IAS. Sig-
nificant bleeding was rarely seen, with the
lowest incidence in IAS alone. A recently
published case series also showed that IAS
better preserved fibrinogen concentrations
as compared to TPE [12]. These findings
may have clinical implications. In fact, TPE
might be supplanted by IAS as the latter
technique appears to be safer with regard to
fibrinogen handling. In addition, IAS al-
lows almost full clearance of a vast major-
ity of circulating Ig (sub)types without the
need for concomitant FFP or albumin sub-
stitution. This might explain successful res-
cue treatment with IAS in some “TPE-resis-
tant’ cases [16]. Though not yet well-estab-
lished, treatment generally consists of two
IAS sessions, executed within the first 48 h,
to obtain a rapid decrease in Ig levels fol-
lowed by repeated treatment cycles to over-
come the redistribution of pathological an-
tibodies [17].

In conclusion, the study of Zéllner et al.
is original and challenging but must be in-
terpreted with caution since results were
obtained retrospectively in a small and het-
erogeneous patient population. The ob-
served advantages (low bleeding risk and
more optimal Ig clearance) and cost-effec-
tiveness of IAS as compared with TPE need
confirmation by large prospective random-
ized trials [18, 19].
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