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Dear Editor,
Hemadsorption techniques are used in critical care for 
numerous indications, although the evidence is often 
limited. One example is the elimination of ammonia 
with the cytokine adsorber Cytosorb® (adsorption 
based on hydrophobic interactions of substances 
with a molecular weight of 5–55  kDa). Most recently, 
in  vitro and in  vivo data postulated that Cytosorb® 
(combined with continuous kidney replacement therapy 
(CKRT)) could eliminate ammonia [1, 2]. Due to the 
physicochemical properties of ammonia, which is a 5 Da 
hydrophilic molecule, relevant adsorption by Cytosorb® 
is not to be expected [3]. If non-invasive therapeutic 
approaches fail (see supplementary material T1), 
ammonia can be eliminated by CKRT [4]. We present the 
results of the Cyto-SOLVE study which investigated the 
adsorption capacity of Cytosorb® for different substances 
(NCT04913298). In a subgroup-analysis, we investigated 
whether the use of Cytosorb® led to a relevant ammonia 
adsorption in intensive care unit (ICU)-patients with 
liver failure.

20 ICU-patients (14 male, median age: 53  years, 
median Simplified Acute Physiology Score II (SAPS-II) 
on therapy day: 78) with CKRT and hyperbilirubinemia 
(total bilirubin in serum > 10 mg/dL) were included (see 

supplementary material T2). Cytosorb® was installed pri-
marily for bilirubin elimination and was integrated post-
dialyzer into the CKRT circuit (supplementary Figure 
S1). Ammonia concentrations were measured at base-
line, after six and twelve hours in different blood samples 
taken from arterial cannula or the CKRT circuit: arterial 
concentration (= blood in-flow line concentration pre-
dialyzer), blood out-flow line concentration post-dialyzer 
(= pre-Cytosorb®), and blood out-flow line concentration 
post-Cytosorb®, respectively. The ammonia clearances of 
the dialyzer and Cytosorb® were calculated using the fol-
lowing formula:

T test with associated samples and Pearson correlation 
coefficient was used for statistical evaluation (see 
supplementary files T3, T4, and Table S1).

The median ammonia serum concentration at baseline 
was 77 µmol/L (Tables S2 and S3). There was a significant 
(p < 0.001) ammonia elimination by the dialyzer (pre- vs. 
post-dialyzer) at all time points with a median ammonia-
clearance of 52, 42, and 42  mL/min, respectively. There 
was a significant correlation between ammonia-clearance 
and blood flow as well as effluent rate during therapy 
(p < 0.001, Tables S4 and T5). The median ammonia-
clearances of Cytosorb® were at the same time points 
4, -6, and -7 mL/min, with no significant elimination or 
correlation at any time (see T6). There was a significant 
(p < 0.001) decrease in ammonia-concentration dur-
ing therapy (77 → 61  µmol/L). Figure  1 illustrates the 
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ammonia-clearances of the dialyzer and Cytosorb® and 
ammonia-concentrations.

The elimination of ammonia was mainly achieved 
by the dialyzer with a constant clearance over time 
depending on blood flow and effluent rate [5]. In 
contrast, we saw no evidence for a relevant ammonia-
clearance by Cytosorb®. Both Dominik et  al. and 
Tomescu et al. combined Cytosorb® with hemodialysis. 
The decreased ammonia plasma-concentration, that 
was also observed in our population, can most likely 
be attributed to the dialyzer, and not, as postulated by 
Dominik et al., to Cytosorb®. One limiting factor of our 
study is that Cytosorb® was not primarily used for the 
elimination of ammonia. In addition, potential clinical 
benefits cannot be determined based on the study 
design. In conclusion, utilizing Cytosorb® in addition to 
CKRT is not suitable to lower ammonia concentrations.
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Fig. 1  Ammonia-clearance (mL/min) and -concentration (µmol/L) during therapy. Note: Green boxplots (always the first of the two boxplots) 
illustrate the ammonia clearance (mL/min) by the dialyzer and yellow boxplots show the ammonia clearance (mL/min) by Cytosorb®. Red boxplots 
present the ammonia plasma-concentrations at baseline, after six, and after 12 h with a significant decrease after six and twelve hours. The boxes 
of the boxplots represent the interquartile-range and the line the median. Whiskers were limited to 1.5 times of the interquartile range. The cross 
represents the mean
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