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Acute renal failure after rhabdomyolysis is a well-known 
complication often requiring renal support. Severe rhabdo-
myolysis reported in the context of Legionella pneumonia 
particularly often necessitates prolonged extracorporeal renal 
hemodialysis sometimes with function never regained.1,2

Cytosorb™—a recently introduced detoxification system—
was evaluated to reduce toxic levels of cytokines (in e.g., sys-
temic inflammatory response, sepsis, acute respiratory distress 
syndrome, trauma, and burn injury) leading to (multiple) organ 
failure and immunosuppression, thus cleaving fatal outcomes.3 
Cytokines (10–50 kDa) are adsorbed by polymer beads within 
a cartridge perfused via extracorporeal circulation.3 The effec-
tiveness of Cytosorb™ to remove myoglobin in vitro from 
saline solution and donated blood serum, respectively, has 
been demonstrated by Kuntsevich et al. in 2009, whereas in 
vivo data are missing so far.4

Case Report

A 44-year-old man presented with ongoing fever and 
impaired general condition for more than 5 days. Respiratory 
insufficiency finally led to hospitalization and rapid admission 
to an intensive care unit with consequent intubation and ven-
tilatory support as leading symptom of the clinical deteriora-
tion toward multiple organ dysfunction syndrome. Collection 
of patient’s history revealed a long lasting history of alcoholism 
reported by the patient’s parents as only abnormality.

Results of x-ray investigation of the chest and computed 
tomography were consistent with the clinical diagnosis of 
acute respiratory distress syndrome. Thorough investiga-
tion of patient’s specimen revealed infection with Legionella 

pneumophila by antigen detection in the patient’s urine and 
proof of serology as causative for the patient’s condition.

Despite administration of antibiotics, liver enzymes and 
parameters of renal function deteriorated in parallel within 
the following days, indicating a trend toward multiple organ 
failure. Continuous catecholamine support (noradrenalin) to 
maintain adequate hemodynamic condition ranged between 
0.03 and 0.35 mcg/kg/min.

Although adequate fluid administration was started right 
from the beginning, creatine kinase and myoglobin sera levels 
increased in combination with reduced urine excretion (0.25 ml/
kg/6 h). We started Cytosorb™ treatment by hemoperfusion- 
mode (multiFiltrate® by Fresenius; blood flow: 300 ml/min) 
on day 6 after admission. Vascular access was ensured by a 
two-lumen central venous catheter (ARROW® Multi-Lumen 
Indwelling Catheter, 12 French, 8″ [20 cm]). Given that there 
was no indication for citratedialysis in our patient, Cytosorb™ 
was used in its stand-alone application form (Figure 1). Within 
8 hours, myoglobin levels decreased from 18,390 to 10,020 ng/
ml. A second cycle was conducted on day 7 and myoglobin 
levels again declined from 13,400 to 8,359 ng/ml (Figure 2). 
Parameters of renal function and liver enzymes decreased 
within hours and subsequently during the next days. In paral-
lel, the patient’s urine output increased from <0.5 ml/kg/6 h to 
>1 ml/kg/h (day10).

The patient’s condition improved subsequently. Renal func-
tion completely recovered and hemodialysis was not neces-
sary at any time of hospitalization. Finally, the patient was 
transferred to a normal ward on day 22.

Discussion

Positive serum myoglobin levels are related to muscle injury 
as it is released from damaged muscle cells. The protein`s half-
life in plasma is in the range of 9 minutes because it is rap-
idly eliminated by the kidneys. Rhabdomyolysis can lead to 
acute renal failure in critically ill patients because of prerenal, 
renal, and postrenal factors.5 Acute renal failure is thus associ-
ated with uremia, electrolyte and metabolic imbalance, vol-
ume overload, impairment of other organ systems (e.g., liver, 
intestine), alterations within the blood coagulation system and 
increased mortality.5 Furthermore, higher medical costs should 
be kept in mind.

Referring to the updated panel conclusions of an interna-
tional consensus article, recommendations on preventing renal 
failure in rhabdomyolysis suggest intensive hydration with iso-
tonic crystalloids and maintenance of polyuria, alkalinization 
of urine (pH > 6.5–7.0), and prudent use of diuretics.6 Close 
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monitoring of renal function is recommended because ini-
tial creatinine serum levels >150 μmol/l and creatine kinase 
>5,000 U/l are associated with increased risk of acute kidney 
injury or necessity of renal replacement therapy (RRT).6 Never-
theless, these references only allow level C recommendation. 
Current therapy regimes implying use of high-flux hemodialy-
sis membranes are sometimes not effective to reduce myoglo-
bin levels in blood plasma in an adequate way and may cause 
undesirable side effects.4,5

In other words, elimination of myoglobin is crucial to pre-
serve renal function but to date, there is lack of sufficient 
therapeutics.

In the European Union, Cytosorb™ system is specifically 
approved as an extracorporeal cytokine filter to prevent from 
cytokine storm and deterioration of organ function in septic 

patients. Application of the cartridge is feasible via commonly 
used standard continuous RRT devices (e.g., multiFiltrate, Fre-
senius Medical Care). A drawing of the circuit is given in 
Figure 1. The single use cartridge may be used 6 hours per day 
up to 7 consecutive days. Given that optimal blood flow rates 
of 250–400 ml/min are recommended by the manufacturer, we 
adapted blood flow rates to 300 ml/h. Because there was no 
indication for citrate dialysis in our patient, Cytosorb™ was 
used in its stand-alone application form.

Cytosorb™ therapy was implemented to prevent from cyto-
kine storm and further deterioration of systemic inflammatory 
response seen in this patient. Myoglobin levels initially have 
been monitored in addition but independently from usage of 
Cytosorb™. Hence, we did not calculate myoglobin levels so 
far, but the interesting finding of coincidental decrease of myo-
globin draw our interest and—from our point of view—needs 
further investigation especially because Cytosorb™ has already 
been demonstrated to effectively reduce myoglobin levels in 
an experimental setting in vitro.4 To our knowledge, this is the 
first time that a decrease of myoglobin levels after application 
of Cytosorb™ cartridge could be demonstrated in vivo.

No side effects of therapy have been observed in this patient. 
In general, application of Cytosorb™ is stated to be performed 
safely in more than 650 human treatments to date. Neverthe-
less, using this device, physicians have to be aware of patient’s 
hypersensitivity to component parts of the cartridge and plate-
let count (because Cytosorb™ may cause a decrease in platelet 
count comparable to other extracorporeal devices). Moreover, 
application of Cytosorb™ in patients with heparin-induced 
thrombocytopenia is restricted to availability of citrate dialysis. 
In this patient, enoxaparin was administered subcutaneously 
to prevent from thromboembolic events according to current 
ACCP Guidelines but no additional anticoagulant had to be 
added to the extracorporeal system.7

Measured myoglobin levels were not extremely high in our 
patient but comparable to those mentioned in the few exist-
ing relevant case reports.2,8 Creatine kinase and myoglobin 
levels deteriorated continuously and renal function was wors-
ening in parallel. According to RIFLE criteria (urine output 
< 0.5 ml/kg/6 h) and recommendations of above-mentioned 
international consensus article (initial CK > 5,000 U/l), our 
patient was at risk for acute kidney injury potentially neces-
sitating RRT.

After finalizing two treatment sequences, the patient’s clini-
cal condition started to improve. It remains speculative whether 
this is an effect of the Cytosorb™ treatment or an epiphenom-
enon. Eventually, the removal of myoglobin was an additional 
effect to the described removal of cytokines triggering an 
inflammatory state which is also observed in the development 
of acute renal failure. Furthermore, it could be speculated, that 
alcohol abuse mitigated the immune response in our patient 
thus abetting infection and development of organ dysfunction.

To date, little is known about drug elimination via Cyto-
sorb™. Following the manufacturer’s instructions for use, Cyto-
sorb™ “may be capable of removing drugs (e.g., antibiotics, 
vasopressor agents)” which could be of important relevance in 
the setting of critically ill patients. Current literature referring 
to drug binding in RRT recommends to higher dosing regimens 
of antibiotics (piperacillin, meropenem, and vancomycin) in 
critically ill patients in the presence of high effluent flow rates 
or the presence of poorly susceptible pathogens.9 Furthermore, 
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Figure 1. Cytosorb™ circuit (stand alone application).

Figure 2. Decrease of myoglobin levels during Cytosorb™ appli-
cation (1st run: 0–6hours; 2nd run: 9–14hours).
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Reiter et al. investigated removal of glycopeptide antibiotics, 
digoxin, theophylline, phenobarbital, phenytoin, carbam-
azepine, and valproic acid within the setting of BetaSorb™, 
another cytosorbent. Although this was about an in vitro exper-
iment, it showed potent absorptive capacity concerning these 
therapeutic drugs.10 Thus, it can be speculated that Cytosorb™ 
has an effect on drug elimination in critically ill patients too. 
Further investigation is needed.

Whether application of Cytosorb™ prevents acute renal 
failure necessitating hemodialysis in patients with rhabdomy-
olysis in any case remains to be investigated in randomized 
controlled trials.
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Table 1.  Course of Standard Laboratory Parameters and Myoglobin Levels During Intensive Care Unit Stay

Cytosorb™ 1st application Cytosorb™ 2nd application

Length of ICU 
Stay Days 1 5 6 7 8 8 8 8 15 22

Time 20:39:59 04:37:53 07:07:13 12:44:11 21:10:11
Creatinine mg/dl 1.25 1.21 1.07 1.56 1.09 1.06 1.04 1.15 0.45 0.34
Blood urea 

nitrogen
mg/dl 15 54.2 51 74.6 71.2 70.4 72.7 78.1 18.8 9.8

Bilirubin mg/dl 4.98 1.94 1.52 1.57 1.44 1.4 1.4 0.94 0.73 0.66
Overall protein g/l 51.2 51.7 57.6 57.7 56.7 57.5 58.4 53.7 53.3 52.8
Albumin g/l 19.9 25.1 24.1 25.5 24.2 25.7 25.2 23.9 27.5 30.3
ASAT (GOT) U/l 149 106 161 440 462 456 395 285 113 20
ALAT (GPT) U/l 71 40 38 120 138 141 137 121 163 57
Gamma - GT U/l 44 124 244 764 873 897 864 853 738 343
Myoglobin ng/ml 7066 18390 10020 9173 13400 8359 387
LDH U/l 413 342 429 629 712 620 529 430 315 214
Urine output ml/kg/6 h 0.25 2.44
Noradrenalin mcg/kg/min 0.309 0.02 0.103 0.144 0.137 0.103 0.12 0.10
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