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CASE REPORT

Introduction

Hemoadsorption therapies have emerged as 

novel extracorporeal strategies for the removal of 

inflammatory mediators, endogenous toxins, and 

certain drugs from the circulation. Initially developed for 

sepsis and systemic hyperinflammatory states, devices 

such as CytoSorb have demonstrated potential in an 

expanding range of clinical indications, including liver 

failure, rhabdomyolysis, cytokine release syndrome, 

and drug intoxications. Their mechanism of action 

relies on the non-selective adsorption of hydrophobic 

and medium-sized molecules, particularly those with 

high protein-binding affinity. Despite the growing use of 

hemoadsorption in critically ill patients, its application 

in cases of lipophilic antiarrhythmic drug overdose 

remains largely unexplored (1,2). Propafenone, a class 

1C antiarrhythmic agent with potent sodium channel-

blocking properties, is widely used in the treatment 

of supraventricular and ventricular arrhythmias. In 

overdose situations, it can cause life-threatening 

cardiotoxic effects, including conduction delays, 
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ABSTRACT

Background: Propafenone overdose is a rare but potentially fatal condition due to its potent sodium channel-blocking and cardiodepressant 
effects. Conventional extracorporeal elimination methods are typically ineffective owing to the drug’s high protein-binding affinity and large 
volume of distribution. Hemoadsorption using the CytoSorb® device, although primarily developed for sepsis, may offer a novel therapeutic 
option in such intoxications.

Case Presentation: We describe a 38-year-old turkish female with a history of panic disorder and paroxysmal atrial fibrillation who presented 
to the emergency department after a suicide attempt involving the ingestion of an estimated 40 tablets of 150 mg propafenone. She exhibited 
generalized tonic-clonic seizures, severe metabolic acidosis, hypotension (BP 70/50 mmHg), bradycardia (HR 55 bpm), and QRS prolongation 
(>150 ms). Despite high-dose intravenous sodium bicarbonate, benzodiazepines, and vasopressor support, the patient’s hemodynamic 
instability persisted. After ICU admission and further deterioration, the patient was intubated, and PiCCO monitoring was initiated. As a last 
resort prior to ECMO initiation, CytoSorb® hemoadsorption therapy was commenced. Within one hour, her ECG normalized, vasopressors 
were rapidly weaned, and cardiac index improved significantly. She was extubated 21 hours later and discharged without sequelae.

Conclusions: This case highlights the potential use of CytoSorb® hemoadsorption as an adjunctive therapy in severe propafenone 
poisoning, particularly in patients exhibiting refractory cardiotoxicity. Hemoadsorption may contribute to rapid clinical recovery and could 
potentially avert the need for more invasive interventions such as ECMO. Further clinical data are needed to validate its efficacy in this context.
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ventricular arrhythmias, profound hypotension, 

seizures, and cardiac arrest. Due to its high protein-

binding rate (>90%) and large volume of distribution, 

conventional extracorporeal elimination techniques 

such as hemodialysis or hemofiltration are typically 

ineffective. Although CytoSorb hemoadsorption has 

shown promise in the removal of certain lipophilic and 

protein-bound drugs, there are currently no published 

reports describing its use in propafenone intoxication 

(3-6). To our knowledge, this case represents the first 

documented clinical application of CytoSorb in the 

management of severe propafenone poisoning.

Case Presentation

A 38-year-old female with a known history of panic 

disorder and paroxysmal atrial fibrillation attempted 

suicide by ingesting approximately 40 tablets of her 

prescribed medication, propafenone 150 mg. She 

was brought to the emergency department after a 

generalized tonic-clonic seizure. Her initial vital signs 

were: blood pressure 70/50 mmHg, heart rate 55 bpm, 

oxygen saturation 98%, and Glasgow Coma Scale 

score of 11. Electrocardiography (ECG) revealed atrial 

fibrillation, a widened QRS complex (>150 ms), and 

signs of sodium channel blockade. Arterial blood gas 

analysis indicated severe metabolic acidosis (pH 7.09, 

pCO2 28 mmHg, HCO3
- 9.9 mmol/L, base excess −21, 

lactate 8.5 mmol/L). Due to the absence of a drug 

assay at the facility, serum propafenone levels could 

not be measured. The estimated time of ingestion was 

unknown.

Due to electrocardiographic evidence of sodium-

channel blockade and two generalized tonic–

clonic seizures in the emergency department, the 

patient—whose QRS duration initially exceeded 150 

ms—received five intravenous boluses of sodium 

bicarbonate (6 ampoules each) until QRS narrowing 

was achieved. When the QRS remained above 120 

ms, a continuous infusion of sodium bicarbonate at 

6 ampoules per hour was commenced. As seizures 

persisted, two intravenous doses of diazepam were 

administered. Despite ongoing bicarbonate therapy, 

seizure activity remained refractory and hemodynamic 

instability continued. Continuous infusions of sodium 

bicarbonate (6 ampoules/h), midazolam (1 mg/h), 

and norepinephrine (0.15 mcg/kg/min) were initiated. 

Upon ICU admission, the patient developed frequent 

tonic-clonic seizures, bradycardia, and worsening 

hypotension. She was intubated, and levetiracetam 

(1000 mg loading dose) was administered. 

Vasopressor support was escalated to norepinephrine 

(0.6 µg/kg/min) and adrenaline (0.5 µg/kg/min). 

Hemodynamic monitoring via PiCCO was initiated 

through a thermistor-tipped femoral arterial catheter 

and a jugular central line. Baseline PiCCO values 

were: cardiac index 1.85 L/min/m2, systemic vascular 

resistance index 3205 dyn·s·m2/cm5, global end-

diastolic volume index 428 mL/m2, and extravascular 

lung water index 13 mL/kg (Figure 1A and Figure 1B). 

As the patient remained hypotensive and bradycardic 

despite maximal supportive care, venoarterial ECMO 

was considered. Before ECMO initiation, CytoSorb 

hemoadsorption therapy was started at a blood 

flow rate of 140 ml/min. No additional therapeutic 

interventions were made during this period. Within 

one hour, ECG normalized with resolution of QRS 

widening, and vasopressors were weaned. After 

four hours of hemoadsorption, repeat PiCCO values 

showed hemodynamic improvement: CI 2.59 L/min/

m2, SVRI 2024 dyn·s·m2/cm5, GEDI 391 mL/m2, and 

ELWI 11 mL/kg (Figure 2A and Figure 2B).

The patient was extubated at the 21st hour following 

intubation. On follow-up echocardiography, the ejection 

fraction was 65%, with trace mitral regurgitation. Right 

ventricular function was preserved, and cardiac output 

was measured at 4.4 L/min. She was discharged 

without neurological or cardiovascular sequelae.
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Discussion

The use of high-efficiency hemoadsorption filters 

such as CytoSorb may represent a reasonable 

approach for removing excess drugs from the 

circulation in cases of intoxication. However, the 

current literature on this topic remains limited, and it is 

still unclear which drugs can be effectively eliminated 

in overdose settings (1-5). This case was documented 

specifically to provide clinical insight and guidance 

for physicians facing similar challenges. In the 

emergency setting, where rapid stabilization is crucial 

and conventional detoxification methods offer limited 

benefit, hemoadsorption may provide an additional 

therapeutic option for selected patients.

Figure 1. PiCCO hemodynamic monitoring before CytoSorb®️ hemoadsorption therapy: (A) hemodynamic monitoring display and (B) 
corresponding hemodynamic parameters.

Figure 2. PiCCO hemodynamic monitoring after CytoSorb®️ hemoadsorption therapy: (A) hemodynamic monitoring display and (B) 
corresponding hemodynamic parameters.
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CytoSorb can adsorb molecules ranging from 

5 to 60 kDa, encompassing various substances 

including cytokines associated with sepsis (e.g., IL-

6, IL-1β, TNF-α), certain medications (e.g., ticagrelor, 

rivaroxaban), bilirubin, myoglobin, and other medium-

sized molecular toxins (6-8). In albumin-bound 

compounds, only the unbound fraction is available 

for adsorption. Large proteins (>60–70 kDa), such as 

albumin and immunoglobulin G (IgG), are not removed 

by the CytoSorb filter. Nonetheless, CytoSorb has 

demonstrated the ability to adsorb certain small, 

lipophilic molecules — such as ticagrelor and 

amlodipine — even when they are highly protein-

bound.

For effective adsorption, substances must be small 

enough to enter the polymer beads and sufficiently 

hydrophobic to facilitate physicochemical interactions 

with the polymer matrix. The removal process is 

concentration-dependent, with greater efficiency 

at elevated plasma concentrations. Importantly, 

CytoSorb use does not result in substantial depletion 

of albumin, coagulation factors, or immunoglobulins 

(9). It does not activate the coagulation or complement 

systems and is typically associated with only a minimal 

and transient reduction in platelet count.

One of the most consistent effects of CytoSorb therapy 

in patients with septic or vasoplegic shock is improved 

hemodynamic stability, usually accompanied by 

reduced vasopressor requirements, as highlighted in 

a recent review (10). Although the optimal timing for 

initiating therapy remains debated, early initiation—

ideally within the first 12 hours following diagnosis—is 

generally recommended.

The volume of distribution (VD) is a critical 

pharmacokinetic parameter influencing the 

effectiveness of extracorporeal drug removal. 

Agents with a low VD (<1 L/kg) are confined to the 

intravascular compartment and are more amenable 

to extracorporeal clearance. In contrast, drugs 

with a high VD (≥1 L/kg) distribute extensively into 

extravascular tissues and are less accessible for such 

techniques (10). While high protein binding (≥80%) 

can restrict tissue distribution and reduce VD, thereby 

potentially enhancing clearance through adsorption, 

it may simultaneously limit the availability of unbound 

drug required for effective removal.

In the absence of pharmacokinetic data obtained 

during CytoSorb treatment, precise dosing 

recommendations cannot be reliably established. 

Nonetheless, fundamental pharmacokinetic 

parameters such as molecular weight, hydrophobicity, 

volume of distribution, half-life, and protein binding 

provide useful insights into the likelihood of 

meaningful drug removal. Drugs prone to CytoSorb 

elimination typically show rapid clearance within the 

first 1–2 hours of therapy. This timeframe closely 

parallels the dramatic clinical response observed 

in our patient: electrocardiographic abnormalities 

improved within the first hour, and vasopressor 

demand decreased significantly. Although CytoSorb 

has been shown to remove various anti-infective 

agents from the bloodstream, its overall impact on 

most systemic pharmacokinetics appears minimal. 

Enhanced clearance has, however, been described 

for fluconazole, linezolid, and liposomal amphotericin 

B (11). In our case, the overdosed agent was 

propafenone—a small, lipophilic molecule (molecular 

weight 341.45 Da) characterized by high protein 

binding (>90–95%) and a large volume of distribution 

(1.9–3 L/kg). These properties theoretically limit 

the effectiveness of extracorporeal elimination 

via hemoadsorption. Nonetheless, CytoSorb has 

demonstrated partial efficacy in the removal of other 

highly protein-bound and lipophilic compounds, 

suggesting a potential role in the management of 

propafenone intoxication (12-14).

Based on our clinical observations, CytoSorb may 

have contributed to drug removal and to the rapid 

reversal of cardiotoxicity under specific conditions. 
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As evidence remains limited and no pharmacokinetic 

confirmation is available, the use of CytoSorb in 

propafenone poisoning should be considered 

on a case-by-case basis and reserved as a last-

resort option in rapidly deteriorating patients when 

conventional supportive strategies fail.

Conclusion

With ongoing technological advancements, 

hemoadsorption therapies are increasingly supported 

by clinical evidence and are transitioning from being 

considered solely as rescue interventions to becoming 

adjunctive components of critical care, particularly in 

high-mortality conditions such as septic shock. As 

demonstrated in our patient, hemoadsorption with 

CytoSorb may be considered a last-resort option in 

severe propafenone intoxication, especially in cases of 

refractory cardiotoxicity where conventional measures 

fail and escalation to invasive treatments such as 

cardiac pacing or VA-ECMO is being contemplated. 

However, the effectiveness of drug removal depends 

on the pharmacokinetic characteristics of the 

agent and the clinical context. Therefore, decisions 

regarding the initiation of hemoadsorption should be 

individualized and, whenever possible, supported by 

therapeutic drug monitoring.
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