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This case study reports on a 15-month-old female toddler (weight 11 kg) with a background of 
home birth, non-vaccination and absence of medical contact, who was admitted to the Emergency 
Department with a five day history of respiratory symptoms and fever.

Case presentation

• Upon admission, the patient was in a poor hygienic condition, pale, dyspnoic, and tachycardic 
resulting in immediate treatment with oxygen and volume resuscitation

• Antibiotic therapy with penicillin was started right after the blood cultures were taken. Laboratory 
examination revealed a normal leucocyte count, elevated C-reactive protein levels and metabolic 
acidosis. Radiologically lobar consolidation in the right lung with pleural effusion was confirmed 

• Immediately after transfer to the pediatric ward in a progressively deteriorating state, septic 
shock was diagnosed and she was transferred to the critical care unit. Subsequently she had to 
be intubated, volume resuscitation was continued and catecholamine support had to be initiated 
(norepinephrine and epinephrine) due to persistent hypotension

• Echocardiographic examination again showed right pleural effusion which was confirmed as 
empyema

• Over time, she developed multiple organ failure including acute respiratory distress syndrome, 
disseminated intravascular coagulopathy, abdominal compartmental syndrome and acute renal 
failure

• Blood and pleural cultures were positive for streptococcus pneumonia while lumbar puncture was 
not performed due to extreme clinical instability, hence the possibility of a central nervous system 
infection was preemptively treated with vancomycin

• After placement of a thoracentesis catheter for pleural drainage, she experienced cardiorespiratory 
arrest for a time span of 9 minutes which was treated with 4 doses of epinephrine (0,01 mg/kg)

• Post resuscitation, she showed severe metabolic acidosis with a plasma lactate of 16 mg/dl and 
hypotension. At this time, she had a radiologically proven right pneumothorax and pulmonary 
hypertension confirmed by echocardiography. Milrinone was initiated to achieve vasodilation, 
which, however, was suspended  later due to the absence of a clinical response

• Advanced hemodynamic PiCCO monitoring showed extreme vasoplegia with systemic vascular 
resistance (SVR) <200 dyn*s*cm-5, blood pressure remained low and she was anuric

• Abdominal compartment syndrome was treated by a paracentesis, hypoxemia slightly improved 
after right pneumothorax drainage and left pleural effusion drainage. A hemodialysis catheter was 
installed for potential high-volume hemofiltration. Lung protective ventilation strategy was not 
possible at this stage
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• Vasopressin (0.02 UI/kg/h) was initiated due to vasoplegic septic shock refractory to vasoactive drugs 
(epinephrine up to 0.18 µg/kg/min, norepinephrine up to 0.48 µg/kg/min, methylene blue 0.76 mg/
kg/h), yet without noticeable clinical response, plasma lactate further increased, multiple organ failure 
progressed 

• As a result, the decision was made for initiation of veno-arterial extracorporeal membrane oxygenation 
therapy (VA ECMO) with additional installation of a Cytosorb adsorber into the circuit

Treatment

• One treatment with CytoSorb for a total treatment time of 48 hours
• CytoSorb was used in combination with ECMO (Rotaflow Centrifugal Pump, Quadrox oxygenator, 

Maquet)
• Maximum systemic blood flow rate: 3 l/min
• Anticoagulation: Heparin
• CytoSorb adsorber position: passive bypass from high to low pressure side 

Measurements

• Need for catecholamines 
• Lactate
• Improvement in organ functions

Results

• Significant reduction in catecholamine doses within hours, infusions were stopped within 12 hours (one 
treatment cycle). Vasopressin could be stopped within a short period of time, epinephrine at 2 hours 
and norepinephrine at 11 hours

• Resolution of metabolic acidosis with a clear reduction in plasma lactate levels (from 40 mg/dl to 11 
mg/dl) after 4 hours of combined VA ECMO/CytoSorb therapy and improvement of pH from 6.96 to 
7.3 within 48 hours of treatment

• Impressive clinical improvement in organ function including lung, coagulation and renal functions over 
the next 48 hours of treatment

Patient Follow-Up

• Initiation of continuous renal replacement therapy for removal of fluid via ultra-filtration
• Echocardiography showed progressive improvement in cardiac function with elevated troponin levels 

decreasing over the following days
• After 4 days, the patient was decannulated and ECMO therapy withdrawn without complications 
• Thoracic CT scan showed right necrotizing pneumonia with cavitation, compartmentalized 

pneumothorax and pleural posterior effusions, which was treated by pleural drainage
• Favorable progression over time, the patient could be weaned from mechanical ventilation and 

extubated without incident and was hemodynamically stable
• She had a persistent air leak due to the pneumothorax and a bronco-pleural fistula despite attempts at 

drainage, however, clinical neurological sequelae were not evident 
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• In this pediatric patient with sepsis and multiple organ failure due to septic shock by 
streptococcus pneumoniae, the combination of intensive care therapy including ECMO 
support and CytoSorb resulted in the rapid reduction in catecholamine dosages, resolution 
of metabolic acidosis and an impressive improvement in organ functions

• According to the medical team, the application of CytoSorb in combination with ECMO 
was safe and easy

Conclusions


