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Abstract. Aim: Treatment and monitoring of the septic patient with individual approach 
applying Surviving sepsis campaign (SSC) recommendations, extracorporeal blood 
purification and cerebral oximetry monitoring. Case report: This is a case report of a female 
patient with clinical signs of septic shock and with multiple organ failure (renal, respiratory 
failure, hypotension, coagulation disorder, impairment of consciousness) in wich, in addition 
to standard treatment measures, extracorporeal blood purification (CytoSorb® – 
CytoSorbents Corporation and CytoSorbents Medical Inc., United States) was applied. After 
the completion of the hospital treatment, the patient was discharged to home treatment. 
Conclusion: Control of hyperinflammatory response using extracorporeal blood purification 
and cerebral oximetry monitoring may be, in special cases – applying Surviving sepsis 
campaign (SSC) recommendations – option for individual approach in sepsis management 
and following multiorgan dysfunction management.
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Sažetak. Cilj: Liječenje i nadzor pacijentice sa sepsom prema individualnom pristupu u kojem 
je, uz preporuke SSC-a, primijenjena  i  ekstrakorporalna purifikacija krvi, a u nadzoru 
cerebralna oksimetrija. Prikaz slučaja: Ovo je prikaz slučaja pacijentice s kliničkim znakovima 
septičkog šoka i višestrukim zatajenjem organa (bubrezi, zatajenje disanja, poremećaj 
zgrušavanja, poremećaj svijesti), u kojem je, u dodatku standardnih mjera liječenja, 
primijenjena izvantjelesna purifikacija krvi (CytoSorb® – CytoSorbents Corporation and 
CytoSorbents Medical Inc., United States). Nakon završetka bolničkog liječenja pacijentica je 
otpuštena na kućno liječenje. Zaključak: Kontrola hiperinflamacijskog odgovora primjenom 
ekstrakorporalne purifikacije krvi i nadzor cerebralnom oksimetrijom mogu u pojedinim 
slučajevima biti – uz primjenu Međunarodnih smjernica o liječenju sepse – opcija individual
nog pristupa nadzora i liječenja sepse i prateće multiorganske disfunkcije.

Ključne riječi: intenzivno liječenje; multiplo zatajenje organa; purifikacija
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INTRODUCTION 

In spite of the guidelines on the treatment, sepsis 
remains the leading cause of death in intensive 
medicine units1. The fundamental treatment 
recommendations can be found in the recom-
mendations of the Surviving Sepsis Campaign 
(SSC)2. Today, many of the other forms of sup-
portive treatment of sepsis are applied as well. 
Mediators, released during sepsis, uncontrolledly 
damage a cell structure during the complex inter-
actions3. The control of a strong inflammatory re-
sponse using the purification technique may thus 
be a therapeutic possibility for the sepsis treat-
ment3. The application of haemadsorption is a 
form of immunotherapy, which tries to control 
the development of sepsis.
Blood purification techniques indiscriminately re-
move inflammatory mediators4. In this context, 
extracorporeal blood purification is recognized as 
a potential immunotherapy of patients during 
sepsis, septic shock and multiple organ dysfunc-
tion syndrome (MODS) as well as with individual 
cases of patients with non-infectious conditions 
(postcardial operations, pancreatitis) resulting in 
high concentrations of cytokines and multiple or-
gan disfunction. The heterogeneity of patients 
with sepsis and septic shock requires the individ-
ual diagnostic and therapeutic approach at the 
time of the control of vital functions including 
the selection of the treatment application which 
will best suit the patient.

CASE REPORT 

This is a case report of a female patient with clini-
cal signs of septic shock and MODS (renal, respi-
ratory failure, hypotension, coagulation disorder, 
impairment of consciousness) in which, in additi-
on to standard treatment measures, extracorpo-
real blood purification (CytoSorb® – CytoSorbents 
Corporation and CytoSorbents Medical Inc., Uni-
ted States) was applied.
A 30-year-old female patient with the stenosis 
of ureteropelvic junction of the left kidney was 
received at the urological department for high 
fever (39 oC), with pain in the left lumbar lodge 
and vomiting. At the reception, the patient was 
contactable (GCS 15), with global hemodynam-
ics showing positive parameters of the inflam-

mation (CRP: 291.8 mg/L, PCT: 0.764 ug/L). The 
native test of urine showed present urinary in-
fection. Arterial blood gas (ABG) analysis: com-
pensated metabolic acidosis. Renal ultrasound 
showed dilatation III/IV of the left kidney. Due 
to obstructive uropathy caused by concrement 
in the left renal pelvis, after skin disinfection 
and infiltration of local anesthetic in the left 
lumbar area, urologist performedpercutaneous 
nephrostomy under ultrasound control, 10 CH 
catheter was set in place and fixed to the skin. 

Control of hyperinflammatory response using extracor-
poreal blood purification and cerebral oximetry moni-
toring may be, in special cases – applying Surviving 
sepsis campaign (SSC) recommendations – option for 
individual approach in sepsis management and follow-
ing multiorgan dysfunction management.

There was 200 ml purulent urine on catheter af-
ter nephrostomy.
For blood culture, under sterile conditions, 5 ml of 
blood sample was taken from central venous cath-
eter and another 5 ml of blood from a peripheral 
vein. At the same time, 5 ml of urine sample was 
taken directly from Foley catheter with a sterile sy-
ringe for urine culture. After taking blood and 
urine samples, Ciprofloxacin was applied to intra-
venous therapy. Eight hours after the hospitaliza-
tion, the patient developed a sepsis following 
MODS nad was transfered to the ICU. The patient 
was hypotensive, febrile (40 oC) with chills.
The resuscitation with crystalloid solutions was 
started. Leukopenia (3.0 ×109/L) and thrombocy-
topenia (Tcr 55 ×109/L) were present together with 
an increase of procalcitonin (PCT 82.24 ug/L). Af-
ter administration of crystaloides in high doses, 
the patient was still hypotensive so vasopressors 
and non-invasive mechanical ventilation were 
aplied. In order to control global haemodynamics, 
the haemodynamic monitor LiDCO (LiDCO Ltd., 
England) was set, and the abdominal perfusion 
pressure (APP) (APP = Mean arterial pressure 
(MAP) – Intra abdominal pressure (IAP)) was mon-
itored as well as the cerebral and hepatosplanch-
nic oxygenation (INVOS Covidien Ltd., Republic of 
Ireland). Escherichia coli sensitive to Ciprofloxacin 
was isolated from urine and blood culture.
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On the third day of a hospital stay, the respiratory 
insufficiency further deteriorated (PaO2 7.7 kPa, 
pCO2 30.6 kPa), together with the impairment of 
consciousness and renal insufficiency (creatinine 
170 mg / L). An increase in laboratory parameters 
of inflammation (PCT > 100 ug/L, CRP 402 51.2 
mg/L) was noted as well. Radiological lung find-

ings show diffuse consolidation zones of lung pa-
renchyma. Transthoracic echocardiography shows 
Pulmonary arterial hypertension (PAH) 40-45 
mmHg, and ejection fracion (EF) of 25 %.
On the fourth day of her hospital stay, there was a 
further progression of respiratory failure (hypox-
emia, hypercapnia, reduction of respiratory index) 

Table 1. The parameters before and after the application of “CytoSorb”

Parametar 18.05.2015
19.05.2015 
CYTOSORB 

APPLICATION
20.05.2015 21.05.2015

Mean arterial pressure (mmHg) 73 81 99

CI (l/min/m2) 6.6 6.49 5.07

SVRI (dynes · sec/cm5/m2) 650 600 1550

ITBVI 1509 1505 1268

PaO2/FiO2 5.8 12.2 16.7 15.9

Vazopressor YES YES NO NO 

pCO2 (kPa) 7.18 8.47 6.25 6.79

EE/RQ 1542/0.75 987/0.75

INVOS S/C 83/84 76/63 83/60 82/52

Respiration NIMV 
NIMV/ 

Bi-Level
Bi-Level 

Bi-Level/ 
pa PSV- PEEP

L (×109/L) 23.5 36 32.1 15.6

Creatinin (mmol/L) 94 65 43 55

CRP (mg/L) 320.6 200.7 77.3

PCT (ng/ml) 17.34 6.64 4.13

Thrombocytes (×103) 60 58 37 57

Lactates (mmol/L) 2.91 1.45 1.58

Figure 1. Tissue Oxygenation of the brain and liver. The figure of tissue oxygenation of the brain and liver. The arrow indicates the 
moment of a sharp decline due to saturation of the brain which indicated the emergency MRI.
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due to which an invasive mechanical ventilation 
(Bi Level one) was applied. The metabolism  
was controlled by the method of indirect  
calorimetry (General Electric, USA). The global he-
modynamics was maintained by applying nore-
pinephrine and dobutamine. On the same day, the 
adjuvant therapy – extracorporeal blood purifica-
tion (CytoSorb) with the application of continuous 
veno – venous hemofiltration for 15 hours was in-
troduced in the treatment. After the introduction 
of the therapy the stabilization of global haemody-
namics (recovery of Cardiac indeks (CI), Systemic 
vascular resistance indeks (SVRI), Intra toracic 
blood volume indeks (ITBVI), the abolition of nore-
pinephrine and dobutamine) was observed.
The recovery of laboratory markers of hypoper-
fusion (lactate, bicarbonate, ScvO

2) and laboratory 
parameters of inflammation (L, CRP, PCT) followed. 
Patient’s energy needs decreased as well, while an 
increase in respiratory index was noticed and the 
mechanical respiratory support was reduced. The 
respiratory support was revoked on the second day 
after the end of therapy with Cytosorb (Table 1). 
The hepatic-splanchnic perfusion was maintained, 
but the brain oxygenation was not noticed (INVOS) 
(Figure 1). Magnetic resonance imaging of the 
brain showed multiple cerebral abscesses. On the 
thirteenth day of patient’s hospital stay, she was 
moved to the ward, and after twenty days in hospi-
tal she was released to home treatment.

DISCUSSION 

We present a case of 30-year-old female patient 
with a clinical picture of a septic shock and sep-
sis. The patient was treated according to stand-
ard recommendations for the treatment of 
sepsis2. Despite the therapeutic measures under-
taken, on the fourth day of her stay there was a 
progression of multiple organ failure with the 
need for the application of invasive mechanical 
ventilation, increased dose of vasopressors and 
the introduction of inotropes. The application of 
Cytosorb was indicated as an adjuvant form of 
the sepsis treatment aimed at the nonselective 
removal of inflammatory mediators, the control 
of a strong inflammatory response and sepsis3.
The success of the application of CytoSorb in pa-
tients with sepsis is described in the literature6,7. In 

the patient, a rapid haemodynamic stabilization 
was observed,with the reduction of vasopressors 
and inotropes dosage, within a few hours from the 
onset of the application of CytoSorb, as well as the 
reduction of inflammation markers. Unfortunately, 
the analysis of proinflammatory cytokines due to 
technical reasons could not have been analysed. 
The safety of the method and good tolerance by 
the patient was confirmed. The clinical stabiliza-
tion of the patient, in addition to improved 
haemodynamic stability, can be seen in the im-
provement of respiratory function measured by 
PaO2 / FiO2 ratio8 as well. The improvement in res-
piratory function was also observed in the patient, 
with a consequent abolition of mechanical respira-
tory support and the restoration of a sufficient 
spontaneous ventilation.
The objective control of a series of pathophysio-
logical and physiological disorders is necessary 
for a timely intervention. Therefore, the assess-
ment of sufficient supply of oxygen in patients 
with sepsis is the key of a prevention, early iden-
tification and timely intervention in organic fail-
ure9. By controlling the cerebral oxygenation 
(INVOS), the decrease in brain oxygen saturation 
was observed in the patient which is why the MRI 
of the brain was indicated, which further showed 
the development of multiple abscesses in the 
brain. Using the method of indirect calorimetry, 
the metabolic changes were followed, which en-
abled the implementation of correct nutritional 
support.

CONCLUSION 

In critically ill patients, the control of not only of 
the global and regional haemodynamics, respira-
tory function and the parameters of inflamma-
tion, but also the functions of a number of other 
organs, systems and metabolism is necessary. 
Comprehensive monitoring forms the basis for 
the application of therapeutic procedures and 
personalized therapies. This case indicates that 
the therapy with Cytosorb may be an option in 
the treatment of patients with septic shock and 
developed multiple organ failure due to the pos-
sible control of the hyperinflammatory response.
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