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ABSTRACT 
 
 
Background and Aim:Sepsis is a well-recognized healthcare issue worldwide. 
Despite research, the ability to positively influence outcome remains limited. Newer 
evidences have pointed that using adsorption of cytokines is beneficial during 
endotoxemia and sepsis. Therefore, this study was aimed to determine the clinical 
benefits of CytoSorb usage in patients with severe sepsis admitted in intensive care 
units (ICU).  

Study design: Prospective, observational, comparative study 

Material and Methods: Forty patients with sepsis admitted to ICU were included. 
The CytoSorb group included 20 patients who received CytoSorb therapy in addition 
to Standard-care (SOC) and 20 patients in SOC group who received SOC alone as 
per routine ICU protocols. Clinical and laboratory parameters were analyzed 
pre/post-treatment in both groups and compared. 

Results: CytoSorb and SOC groups were comparable at baseline. There was 
significant reduction in serum creatinine (2.59±2.0 vs. 2.89±1.2, mg/dl; P=0.042), 
serum lactate (3.26±1.1 vs. 3.27±0.9, mmol/lit; P<0.001), serum procalcitonin 
(2.75±2.4 vs. 3.39±3.5, ng/ml; P<0.001), serum CRP (90.2±57.4 vs. 175.6±100.9, 
mg/dl; P<0.001) and serum IL6 (1769.7±4444.1 vs. 256.8±392.4, pg/ml; P=0.03) 
levels in CytoSorb compared to SOC. There was significant improvement in mean 
arterial pressure (MAP) (65.75±1.8 vs. 62.75±2.8, mmHg; P<0.001) and reduction in 
norepinephrine dose (6.47±2.7 vs.10.65±3.6, mcg/min; P<0.001) in CytoSorb group 
reflecting better hemodynamic stability. The post-treatment increase in SOFA score 
was lesser in CytoSorb group (11.85±2.9) than SOC group (12.3±2.3), but was not 
significant (P=0.135).  

Conclusion: CytoSorb therapy along with SOC was associated with significant 
improvements in hemodynamic stability, MAP and Norepinephrine requirements 
than SOC alone in severe sepsis. 
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1. INTRODUCTION 
 
Sepsis remains a significant cause of mortality and morbidity worldwide, despite 
advancements in antimicrobial medication, resuscitative methods, and ventilator care. The 
condition is characterized by a dysregulated immune response to an infection, leading to 
organ dysfunction and failure, with septic shock being a severe form of the disease 
associated with a high case fatality rate [1,2]. 

Septic shock can cause severe hypotension, and is characterized by high amounts of 
cytokines generated during the accelerated immune phase. These cytokines play a 
significant role in causing vascular collapse and exacerbating inflammation, which can lead 
to tissue damage through ischemia, reperfusion, and organ hypoperfusion [3]. 

In recent decades, extracorporeal blood purification methods have been developed to 
modulate the immune response and cytokines in patients with sepsis [4]. These include 
hemofiltration with large volume, high cut-off membranes, adsorption alone, and combined 
plasma filtration with adsorption [4,5,6,7]. Although the evidence for their usage is currently 
evolving, studies examining their usefulness, safety, and innovative possibilities continue to 
grow [4,5,6]. Adsorption treatment is currently one of the most rapidly growing fields, with 
adsorption cartridges with additional functionalities being developed [4,7]. 

The use of hemoadsorption to reduce cytokines is a new method for purifying blood that was 
created to decrease the large amounts of pro and anti-inflammatory substances produced 
during the initial phases of sepsis [8]. Evidence is pointing that adding an extracorporeal 
cytokine adsorber to the treatment plan leads to effective removal of dangerous cytokines 
and might be useful for patients with severe sepsis [9,10]. 

The CytoSorb (manufactured by CytoSorbents Corporation, Monmouth Junction, NJ, USA) 
whole blood adsorber is a medical device developed for use in Clinical settings where 
cytokine levels are elevated. Its distinct attributes, such as the highly porous biocompatible 
polymer, have the ability to attach to various hydrophobic substances with molecular weights 
up to around 60 kDa, which is where most cytokines are located. This device eliminates 
cytokines from the bloodstream in order to mitigate the excessive immune response 
associated with sepsis and helps to achieve better clinical outcomes [11,12]. 

Cytokine reduction by hemoadsorption is a novel blood purification therapy that is designed 
to reduce the high quantities of pro-inflammatory and anti-inflammatory mediators generated 
in the early stages of sepsis [7]. Hemoadsorption by CytoSorb may be beneficial in septic 
shock patients by attenuating cytokine storm, improving hemodynamic stability, and reducing 
vasopressor requirements [10]. 

This study was aimed to evaluate the clinical benefits of CytoSorb usage in patients with 
severe sepsis. The primary objective was to investigate whether treatment with CytoSorb 
and standard of care (SOC) was associated with improvements in hemodynamic stability, 
mean arterial pressure (MAP), and norepinephrine requirements compared to SOC alone. 
The secondary objectives included evaluating the safety of CytoSorb treatment, examining 
the reduction in inflammatory biomarkers such as Interleukin-6 (IL6) and C- reactive proteins 
(CRP), and markers of sepsis, such as procalcitonin and serum lactate. 
 



 

 

2. MATERIAL AND METHODS 
 
This was a prospective, observational study among patients with severe sepsis or septic 
shock, conducted at Multidisciplinary ICU and Department of Nephrology, xxx Tertiary care 
hospital in Bangalore, India from February 2020 to November 2021. 

This study was conducted in compliance with xxx Ethics Committee (EC) requirements as 
per applicable regulations. All study documents were reviewed and approved by Institutional 
Ethics Committees (IEC) on 27th February 2020 prior to initiation of the study. 

2.1 Study Participants 

Total forty (N=40) patients of sepsis with multiorgan dysfunction were part of the study. 
Patients received CytoSorb therapy along with standard of care (CytoSorb group) or 
standard of care alone (SOC group) as per routine ICU protocols and were accordingly 
divided into CytoSorb and SOC group with 20 patients in each group.  

2.2 Cytosorb Score 

CytoSorb score was calculated for each patient using a five-point scoring system Patients 
with CytoSorb score 8-13 were considered to be part of the study (Supplementary file) 
[10,11,12]. 

2.3 Inclusion and Exclusion Criteria 

The study included male or non-pregnant female patients above 18 years of age with 
confirmed diagnosis of sepsis or septic shock with CytoSorb Score between 8 to 13. 

Patients with terminal illness (e.g., malignancy, chronic kidney diseases (CKD), chronic liver 
diseases (CLD)) or immunosuppressed state like HIV infection or on immunosuppressant 
therapy were excluded from the study. 

2.4 Study protocol 

All patients admitted to multidisciplinary intensive care unit with sepsis and multiorgan 
dysfunction were considered for the study according to the inclusion and exclusion criteria. 
After initial stabilization, patients with CytoSorb Score between 8 to 13 who received 
CytoSorb therapy along with standard of care as per routine ICU protocols comprised the 
CytoSorb group while patient who received only standard of care comprised the SOC group. 
Duration of CytoSorb therapy was 24 hours for CRRT (Continuous Renal Replacement 
Therapy) and 6-8 hours for SLED (Slow Low Efficiency Dialysis) depending on mode of 
dialysis. Serum cytokine-IL6 measured before initiation and 24 hours after completion of 
CytoSorb therapy were evaluated. 

After the first session of CytoSorb treatment, the following parameters were reassessed: 

• Mean Arterial pressure (MAP). 

• Inotropic requirements. 

• Renal parameters. 



 

 

• SOFA score. 

• Serum lactate levels. 

• Serum interleukin 6 (IL-6) levels. 

Other laboratory parameters that were measured before and after treatment with CytoSorb: 

• Hemoglobin. 

• Leucocyte counts. 

• Platelets. 

• Serum Electrolytes. 

• Liver function tests. 

• Procalcitonin levels, CRP levels  

2.5 Statistical analysis 

Data were entered into a Microsoft Excel datasheet and was analyzed using SPSS 22 
version software. Data was expressed in descriptive statistics. The Chi-square test or 
Fischer’s exact test (for 2x2 tables only) was used as a test of significance for qualitative 
data. An independent t-test was used as a test of significance between two quantitative 
variables. P-value of <0.05 was considered as statistically significant. 
 
3. RESULTS  
 
Total 40 patients with sepsis were included in the study. As per ICU protocols, 20 patients 
who received CytoSorb treatment along with the SOC were considered in CytoSorb group 
and 20 patients who received only SOC were considered in SOC group. 

3.1 Demographics and Comorbidities 

The mean age for CytoSorb and SOC groups was 45.05±17.03 years and 51.90±9.99 years 
respectively. No statistically significant difference was noted between two groups with 
respect to age (P=0.131) or gender (P=0.176). Distribution of subjects according to 
comorbidities diabetes mellitus (n=10 in CytoSorb, n=10 in SOC), hypertension (n=13 in 
CytoSorb and n=12 in SOC) and cardiovascular disease (n=5 in CytoSorb, n=4 in SOC) 
between groups also found no statistical difference (P=1.0). 

3.2 Type of Renal Replacement Therapy 

Total 29 patients (72.5%) received CRRT while 11 patients (27.5%) received SLED. Number 
of patients receiving CRRT was 15 in CytoSorb group (75%) and 14 in SOC group (70%) 
while 05 patients in CytoSorb group (25%) and 06 patients in SOC group (30%) received 
SLED. No statistically significant difference was noted. 

3.3 Cause of Sepsis 



 

 

The etiology/cause of infection in sepsis patients were comparable between both the groups 
(Table 1).  

Table 1. Etiology/cause of Sepsis 

Cause of Sepsis SOC plus CytoSorb  SOC  

COVID-19 8 (40%) 9 (45%) 

Pneumonia 1 (5%) 2 (10%) 

Urosepsis 4 (20%) 2 (10%) 

Post COVID-19 Mucor 1 (5%) 1 (5%) 

Cholangitis - 2 (10%) 

Cellulitis 1 (5%) - 

Viral Pneumonia 1 (5%) 1 (5%) 

Dengue Fever 2 (10%) 1 (5%) 

Post COVID-19 Sepsis 1 (5%) 1 (5%) 

Scrub Typhus - 1 (5%) 

Leptospirosis 1 (5%) - 

SOC- Standard of Care  

 

3.4 Baseline Clinical and Laboratory Parameters 

Baseline clinical and laboratory parameters like serum creatinine, LFTs and PAO2/FIO2 ratio 
were comparable between CytoSorb and SOC groups. However, SOFA score, serum lactate 
and procalcitonin were more severe in CytoSorb group than SOC group (Table 2). 

Table 2. Baseline Clinical and Laboratory Parameters in the two groups 

Parameters SOC plus CytoSorb  SOC  P- value 

Creatinine (mg/dl) 2.68 3.46 0.3 

Lactate (mmol) 2.57 3.75 <0.001 

Bilirubin (mg/dl) 2.03 2.48 0.6 

Procalcitonin (ng/ml) 2.36 5.45 0.007 



 

 

CRP (mg/dl) 108.45 172.7 0.01 

IL6 (pg/ml) 6125.15 91.7 0.03 

MAP (mmhg) 66.2 63.4 <0.001 

PaO2/FiO2 220 229 0.5 

Norepinephrine Dose (mcg/min) 7.2 8 0.1 

SOFA Score 10.95 11.65 0.01 

SOC- Standard of Care  

 

3.5 Comparison of various parameters pre and post treatment between 
CytoSorb and SOC group 

3.5.1 Blood Parameters 

No statistically significant difference was observed in hemoglobin, platelets, white blood cell 
count, bilirubin, SGOT, SGPT, albumin before and after treatment in both the groups. A 
comparison of pre/post- treatment mean values between both the groups showed a 
significant reduction in serum creatinine (P=0.04), lactate (P<0.001), procalcitonin 
(P<0.001), CRP (P<0.001) and IL6 (P=0.03) levels (Table 3). 

Table 3. Comparison of pre and post treatment of key blood parameters between 

groups 

Groups SOC plus CytoSorb (Mean±SD) 
SOC  

(Mean±SD) 

P-value 

Parameter Pre 
Post-

treatment 

Differen

ce 
Pre 

Post-

treatment 

Differenc

e 

Creatinine 

(mg/dl) 
3.46 ± 3.16 2.59 ± 2.09 

-0.87 ± 

1.82 
2.68 ± 1.50 2.89 ± 1.20 

0.21 ± 

1.44 

0.042 

Lactate 

(mmol) 

3.75 ± 0.64 3.26 ± 1.07 -0.49 ± 

1.10 

2.57 ± 0.54 3.27 ± 0.97 0.70 ± 

1.06 

<0.001 

Procalcitonin 

(ng/ml) 

5.45 ± 4.58 2.75 ± 2.41 -2.7 ± 

3.92 

2.36 ± 1.51 3.39 ± 3.55 1.03 ± 

2.37 

<0.001 



 

 

CRP (mg/dl) 
172.7 ± 

82.77 

90.25 ± 

57.49 

-82.4 ± 

73.81 

108.45 ± 

81.28 

175.6 ± 

100.97 

67.15 ± 

101.85 

<0.001 

IL6 (pg/ml) 

6125.15 ± 

11959.18 

1769.75 ± 

4444.09 

-4355.4 

± 

9100.4 

91.7 ± 

68.507 

256.85 ± 

392.404 

165.15 ± 

374.5 

0.032 

SOC- Standard of Care  

 

3.5.2 Mean Arterial pressure (MAP) 

A comparison between mean values of MAP pre (CytoSorb: 63.40±2.32 mmHg; SOC: 
66.20±1.90 mmHg) and post- treatment (CytoSorb: 65.75±1.83 mmHg; SOC: 62.75±2.88 
mmHg) between both the groups showed a significant (P<0.001). improvement in MAP in 
the CytoSorb group (Figure 1). 

 

Figure 1. Comparison of pre and post mean values of Mean Arterial Pressure between 

groups 

 

3.5.3 Norepinephrine dose 

Comparison of mean norepinephrine dose pre (CytoSorb: 8.00±1.835 mcg/min; SOC: 
7.20±1.908 mcg/min) and post-treatment (CytoSorb: 6.47±2.750 mcg/min; SOC: 
10.65±3.674 mcg/min) between both the groups showed a significant (P<0.001) decrease in 
requirement of norepinephrine dose in the CytoSorb group (Figure 2). 
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Figure 2. Comparison of pre and post mean requirement of norepinephrine dose 

between groups 

 

3.5.4 PaO2/FiO2 

A comparison between PaO2/FiO2 ratio pre and post- treatment between both the groups 
presented in Table 4 and it showed no significant difference between both the groups. 

Table 4. Comparison of pre and post-treatment PaO2/FiO2 ratio between groups 

Parameter Groups Mean SD P-Value 

PaO2/FiO2 - Pre 

(mmHg) 

SOC 

plusCytoSorb 
229.00 39.32 

0.554 

SOC 220.00 54.58 

PaO2/FiO2 - 

Post (mmHg) 

SOC plus 

CytoSorb 
215.50 37.48 

0.252 

SOC 197.50 58.02 

SOC- Standard of Care  

 

3.5.5 CNS Parameters 
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A comparison between Glasgow Coma Scale (GCS) values pre and post- treatment 
between both the groups presented in Table 5 and it showed no significant difference 
between both the groups. 

Table 5. Comparison of pre and post-treatment Glasgow Coma Scale (GCS) values 

between groups 

Parameter Groups Mean SD P-Value 

GCS – Pre 

SOC plus 

CytoSorb 
10.90 0.78 

0.791 

SOC 10.80 1.47 

GCS - Post 

SOC plus 

CytoSorb 
10.60 1.35 

0.767 

SOC 10.45 1.79 

SOC- Standard of Care, GCS- Glasgow Coma Scale 

 

3.5.6 SOFA Score 

A comparison between SOFA scores pre and post- treatment between both the groups 
presented in Table 6. The SOFA score at baseline was significantly higher in the CytoSorb 
group than in the SOC group (P=0.016). There was no statistically significant difference 
found between both the groups with respect to SOFA score post- treatment. (P=0.135). 
However, increase in the SOFA score was relatively lesser in the Cytosorb group than the 
control group. Though it did not reach statistical significance. 

 

Table 6. Comparison of pre and post mean SOFA scores between groups 

Parameter Groups Mean SD P-Value 

SOFA Score - Pre 

SOC plus 

CytoSorb 

11.65 0.87 

0.016 

SOC 10.95 0.88 



 

 

SOFA Score - Post 

SOC plus 

CytoSorb 

11.85 2.92 

0.597 

SOC 12.30 2.38 

Pre - Post 

SOC plus 

CytoSorb 

-0.20 2.62 

0.135 

SOC -1.35 2.11 

SOC- Standard of Care 

 

3.6 Mortality 

 The distribution of subjects according to mortality between groups did not show any 
statistical (P=1.00) significance (Figure 3). 
 

 

Figure 3. Distribution of patients according to mortality in the two groups 

 
This study was aimed at determining the clinical benefits of Cytosorb therapy in addition to 
standard of care in patients with severe sepsis. The primary endpoint was to assess the 
decrease in inotropic requirement. The secondary endpoints were a decrease in the SOFA 
score, Lactate clearance and ICU mortality. 
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Regarding age distribution, the average age of patients in the CytoSorb group was 45 years, 
and in the SOC group, it was 52 years. The age distribution of the population was 
comparable to the findings of the study by Schädler et al,[13] where the mean age was 66 ± 
10 years [13].  

4.2 Comorbidities 

The comorbidities commonly encountered were diabetes mellitus, hypertension, and 
cardiovascular disease. However, compared to Friesecke et al, [14] our study showed a 
higher prevalence of diabetes mellitus, hypertension, and ischemic heart disease. 

4.3 Type of Renal Replacement Therapy (RRT) 

Among the 20 patients treated with CytoSorb, 75% received CRRT and 25% received SLED 
while in the SOC group, 70% received CRRT and 30% received SLED. Similar studies, such 
as those conducted by Schädler et al, [13] and Kogelmann et al, [15] CRRT was the mode of 
renal replacement therapy used in patients [13,15]. 

4.4 Cause of Sepsis 

The most common source of infection in the study was Lower respiratory tract infection. 
Respiratory tract infections accounted for 50% in CytoSorb and 60% in the SOC group, 
respectively. Our observation was similar to Friesecke et al, [14] where lower respiratory 
tract infection (55%) was the most common focus of infection, followed by intra-abdominal 
sepsis (30%) [14]. 

4.5 Hematological Parameters 

Our study did not demonstrate any adverse hematological effects due to CytoSorb therapy 
over and above standard of care alone. In the study by SchädlerSchädler et al,[13] a 
significant drop in platelet counts in patients treated with CytoSorb was observed [13]. Study 
by Singh et al, [16] found a significant decrease in WBC counts from pre-CytoSorb to post-
CytoSorb treatment [16]. 

4.6 Renal Functions 

After treatment, the CytoSorb group showed a statistically significant reduction in serum 
creatinine levels compared to the SOC group (p=0.042). In a similar study conducted by 
Schädler et al, post-treatment there was no significant difference in serum creatinine in both 
the groups [13]. 

4.7 Liver Functions 

We did not find any statistically significant difference in total bilirubin levels between the 
CytoSorb and SOC groups.  

Schädler et al, reported baseline total bilirubin levels of 10.0 [5.5-19.1] and 9.7 [6.0-17.9] 
mg/dl in the CytoSorb and control groups, respectively [13]. After treatment, the CytoSorb 
group had significantly lower serum albumin levels than the control group, while no 
significant difference was found in total bilirubin levels between the two groups [13]. 

4.8 Serum Lactate 



 

 

The SOC group had significantly lower serum lactate levels at baseline (p<0.001) than the 
CytoSorb group. After treatment, serum lactate levels decreased significantly to 3.26 ± 1.07 
mmol/lit in the CytoSorb group, while in the SOC group, it increased to 3.2 ± 0.9 mmol/lit. 
There was a significant reduction in serum lactate levels in the CytoSorb group compared to 
the SOC group (P<0.001). Another study by Kogelmann et al, [15] found that median serum 
lactate levels decreased by 26.4% after treatment with CytoSorb, while our study showed a 
13% reduction in serum lactate levels in the CytoSorb group [15]. 

4.9 Serum Procalcitonin 

At baseline, the SOC group was found to have significantly lower procalcitonin levels than 
the CytoSorb group (P= 0.007). However, after treatment, the CytoSorb group had 
significantly lower procalcitonin levels compared to the SOC group, with levels of 2.7 ± 2.4 
ng/mL and 3.3 ± 3.5 ng/mL, respectively (P< 0.001). Another study conducted in India by 
Singh et al, [16] also reported a significant reduction in serum procalcitonin levels following 
CytoSorb therapy, with a decrease from 36.06 ± 33.86 ng/mL to 12.58 ± 12.98 ng/mL post-
treatment [16]. 

4.10 CRP Levels 

Post-treatment, the CytoSorb group had a significantly lower mean serum CRP level of 90.2 
± 57.4 mg/dl compared to the SOC group's mean of 175 ± 100.9 mg/dl (P<0.001). A study 
by Mehta et al, [12] also examined serum CRP levels before and after CytoSorb treatment. 
Their results showed a reduction in mean serum CRP levels from 165.68 ± 169.26 at 
baseline to 120.33 ± 63.72 after treatment, representing a 27.4% reduction. However, this 
reduction was not statistically significant [12]. 

4.11 Serum IL6 Levels 

The baseline serum IL6 levels were significantly higher in the CytoSorb group than in the 
SOC group (p=0.03). Our study found a statistically significant decrease in serum IL6 levels 
in the CytoSorb group compared to the SOC group (p=0.03). In a study conducted by 
Schädler et al [13], the baseline serum IL6 levels were 552 [162 ± 874] pg/ml in the 
CytoSorb group and 590 [125 ± 2147] pg/ml in the control group. However, their study found 
no significant reduction in serum IL6 levels post-treatment in both groups [13]. In a recent 
study by Mehta et al, [12] in India, baseline serum IL6 levels were 1962.04 ± 229.09 pg/ml 
before treatment, and there was an 87% reduction in IL6 levels after CytoSorb therapy 
[254.09 ± 223.62, (P<0.0001)] [12]. Another study investigated the effects of CytoSorb 
hemoperfusion on plasma levels of various cytokines using the repeated human 
experimental endotoxemia model [17]. The study reported significant reduction of 71% in 
plasma levels of IL6 (P=0.003) compared to SOC group during the first LPS challenge [17]. 

4.12 Mean Arterial Pressure (MAP) 

After treatment, the CytoSorb group had a MAP of 65.75 ± 1.8 mmHg, while the SOC group 
had a MAP of 62.75 ± 2.8 mmHg. Our study found that the improvement in post-treatment 
MAP in the CytoSorb group was statistically significant compared to the SOC group 
(P<0.001). Mehta et al, [12] also conducted a study and reported a baseline MAP of 62.82 ± 
9.73 mmHg and a post-CytoSorb treatment MAP of 68.23 ± 7.50 mmHg, which represented 
an 8.6% improvement, but this change was not statistically significant (P=0.18) [12]. 

4.13 Vasopressor requirement 



 

 

The initial dose of norepinephrine was somewhat similar in both the CytoSorb and SOC 
groups, with CytoSorb group at 8.0±1.8 mcg/min and SOC group at 7.2±1.9 mcg/min. After 
treatment, CytoSorb group had a norepinephrine dose of 6.4±2.7 mcg/min, whereas SOC 
group had a dose of 10.6±3.6 mcg/min. This represented a significant reduction in 
norepinephrine dose in the CytoSorb group compared to the SOC group (P< 0.001). Mehta 
et al, [12] study had similar results, with a decrease in norepinephrine dose from 
17.68±15.45 mcg/min before CytoSorb to 14.04±10.46 mcg/min after CytoSorb treatment, 
but this decrease was not statistically (P=0.3) significant [12]. 

4.14 Ventilation Parameters 

The initial PaO2/FiO2 ratio was not significantly different between the CytoSorb and SOC 
groups. After treatment, the PaO2/FiO2 ratio was 215.5 ± 37.4 mmHg in the CytoSorb group 
and 197.5 ± 58.0 mmHg in the SOC group, and there was no significant difference between 
the groups in our study. In Hawchar et al, [5] study, the baseline PaO2/FiO2 ratio was 173.2 
± 64.2 mmHg in the CytoSorb group and 249.5 ± 127.6 mmHg in the control group. After 24 
hours of treatment, the PaO2/FiO2 ratio was 293.9 ± 207.1 mmHg in the CytoSorb group 
and 227.5 ± 100.4 mmHg in the SOC group. However, the improvement in the CytoSorb 
group was not statistically significant [5]. 

4.15 CNS Parameters 

The comparison of CNS parameters of study patients was done using the Glasgow Coma 
Scale (GCS). After treatment, the GCS score of the CytoSorb and SOC groups was 10.6 ± 
1.3 and 10.4 ± 1.7, respectively. No significant difference between the pre- and post-
treatment GCS scores was found in both groups. Similarly, in Mehta et al, study no 
significant difference was noted in GCS scores between pre- and post-treatment [12]. 

4.16 SOFA Score 

The baseline SOFA score of the patients in the cytosorb group was 11.65 ± 0.8 and in the 
SOC group was 10.95 ± 0.8. SOFA score at baseline was markedly higher in the cytosorb 
group than the SOC group (P=0.016). The post-treatment SOFA score of patients in the 
cytosorb group was 11.85 ± 2.9 and in the SOC group was 12.3 ± 2.3 and this was not 
statistically significant. (P=0.135). However, increase in the SOFA score was relatively 
lesser in the cytosorb group than the SOC group. Though it did not reach statistical 
significance. Similarly, Hawchar et al, [5] found no significant difference in the SOFA score 
between the CytoSorb and the control group at baseline or after treatment [5]. 

4.17 Mortality 

In this study, patients who received CytoSorb treatment had mortality rate of 70%, while 
SOC group had mortality rate of 75%. Although, the mortality rate was 5% lower in CytoSorb 
group, this difference was not significant. Similarly, Hawchar et al, [5] showed a mortality 
rate of 50% for both the CytoSorb and control groups [5]. 

Given the complexity of these syndromes, the assessment of CytoSorb® treatment efficacy 
should focus on hemodynamic stability, inflammatory biomarkers, and improvement in organ 
function rather than solely on mortality rates. This approach allows for a more 
comprehensive understanding of patient responses during critical illness. Similar strong 
agreement has been documented in a consensus statement, which highlights that 90.91% of 
experts agree that the evaluation of CytoSorb® therapy efficacy should focus on endpoints 



 

 

such as hemodynamic stabilization, inflammatory biomarkers, and improvement in organ 
function, rather than solely on mortality [18]. 

Limitations 

The sample size was small. Data like cardiac output, cardiac index and systemic vascular 
resistance required invasive hemodynamic monitoring and was not available. The CytoSorb 
score has been retrospectively evaluated where cores of 8-13 were considered ideal for 
recommending CytoSorb® therapy. It is important to note that this score has not been 
prospectively validated. The follow up period was limited i.e. till hospital discharge, so the 
long-term benefits could not be validated. 
 
 
5. CONCLUSION 
 
Our study indicates that using a combination of CytoSorb and SOC for sepsis patients with 
septic shock resulted in significant improvements in hemodynamic stability, mean arterial 
pressure, and Norepinephrine requirements compared to SOC alone. Additionally, the 
CytoSorb group showed significant reductions in inflammatory biomarkers like IL6 and CRP, 
as well as sepsis markers such as procalcitonin and serum lactate. 
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