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SINGLE CENTRE 10-YEAR CLINICAL EXPERIENCE:

HEMOADSORPTION TREATMENT DURING HEART TRANSPLANTATION — SEMMELWEIS UNIVERSITY BUDAPEST HEART AND VASCULAR CENTRE
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HEART TRANSPLANTATION AND MULTIPLE ORGAN FAILURE

Adult Heart Transplants

Relative Incidence of Leading Causes of Death
(Deaths: January 2009 — June 2017)
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==CAV =+=Acute Rejection
=t+=Malignancy (non-Lymph/PTLD) =#=Infection (non-CMV)
40 ==Graft Failure =¢=Multiple Organ Failure
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0-30 Days 31 Days -1 >1-3 Years >3-5Years >5-10 Years >10-15Years >15years
(N=2,117) Year (N=2,032) (N=1,363) (N=1,110) (N=2,888) (N=2,866) (N=3,744)

201 8 Since only leading causes of death are shown, the sum

TY FOR HEART AND LUNG TRANSPLANTATION
JHLT. 2018 Oct: 37(10): 1155-1206

of percentages for each time period is less than 100%.



HTx AND MULTIPLE ORGAN FAILURE — PATHOPHYSIOLOGY

DYSREGULATED INFLAMMATORY RESPONSE
IMMUNE PRIMING — CHRONIC MODS —

| / RINJURY
HOST IMMUNE RESPONSE

End-Stage-HF End-Stage-HF

PERIOPERATIVE VASOPLEGIC
ORGAN INJURY SYNDROME

van Vessem ME et al. Eur J Cardiothorac Surg (2017);51(3):532-8.

Omar S et al. Am J Med Sci (2015), 349(1):80-88.

Patarroyo M et al. ) Heart Lung Transplant (2012), 31(3):282-287.

Vistnes M et al. Expert Rev. Mol. Diagn. (2010), 10(2): 147-157.

Byrne J et al. European Journal of Cardio-thoracic Surgery (2004), 25(3):327-332.
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CONCEPTION AND HYPOTHESIS

INTRAOPERATIVE CPB-INTEGRATED HEMOADSORPTION (CytoSorb™) BENEFICIALLY AFFECTS:

-

Blood pump

Severity of hemodynamic instability

Frequency of vasoplegic syndrome

Frequency of postoperative organ dysfunctions

Frequency of immunological adverse events

==
Recirculation line —> I
T —————————— ——————— | _

Nemeth E et al. ESC Heart Failure 2024; 11: 772-782
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RANDOMIZED CONTROLLED TRIAL— OPEN LABEL, SINGLE CENTER

* INCLUSION CRITERIA

Age > 18 years
United Network for Organ Sharing (UNOS) Status 6

* EXCLUSION CRITERIA

Age < 18 years

Long-standing hospitalization prior to HTx procedure
Inotrope dependence prior to HTx procedure
Mechanical circulatory support prior to HTx procedure
Progressive end-organ failure prior to HTx procedure
'High Urgency status'

Retransplantation

Nemeth E et al. ESC Heart Failure 2024; 11: 772-782

ClinicalTrials.gov Identifier: NCT03145441

N =165

Assessed for eligibility

09.04.2018 - 31.12.2021

Randomized
N =60

Y

Did not meet inclusion criteria

N =105

A 4

A

Intraoperative cytokine hemoadsorption

Standard intraoperative care

N=30 N =30
Excluded
» Cancelled HTx N =1
Refused to consent N =4
A4 y
Received intraoperative hemoadsorption Received standard intraoperative care

N=30

and included in primary outcome analysis and included in primary outcome analysis

N =25
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BASELINE CLINICAL CHARACTERISTICS_1

Parameters Control group | Hemoadsorption group
N=25 N=30

Recipient age, year 56 (48-60) 56 (47-61) 0.839
Donor age, year 46+ 9 41+ 11 0.355
Body Mass Index, kg/m? 26.9+4.8 25.4+3.3 0.084
Female sex, n 10 (40.0%) 15 (50.0%) 0.458
Diabetes mellitus, n 6 (24.0%) 5(16.7%) 0.521
Chronic Kidney Disease, n @ 10 (40.0%) 13 (43.3%) 0.803
Chronic anemia, n 10 (40.0%) 9 (30.0%) 0.437
ACEl / ARB, n 10 (40.0%) 18 (60.0%) 0.140
ARNI, n 9 (36.0%) 12 (40.0%) 0.761
Amiodarone, n 3(12.0%) 11 (36.7%) 0.061
Pulmonary vascular resistance, Wood unit 2.4 (1.2-3.5) 2.7 (1.9-4.4) 0.257
IMPACT score, point 4 (2.5-5.0) 4 (2.0-7.0) 0.892

Data: median (IQR), mean1SD, n (frequency) Nemeth E et al. ESC Heart Failure 2024; 11: 772-782
Statistics: Mann-Whitney U test, two—sample t-test, qui square test, Fisher's exact test

0 2 CKD: estimated Glomerular Filtration Rate < 60 ml/min/1.73 m?

— \ ACEI: Angiotensin-Converting Enzyme Inhibitor; ARB: Angiotensin Il receptor blocker
‘Z}i';::b\ ARNI, angiotensin receptor—neprilysin inhibitor; IMPACT: Index for Mortality Prediction After Cardiac Transplantation (0-50)
- ’Sﬁ.:’\.\ R R




BASELINE CLINICAL CHARACTERISTICS_2

Etiology of end-stage heart failure

Ischemic cardiomyopathy, n 8 (32.0%) 8 (26.7%) 0.665
Hypertrophic cardiomyopathy, n 1(4.0%) 3 (10.0%) 0.617
Idiopathic cardiomyopathy, n 12 (48.0%) 15 (50.0%) 0.883
Other, n 4 (16.0%) 4 (13.3%) 1.00

Intraoperative factors

Aorta cross-clamp time, min 50 (41-79) 72 (43-86) 0.375
CPB time, min 129 (104-169) 133 (116-154) 0.819
Total ischemic time, hour 173 +41 152 + 45 0.484
Data: n (frequency), median (IQR), mean+SD; Nemeth E et al. ESC Heart Failure 2024; 11: 772-782

Statistics: qui square test, Fisher's exact test, Mann-Whitney U test, two—sample t-test
CPB: cardiopulmonary bypass
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Statistics: Mann-Whitney U test, two—sample t—test

eGFR= estimated Glomerular Filtration Rate

Data: median (IQR), meanSD;

BASELINE CLINICAL CHARACTERISTICS_3

Creatinine, umol/L 104.0 (82.5-149.5) 105.5 (80.3-132.8) 0.742
eGFR, ml/min/1.73 m? 64.2 (42.4-73.6) 61.5 (46.9-76.5) 0.813
Hemoglobin, g/dL 13.4+1.9 13.0+£1.3 0.068
Bilirubin, umol/L 9.5 (5.8-16.8) 11.8 (6.3-14.2) 0.919
C-reactive protein, mg/L 3.3(1.8-7.3) 2.3 (0.9-4.8) 0.151 £z
Procalcitonin, ug/L 0.04 (0.03-0.09) 0.04 (0.02-0.07) 0.463| 2:
TNF-a, pg/mL 0.88 (0.07-10.98) 0.25 (0.07-9.29) 0.764 é%
IL-6, pg/mL 4.6 (2.2-16.1) 2.9 (0.01-5.7) 0.029 ff
IL-1B, pg/mL 2.17 (0.43-5.26) 3.55(0.74-10.09) 0.122 %E
IL-10, pg/mL 6.89 (4.14-13.80) 8.14 (4.49-12.52) 0.600 %:;
C3a, ng/mL 163.4 (97.3-272.9) 119.95 (82.13-182.43) 0.166 %
C4a, ng/mL 693.4 (537.1-1075.2) 554.9 (438.2-715.4) 0.051 é
Terminal Complement Complex, mAU/mL 2903.2 £ 648.5 2595.7 £851.9 0.144 w
=~ White cell count, G/L 8.2 (6.2-9.7) 8.0(7.0-9.2) 0.980

- 235/0b/ 2024 OO RS WWWOP\II IP" b uVaLtuPdeouWViil 7 '//



SUMMARY OF THE RCT RESULTS

Hemodynamic stability / Characteristics of the Complications /
severity of vasoplegia inflammatory response immunological adverse events
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HEMODYNAMIC STABILITY
AND
SEVERITY OF VASOPLEGIA
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EARLY POSTOPERATIVE HEMODYNAMIC INSTABILITY

Composite Endpoint: Vasoactive Inotropic Score - calculated for the first postoperative 24 hours
65—

60 [~ P =0.046

55 |-

50 -

45 |- Vasoactive Inotropic Score =
dopamine dose (ug/kg/min)
mm) +dobutamine dose (ug/kg/min)
+100xadrenaline dose (pg/kg/min)
mm) +10xphosphodiesterase inhibitor dose (ug/kg/min)
mm) +100xnoradrenaline dose (ug/kg/min)
mm) +10000xvasopressin dose (U/kg/min)

Vasoactive inotropic score (point)

Yamazaki Y et al. J Anesth (2018) 32:167-73

Control group Hemoadsorption group

N=55
Data: median;
Error Bars: 95% Confidence Intervals;

Statistics: Mann-Whitney U test Nemeth E et al. ESC Heart Failure 2024; 11: 772-782
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EARLY POSTOPERATIVE HEMODYNAMIC INSTABILITY

NORADRENALINE r . DOBUTAMINE
C P=0.987
. 5.0 [
P =0.056
E
E 5
s £
~ Qo
2 =
2 2
[ [
£ 5
] £
= g
g E
@ [+
£ =
£ 2
: :
2 8
Control group Hemoadsorption group Control group Hemoadsorption group
BOE-4[ B p . 0.40 |- D I .
P =0.007 P=0.180
= TO0E4[
E 5
% E
;if 6.0 E-4 r)
s Fi
o S50E-4|- i
< =
@ @
£ B E
_g 40E-4 8
=
-2
2 30E4f g
£ @
(] c
w =]
® 20E4[ =
2 =
2 =
< 10E4|
ARGININE VASOPRESSIN MILRINONE
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N=55; Data: median; Error Bars: 95% Confidence Intervals; Statistics: Mann-Whitney U test Nemeth E et al. ESC Heart Failure 2024; 11: 772-782
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SEVERITY OF VASOPLEGIA

Vasoplegic Syndrome:
* Noradrenaline reqgirements 2 0.3 pg/kg/min AND arginine vasopressin reqirements at any dose

13

121 P=0.028 5| I P = 0.046
48.0%

mH-

10 |~

20.0%

Number of cases
Postoperative days

Control group Hemoadsorption group Control group Hemoadsorption group

Frequency of Vasoplegic Syndrome Length of vasopressor support

N=55; Data: number of patients and median; Error Bars: 95% Confidence Intervals
Statistics: qui square test, Fisher's exact test, Mann-Whitney U test Nemeth E et al. ESC Heart Failure 2024; 11: 772-782
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INDEPENDENT PREDICTORS — EARLY POSTOPERATIVE VASOPLEGIA

Intraoperative hemoadsorption @ 0.029-0.830 0.029

Preoperative amiodarone therapy 6.315 1.032-38.630 0.046

CPB = 180 minutes 25.776 2.089-38.016 0.011

Multivariable logistic regression, backward elimination likelihood-ratio, N = 55 Nervgth E et al. ESC Heart Failure 2024; 11: 772-782

Adjusted covariates in the regression model:
. intraoperative hemoadsorption treatment;

female sex;

chronic kidney disease;

angiotensin-converting enzyme inhibitor/angiotensin Il receptor blocker treatment pre-transplant; H

amiodarone treatment pre-transplant; 6'4 fOId decrease n the Odds Of
preoperative pulmonary vascular resistance > 3.0 Wood units; H

e e early vasoplegic syndrome

OR: odds ratio;
Cl: confidence interval;
CPB: cardiopulmonary bypass
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CHRARACTERISTICS OF THE INFLAMMATORY RESPONSE
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INFLAMMATORY RESPONSE — PROCALCITONIN

6.0 [ Control group

5.5} [l Hemoadsorption group
5.0}
4.5}
< 40
g’: —_
~ 35} —_
=
s 3o0f
=
)
™ 25 * % * *
3]
o
=
o

Preoperative 24 48 72
Post-CPB time (hour)

N=55; Data: median; Error Bars: 95% Confidence Intervals; Statistics: Mann-Whitney U test; * P<0.05; ** P<0.01

Nemeth E et al. ESC Heart Failure 2024; 11: 772-782
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INFLAMMATORY RESPONSE — POST-CPB 24 hours

C-reactive protein, mg/L 86.6 (51.3-128.1) 79.9 (30.5-95.1) 0.108
TNF-a, pg/mL 0.07 (0.07-5.77) 0.07 (0.07-1.07) 0.681
IL-6, pg/mL 82.8 (51.6-139.3) 72.3 (48.8-171.0) 0.822
IL-1B, pg/mL 1.06 (0.38-3.68) 4.22 (0.95-7.05) 0.058
IL-10, pg/mL 144.9 (48.2-250.0) 106.7 (56.8-240.4) 0.896
IL-6/IL-10 ratio 0.78 (0.36-1.44) 0.70 (0.34-1.74) 0.801
C3a, ng/mL 140.2 (105.3-225.9) 131.1 (84.0-211.3) 0.286
C4a, ng/mL 509.5 (389.2-750.1) 538.2 (376.4-654.9) 0.815
Terminal Complement Complex, mAU/mL 3008.1 + 1310.2 2653.6 £ 497.2 0.183
White cell count, G/L 12.7+5.6 12.4+4.7 0.817

Data: median (IQR), meanSD; Nemeth E et al. RCT secondary analysis — data under publication process
Statistics: Mann-Whitney U test, two—sample t—test
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COMPLICATIONS
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SECONDARY OUTCOME PARAMETERS

Postcardiotomy ECMO, n 3(12.0%) 0 0.088
Postoperative bleeding, mL 570 (385-1305) 565 (350-1130) 0.543
Reoperation for bleeding/tamponade, n 2 (8.0%) 0 0.202
Postoperative mechanical ventilation, hour 65 (23-287) 25 (19-68.8) 0.025
Acute kidney injury, ., n? 19 (76.0%) 11 (36.7%) 0.004
Postoperative renal replacement therapy, n 4 (16.0%) 0 0.037
Per cent change in bilirubin, % 72.1 (11.2-191.4) 2.5(-24.6-71.1) 0.009
Early Sepsis, nP 1(4.0%) 0 0.455
Length-of-Intensive Care Unit-stay, day 12 (8.5-18.0) 8.5 (8.0-10.3) 0.022
Length-of-hospital stay, day 28 (24-38.5) 25 (22-34.3) 0.232
30-day mortality, n 2 (8.0%) 0 0.202
s Rarysopsls sesned fonthe st poctopstn ys

Data: n (requency), median (I0R); Nemeth E et al. ESC Heart Falure 2024; 11: 772-782

Statistics: qui square test, Fisher's exact test, Mann-Whitney U test
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IMMUNOLOGICAL ADVERSE EVENTS
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MMF plasma concentration (ug/mL)

INTRAOPERATIVE CHANGE OF MYCOPHENOLATE MOFETIL

3251 425~
300 E Control group 400 |- ' P =0.306 |
" B Hemoadsorption group —
2751 8 375
3
£
25.0 = 350 |-
225 , P=0.001 , e Az
-
20.0 |- i P <0.001 ' E 300 |-
175 P=10.780 P =0.786 Qg 275 |-
=
L 2501
[=
150 N 5
el
" 225
125 N 'E
- 200 |-
10.0 |- =
.g 175|-
75 @ ® % ]
WL 150
- =
5.0 =
125|-
251
Y T T =
Prior to CPB start 120 minutes after CPB start Control group Hemoadsorption group

N=55; Statistics: Mann-Whitney U test; Wilcoxon signed ranks test; two-sample t-test
Filled circle: outlier
Asterisk: extreme value

Nemeth E et al. ESC Heart Failure 2024; 11: 772-782
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[y Pharmacokinetics of
Immunosuppressive agents during

EDITED BY

hemoperfusion in a sheep model :

University of Pittsburgh, United States

m
m)

il

ny

REVIEWED BY B
Sridhar R. Allam, €

Texas Christian University, United States TE - " "\\‘
Tobias Kammerer, E n I n 5_ ! \\
Pk \
. \
\ \

CLof MP L]
A -

Cologne University Hospital, Germany

Negligible clearance was observed in the measurements before Lo et
and after the adsorber for PEED and BAS. For all other substances, a [messcssiimress,
-

saturable adsorption sub-model with linear decrease of adsorption
efficiency over the adsorbed amount best described the results. The
T maximum absolute adsorption amounts implied an adsorption rate of
less than 5% of the daily administered doses for all tested substances.

3

Amount MP adsorbed [mg]

FIGURE 1
Extracorporeal circulation with hemoadsorber.

FIGURE 5

Boxplot of the total estimated adsorbed amount for the investigated drugs by hemoperfusion. Lower and upper box boundaries: 25th and 75th
percentiles, respectively; line inside box: median; lower and upper error lines: 10th and S0th percentiles, respectively: TAC, tacrolimus; MMF,
mycophenolate mofetil: EVER, everolimus; MF, methylprednisolone.

Leber B et al. Front Med (2023) 10:1258661.
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EARLY ALLOGRAFT REJECTION — 1 MONTH SCREENING

Endomyocardial biopsy Control group N=25 Hemoadsorption group N=30 n

Cellular rejection

I Week 1, n 0 0 I
Week 2, n 5 (20.0%) 5(16.7%) 1.00
Week 3, n 5(20.0%) 5(16.7%) 1.00
Week 4, n 6 (24.0%) 10 (33.3%) 0.448
Antibody-mediated rejection

[ Week 1, n 1 (4.0%) 0 0.455 |
Week 2, n 1 (4.0%) 2 (6.7%) 1.00
Week 3, n 1(4.0%) 3 (10.0%) 0.617
Week 4, n 2 (8.0%) 1(3.3%) 0.585

35/36 (97.2%) registered cellular and 11/11 (100%) registered antibody mediated rejection confirmed as grade | (ISHLT)

1/36 (2.8%) registered cellular rejection confirmed as grade Il (ISHLT) - Control Group, week 4

Data: n (frequency); Statistics: qui square test, Fisher's exact test Nemeth E et al. ESC Heart Failure 2024; 11: 772-782
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1-YEAR SURVIVAL

1.00 - .
| Hemoadsorption group

0.95

0.90 -

0.851- Control group

0.80 -
075

0.70 |-

Cumulative Survival

0.65-
0.60 -
0.55

P =0.210, Log-rank test
0.50

I I 1 I I 1 I I I

0 50 100 150 200 250 300 350 400
Post-HTx time (day)

Nemeth E et al. ESC Heart Failure 2024; 11: 772-782
Number at risk:

Hemoadsorption
Group: 30 30 29 29 29 28 28 27
Control

Group: 25 22 21 21 21 21 21 21




DISCUSSION AND CONCLUSIONS:

FIRST RANDOMIZED CONTROLLED TRIAL IN HEART TRANSPLANTATION

TO TEST THE EFFECT OF INTRAOPERATIVE-PROACTIVE HEMOADSORPTION TREATMENT ON THE
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ORIGINAL ARTICLE

Use of intraoperative haemoadsorption in patients
undergoing heart transplantation: a proof-of-concept
randomized trial

Endre Nemeth™** O, adam Soltesz', Eniko Kovacs™, Zsofia Szakal-Toth', Exater Tamaska™,

Hajra Katona™’, Kristof Racz™’, Gergaly Cslkos™, Viktor Bersemyt", Szabalcs Fabey™, 2suzsanna Ulakesal™,
Csia Tamas’, Beats Nagy’, Marina Varga® and Bels Merksly'
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ORIGINAL ARTICLE

Impact of intraoperative cytokine adsorption on outcome
of patients undergoing orthotopic heart transplantation—an
observational study

Endre Nemeth! @ | Eniko Kovacs® | Kristof Racz! | Adam Soltesz' | Szabolcs Szigef
Nikolett Kiss® | Gergely Csikos' | Kinga B. Koritsanszky® | Viktor Berzsenyi® |
Gabor Trembickij! | Szabolcs Fabry' | Zoltan Prohaszka? | Bela Merkely® | Janos Ga

“Deparment of Ane sncsiclozy and Intersive
Theragy, Semmetweis University, Budapest, Abstract

Hungars Aim: The aim of this study was to assess the influence of intraoperative cytoking
#3rd Department of Medicne. Rezearch sorption on the perioperative vasoplegia, inflammatory response and outcome di
Labaratary, Sememelweis Univecsity, Budanest i g

Hungary orthotopic heart transplantation (OHT).

Methods: Eighty-four OHT patients were separated into the cytokine adsorf
(CA}reated group or controls. Vasopressor demand, inflammatory responsa
scribed by procalcitonin and C-reactive protein, and postoperative outcome wet
sessed performing propensity score matching.

Results: In the 16 matched pairs, the median noradrenaline requirement was sig
cantly less in the CA-treated patients than in the controls on the first and second
operative days (014 vs 0.3 pg'ke ™" min™, P= 039 and 0.06 vs 0.32 pg*kg™*"m
P=047). The inflammatory responses were similar in the two groups. There W
trend toward shorter length of mechanical ventilation and intensive care unit (ICU)
in the CA-treated group compared to the controls. No difference in adverse events
observed between the two groups. However, the frequency of renal replacement
apy was significantly less in the CA-treated patients than in the controls (P = 031]
Conclusions: Intraoperative CA treatment was associated with reduced vasoprg
demand and less frequent renal replacement therapy with a favorable tenden
length of mechanical ventilation and ICU stay. CA treatment was not linked to hi
rates of adverse events.

Mzt and Vazcular Center, Semmahusiz
University, Budapest, Hungary
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Endrs Nemeth, Degariment of Anesthesilogy
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University, Budapest, Hungary.
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Extra Cytokine
Transplantation: A Comparative Study
C. Volgmann," A. Gebauer,” S. Leonie,” M. Barten,’
and A. Bernhardr.” "University Heart and Vascular Ce
Hamburg, Germany; and the *University Medical Cent
Eppendorf, Hamburg, Germany.

During Orf

Purpose: Increasingly used extracorporeal hen
(Cytosorb®, CytoSorbents Europe GmbH) promotd
uncontrolled immune responses in patients with ele!
inflammatory cytokines due to septic shock or hyperi
diac surgery. In pauenn undergoing onhomplc h
(OHT) chronic hy
«contact to the allograft may add up to 1he developmen
tory environment. This retrospective single center
effect of Cytosorb-therapy (CS) on vasopressor del
complications and overall outcome in patients underg:
Methods: 175 consecutive adult patients have undergs

from 2010 and 2022 separated into three groups based
(47.4%) patients before the use of CS (2010 - 2017),
teated with CS (2017 - 2020) and 41 (23.4%) patie
change of the peri protocal iing CS filte
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Purpose: Short telomere syndmme (ST) and associations .
‘plasia has become increasingly appreciaied in lung diseases such 26 pui-
‘monary fibrosis and COPD, Post lung transplant associated ouicomes have
ot been well elucidated. The aim of this study s to evaluate the tolerabil -
ity of immunosuppression drugs and the incidence of major infections in
lung transplant recipients (LTRs) with STs.

Methods: A retrospective 1z :1 matched cohort was conducted on adult
LTRs. Putients with shont telomere syndrome were maiched to a control
cohart based on age (S year age band: +/- 2.5 years) and sex. Mulli-organ
LTRs, retrunsplants, and patients that died within 90 days were excluded
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Surgery & Heari/Lung Transplani, Sir HN Reliance Foundation Hospital
and Research Center, Munbai, India: “Advenced Candiae Surgery &
HearvLung Transplant, Sir HN Reliance Foundation Hospiral and
Reesearch Center, Munbai, India; *Advanced Cardiac Surgery & Heart/
Lung Transpiant, Sir HN Relaince Foundation Hospital and Research
Center, Mumbai, India; and the “Advanced Cardiac Surgery & HeardLung
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Mumbal, India

Purpose: CYTOSORB is an approved extracorporeal hemadsorption (HAA)
device that has shown beneficial effect in reducing the impact of cytokine
storm and other inflamrmatory mediators in patients undergoing complex car-
i surgeries, However tll dae he i lack of rndorised da 1o demon-
srate in patients nd We imed
1o study the influence of Intraoperative Cytokine HA therapy using CYTO-
SORB on perioperative inflammalory response, vasoplegia, bload loss and
overall morbidity
Methods: In this single-cenire randomised contol trial. 19 patients undergo-
ing Cardise Trnsplantaion were included. Tn the Treatment arm (n= 12),

Results: The groups showed no significant differences re;
acteristics, preoperative laboratory values, postoperaive:
postoperative lactate levels or ial ischemic time of the
no significant differences in primary graft failures (befort
no CS 24%, respectively; p=0.53). 30-day-survival rate
induction of CS, 98.0% with CS and 95.1% in patients wi
(p=0.52). However, a significant increase in gastrointesting
ing subsequent surgical intervention was observed within
CS: 12.0%. CS 21.6%. no CS 2.6 %. respectively: p=0.02
Conclusion: This study showed no perioperative
patients undergoing OHT regarding vasopressor den
lactate levels and 30-day survival rates. However, we
cant increase in gastrointestinal ischemic events n
intervention within the CS group, which have not beer
ing the CS filier. Further investigations are necessary 1
anisms behind this observation.

CYTOSORB was uilized as the cytokine HA filter on cardio
pulimorary bypass (CPB). In the Cortrol armn (n=7), routine cardiac transplant
surgery was performed withour CYTOSORE. Primary outcome was level of
inflammatory response s measured by procalcitonin (PCT), C-Reactive pro-
tein (CRE) and Interleukin 6 (IL-6) measured at the time of maesthesia indus-
tion (0), 24, 48 & 72 hours post-CPB initiation. Secorsdary oulcomes were:
peri-operative inotropic & vasopressor dermund. usage of mechanical circula-
tery suppert, bload 10ss, rate of re-exploration and monality.

Results: PCT and IL-6 levels were lower (336 &27.5%) in the Treatment
arm. There was no significant diference in the CRP levels in both srms.
An approximately 20% reduction in the surgical re-exploration rates was
noted in in the Treatment arm. Vasopressor demand was S0% lower in the
Treatment srm The requirement for Mechanical Circulatory Support
(MCS) was lower in the Treatment arm (14% & 25%). No difference in
inotrope demand was noted in both the anms, There was also no difference
in blood transfusions requirement, ICU length of stay and peri-operative
mortality in both the arms. There were no increase in adverse events
related to the use of CYTOSORB therapy.

Conclusion: Intra-operative HA therapy using CYTOSORB during cardioc

Experience of Using an Extracorporeal Cytokine
Hemoadsorber (CytoSorb®) in Systemic Inflammatory
Response Syndrome after Heart Transplantation

Kewal Krishan*, Rahul Dutta, Rajesh Chand, Rajncesh Maihotra
Advanced Heart Fasure and Transplant Clin, Max Super Specialty Hosptal, New Delh, Inda

well ipy for patients with end-stage heart failure. Systemic iflammatory
e .

ponse sy heart
impact on overall survival. The extracorporeal cytokine hemoadsorber (CytoSorb®) is a novel nonpharmacologic hemocompatible adsorber,
which has porous polymer beads capable of removing cytokmes and other mid-molecular weight toxins from the blood. CytoSorb is a unique
hemoadsorber, which has a huge surface area, a broad spectrum of adsorption, and is very easy o set up on any extracorporeal circuit. Here,
we report our experience of using CytoSorb i the management of SIRS after heart transplantation in a 28-year-old male
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transplantation was associated with lower
mediators, lower vasaplegia and lower requi rement for MCS and surgical
reexploration. CYTSORB therapy was nol assaciated with any sigri ficant
adverse events.
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DISCUSSION AND CONCLUSIONS:

1) The intraoperative hemoadsorption treatment showed clear association with

* Decreased severity of post-CPB vasoplegia

* Reduced risk for developing early vasoplegic syndrome

2) Postoperative hemodynamic effects of the hemoadsorption treatment were independent of the
early interleukin and complement changes, but showed link to PCT peak

* Relationship with less severe endothelial and / or vasoregulatory dysfunction?

3) The intraoperative hemoadsorption treatment was associated with:
* Lower rates of early postoperative organ dysfunction - AKI and RRT; hepatic dysfunction
* Shorter period of postoperative mechanical ventilation and ICU stay

* Less vasopressor need / more stable hemodynamics?

wwuw.paris-ecostcs.com



DISCUSSION AND CONCLUSIONS :

Intraoperative hemoadsorption treatment was NOT associated with:
1) Early sepsis

2) Clinically relevant adsorption of MMF

3) Early graft rejection

4) 30-day mortality

5) 1-year mortality
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Heart transplantation with prior mechanical circulatory support
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Control group | Hemoadsorption group
(N=16) (N=38)

Recipient age, year

Female sex, n

BMI, kg/m?

HF etiology iDCM, n

HU status, n

MV pre-HTx, n

IMPACT score

CPB time, min

Total ischemic time, min

Pre-HTx temporary MCS
|IABP, n
VA-ECMO, n
Paracorporeal LVAD, n

Paracorporeal RVAD, n

Paracorporeal BiVAD, n

Pre-HTx durable LVAD, n

46 11 43 + 14
4 (25%) 7 (18.4%)
27.7+5.9 25.8 + 4.2
4 (25%) 11 (28.9%)
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10 (26.3%

14 (87.5%)
2 (12.5%)
10.6 + 2.6 11.1 £ 4.0
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5(31.3%) 17 (44.7%)
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1.00
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Supplementary Material

Table S1. Applied immunosuppression protocol of orthotopic heart transplantation during the

Time Agent Dosze ERoute of adminiztration

60 minutes prior to swgery (premedication)

MMF 15g oral
Induction of anzesthesia

MP 500 mg Intravenous
30 minutes after the aortic declamp (on—CPB)

MP 500 mg Intravenous
Postoperative day

MP 125 mg Intravenous

ATG 15 meke Intravenous

MMF l5g Intravenous
Postoperative day 1 -2

MP 125 mg Intravenous

ATG 15 mgks Intravenous

MMF 2xl5g Intravenous | oral
Postoperative day 3 -4

MP 16 mg oral

MMF 2xl5g oral
Postoperative day 5 -9

MP 16 mg oral

MMF 2xl5g oral
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