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CONCLUSIONS

=Short-term cardiopulmonary extracorporeal life supports (ECLS)
are invasive devices whose use has increased exponentially
during the COVID-19 pandemic.

*Major bleeding is a main cause of morbi-mortality in ECLS-
patients and acquired von Willebrand disease (aVWD) could
justify this complication.

*There are no specific guidelines for the clinical management of
the severe bleeding in ECLS patients.

AIM

=To investigate the primary hemostasis alterations profile in
ECLS-patients

=To evaluate a potential substitutive treatment when ECLS-
patients present with major bleedings.

PATIENTS AND METHODS

Patients in ECLS at our center since June 2021 were included
(n=25).

Primary hemostasis was evaluated by:

v Measuring Von Willebrand Factor antigen (VWF:Ag) and
activity (VWF:GPIbM) (immunoturbidimetry)

v Evaluating VWF multimers (agarose-gels and
immunoblotting),

v Analyzing platelet performance in the PFA-200 with
collagen/epinephrine (Col/EPI) and collagen/ADP
(Col/ADP) cartridges.

v Determining platelet activation antigens' expression
(CD62P and CD63, by flow cytometry).

v Assessing global hemostasis with the Total Thrombus-
Formation Analysis System (T-TAS®) in patients with
major bleeding, before and after in vitro addition of
purified VWF.

v 24h after implant of the ECLS device

v Each 7 days

v In the first week after ECLS extraction

v If major bleeding, to perform the analysis with T-TAS®
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Table 1. Primary hemostasis parameters from first samples (+24h). V-V:venous-venous
ECLS: V-A: venous-arierial ECLS. Ratio: VWF.GPIbMAWF:Ag. Ristocetin refers to the
slope cbserved in the aggregemetry studies (turbidimetry). HCT: hematocrit.
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= Day 1 after implant. all patients showed increased VWF Ag. Sixty %
had an altered VWF GPIbM/VWF Ag ratio (<0.7), with loss of VWF
high molecular weight multimers (HMWM) (Figure 1)

= Prolonged occlusion times at the PFA-200 were observed in all cases
with both cartridges. Although differences were not statistically
significant. a trend to an increased expression of platelet-activation
antigens was observed in 5 patients [Figure 2)

=n vitro addition of purified VWF to blood samples from bleeding
patients. reduced significantly the occlusion time (reduction of 384s)
and increased the AUW (370%) at T-TAS (Figure 3)

= All patients who survived to explant
normalization of VWF GPIbMAVWE Ag
multimeric pattern and the PFA-200 values

(n=16) showed a
ratio (=0.7),
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Figure 1. VWF multimeric analysis. by electrophoresis in agarose gels (1.2%)
and immunoblot, of plasma samples from 3 ECLS-patients at the time-paints
indicated. C control. + n days after ECMO cannulation; + n* days after ECMO
decanulation. Dilution of samples 1/30 to normalize VWF concentration

T-TAS IN MAJOR-BLEEDING PATIENTS
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Figure 2. Platelet activation measured by P-Selectin and Lisosomal antigen
analysis by flow cytometry (Mean Flucrecescence Intensity). The blue peak
carresponds to a healthy danor sample and the orange peak to a patient
sample after 7 days in ECLS

Time (secanes) Time (secones)
auc w9

1o o= 002"
—_—n ™

Ocdusion Time

Seconds

AFTER

BEFORE AFTER BEFORE

Figure 3. Upper graphs (T-TAS®): kinetics of the thrombi formation for the
sample before (blue) and after adding purified VWF (Haemate-P) (red) from 2
ECLS-treated patients with bleeding complications. Graphs below:
comparison of the pre- and post- purified VWF factor-administration’s values

v" ECLS devices caused critical alterations of the primary

hemostasis leading to aVWD and platelet activation.

v These alterations appeared within the 24h after ECLS initiation

and were solved early after support removal.

v" The hemostatic deficiency in ECLS-bleeding patients, with lack

of HMWM, was corrected by in vitro addition of concentrates
containing functional VWF.

ACKNOLEDGEMENTS

We would like to thank:

CSL Behring (Spain) and Fujimori Kogyo Co., Ltd. (Japan) for
providing us with the reagents.

Estefania Garcia, Lidia Martin and Paula de la Gala for their
technical assistance.

This study was approved by the Hospital Clinic's Ethics
Committee (HCB/2021/0200).

Authors declare no conflicts of interest.

REFERENCES

FPopugaev KA, Bakharev SA, Kiselev KV, Samoylov AS. Kruglykov NM, Abudesv SA, etal
{2020) Clinical and pathophysiologic aspects of ECMO-associated hemarrhagic
complications. PLeS ONE 15(10): e0240117. htips://doi arg/10.137 1/journal.pone. 0240

Michaal Mazzeffi, John Greenwood, Kenichi Tanaka, Jay Menaker, Raymond Rectar
Daniel Herr, Zachary Kon, Joy Lee. Bartley Griffith, Keshava Rajagopal, Si Pham,
Bleeding, Transfusion, and Mortality on Extracorporeal Life Support: ECLS Working
Group en Thrambosis and Hemostasis, The Annals of Thoracic Surgery,Volume 101, Issue
2, 2016. https:iidoi.org/10.1016/j.athoracsur.2015.07.046.

Heilmann, C., Geisen, U Beyersdorf, F. et al. Acquired von Willebrand syndrome in
patients with extracorporeal life support (ECLS). Intensve Care Med 38, 62-68 (2012)
https:/idoi.org/10.1007/s00134-011-2370-6

abmoreno@clinic.cat
Hemostasis and Erytropathology Laboratory. Pathology Department, CDB

Hospital Clinic of Barcelona, Villarroel 170 (08036)
Phone: +34 932275400 Extension 2571




