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The Relative Early Decrease in Platelet Count Is Associated With Mortality in Post-cardiotomy Patients Undergoing Venoarterial Extracorporeal Membrane Oxygenation
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Background: The relationship between the magnitude of platelet count decrease and mortality in post-cardiotomy cardiogenic shock (PCS) patients undergoing venoarterial extracorporeal membrane oxygenation (VA-ECMO) has not been well-reported. This study was designed to evaluate the association between the relative decrease in platelet count (RelΔplatelet) at day 1 from VA-ECMO initiation and in-hospital mortality in PCS patients.

Methods: Patients (n = 178) who received VA-ECMO for refractory PCS between January 2016 and December 2018 at the Beijing Anzhen Hospital were reviewed retrospectively. Multivariable logistic regression analyses were performed to assess the association between RelΔplatelet and in-hospital mortality.

Results: One hundred and sixteen patients (65%) were weaned from VA-ECMO, and 84 patients (47%) survived to hospital discharge. The median [interquartile range (IQR)] time on VA-ECMO support was 5 (3–6) days. The median (IQR) RelΔ platelet was 41% (26–59%). Patients with a RelΔ platelet ≥ 50% had an increased mortality compared to those with a RelΔ platelet < 50% (57 vs. 37%; p < 0.001). A large RelΔplatelet (≥50%) was independently associated with in-hospital mortality after controlling for potential confounders (OR 8.93; 95% CI 4.22–18.89; p < 0.001). The area under the receiver operating characteristic curve for RelΔ platelet was 0.78 (95% CI, 0.71–0.85), which was better than that of platelet count at day 1 (0.69; 95% CI, 0.61–0.77).

Conclusions: In patients receiving VA-ECMO for post-cardiotomy cardiogenic shock, a large relative decrease in platelet count in the first day after ECMO initiation is independently associated with an increased in-hospital mortality.
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INTRODUCTION

Venoarterial extracorporeal membrane oxygenation (VA-ECMO) has increasingly used as a rescue strategy to provide temporary circulatory and respiratory support allowing cardiac function recovery or bridging to additional therapeutic alternatives in patients with refractory post-cardiotomy cardiogenic shock (PCS) (1, 2). Despite major innovations in ECMO support over the last few decades, this rescue therapy is still marred by high rates of complications and mortality (3, 4). Particularly, patients requiring VA-ECMO are at increased risk of developing thrombopenia (5). Platelet activation, inflammatory and coagulative cascade activation, and consumption by the extracorporeal circuit play a major role in this context (6–8). Moreover, the use of unfractionated heparin during VA-ECMO may cause thrombocytopenia, which is an immune-mediated hypercoagulable disorder (9). Thrombocytopenia has been associated with increased mortality in patients undergoing VA-ECMO after cardiac surgery and has been incorporated in newer prognostic scoring systems (10). Previous studies investigating the prognostic significance of thrombocytopenia have focused on absolute platelet counts (11). However, limited data exist on the magnitude of platelet count decrease in PCS patients who are supported with VA-ECMO. In addition, the association between the magnitude of platelet count decrease and mortality in these patients has not been well-reported.

The primary objective of this single-center retrospective study was to evaluate whether the magnitude of platelet count decrease in the first day of ECMO initiation was associated with in-hospital mortality after controlling for potential confounders. Other clinical outcomes were also evaluated.



METHODS


Patients

We retrospectively evaluated consecutive patients who received VA-ECMO from January 2016 and December 2018 at the Beijing Anzhen Hospital. Patients who received VA-ECMO for refractory PCS after cardiac surgery were included. The clinical criteria for PCS included the following (12): left atrial pressure >15 mmHg; central venous pressure >12 mmHg; metabolic acidosis (i.e., pH < 7.3 with serum lactate >3.0 mmol/L); end-organ hypoperfusion (urine output <30 mL/h); cardiac index <2.2 L/min/m2; and systolic blood pressure <80 mmHg despite adequate filling volumes, use of multiple adrenergic agents (epinephrine > 0.1 μg/kg/min or dobutamine > 10 μg/kg/min, norepinephrine > 0.1 μg/kg/min), or an intra-aortic balloon pump (IABP). Exclusion criteria for patient selection from our institutional ECMO database were an age <18 years, venovenous ECMO support for acute respiratory failure, ECMO initiation for non-PCS (e.g., fulminant myocarditis, myocardial infarction-associated cardiogenic shock), and ECMO initiation before cardiac surgery. The study was approved by the institutional ethics committee/review board of the Beijing Anzhen Hospital (2021020X), and the requirement for informed patient consent was waived in view of the retrospective nature of the study.



ECMO Implantation and Management

The details regarding VA-ECMO initiation and management have been described previously (13). Briefly, all procedures were performed by trained ECMO team members. VA-ECMO support was initiated via peripheral cannulation through the femoral route with the semi-open method, and an additional 6 Fr catheter was systematically inserted distally into the femoral artery to prevent severe leg ischemia. ECMO blood flow was adjusted on based on clinical assessments (e.g., mixed venous oxygen saturation, evidence of hypoperfusion, resolution of hyperlactatemia, and normalization of mean arterial pressure). Intravenous unfractionated heparin was given to maintain an activated clotting time of 180–210 s, or an activated partial thromboplastin time of 1.5–2 times normal. ECMO-related complications were carefully monitored. ECMO weaning was performed in patients who fulfilled our published institutional weaning criteria and passed an ECMO weaning trial consisting in decreasing and clamping ECMO flow (14, 15). In general, the patient should have a pulsatile arterial waveform for at least 24 h; be hemodynamically stable, with baseline mean arterial pressure >60 mmHg with no or low doses of catecholamines; should have left ventricular ejection fraction (LVEF) of 35%, and an aortic velocity time integral (VTI) of ≥12 cm; and have recovered from major metabolic disturbances.



Data Collection and Outcome Variables

The following information was recorded retrospectively: age; sex; weight; comorbid conditions; primary diagnosis; operative parameters; IABP use; ECMO peak flow; pre-ECMO left ventricular ejection fraction (LVEF); pre-ECMO cardiac arrest; platelet count before ECMO initiation; lowest platelet count at day 1 from ECMO initiation; peak serum lactate at day 1. Magnitude of platelet count decline was defined as the relative decrease in platelet count (RelΔ platelet), which was calculated from the following formula: RelΔ platelet = (platelet count at day 1- pre-ECMO platelet count)/(pre-ECMO platelet count).

The primary outcome was in-hospital mortality, defined as death from any cause occurring in patients who were treated by post-cardiotomy VA-ECMO. Secondary outcomes included length of intensive care unit (ICU) stay, length of hospital stay, ECMO duration, survival to ECMO weaning, continuous renal replacement therapy (CRRT), bleeding need thoracotomy, leg ischemia requiring fasciotomy, and major neurological complications (brain death, ischemic stroke, hemorrhagic stroke, and anoxic encephalopathy). Weaning was considered unsuccessful if ECMO re-cannulation was required within 2 days of decannulation.



Statistical Analysis

All the analyses were performed with STATA/SE 12.0 (StataCorp, College Station, TX, USA) and SPSS 25.0 (IBM Corp, Armonk, NY, USA). The patients were grouped in two groups according to RelΔ platelet (<50, ≥50%; the optimal RelΔ platelet cut-off value for predicting mortality was 49.5%). The characteristics of patients were reported as proportions for categorical variables and as median [interquartile range (IQR)] for continuous variables. Categorical variables were compared with chi-square or Fisher's exact-tests, and continuous variables were compared with the Mann–Whitney U-test. We plotted the in-hospital mortality according to intervals of RelΔ platelet to evaluate the nature of the relationship between the two variables. The variables affecting the in-hospital mortality that were significant (p < 0.2) in univariable analysis were included in multivariable logistic regression with backward stepwise analysis. Discriminatory performance of RelΔ platelet vs. lowest platelet count at day 1 were compared using the area under the receiver operating characteristics curve (AUROC). Short-term survival was modeled using the Kaplan-Meier method, and inter-group comparisons were performed with the log-rank test. P-values < 0.05 were considered significant.




RESULTS


Populations

Two hundred and ninety-two patients received ECMO treatment over a 3-year period. Among those patients, 114 patients were excluded because of an age of <18 years (n = 20), acute respiratory failure treated with venovenous ECMO (n = 5), non-PCS supported with VA-ECMO (n = 40), ECMO initiation before cardiac surgery (n = 43), or unavailable medical records (n = 6). Finally, 178 PCS patients who were treated by VA-ECMO were included in analysis (Figure 1). Clinical characteristics of the patients according to RelΔ platelet are presented in the Table 1. The median (IQR) age of patients was 60 (52–66) years and 138 were male (78%). Eighty-seven patients (49%) were diagnosed with coronary heart disease, and 9 (5%) patients needed heart transplantation. Sixty-eight patients (38%) were not successfully weaned from cardiopulmonary bypass (CPB) due to PCS requiring transition to ECMO. One hundred and fifteen patients (65%) received additional IABP therapy, and median (IQR) pre-ECMO LVEF was 24% (17–30%). Fifty-four patients (30%) suffered from cardiac arrest before VA-ECMO implantation. The median (IQR) platelet count at day 1 was 61 (40–88) × 109/L, and the median (IQR) serum lactate at day 1 was 13.0 (8.7–19.0) mmol/L. The median (IQR) RelΔ platelet was 41% (26–59%). There was no significant difference in clinical characteristics between patients with a RelΔ platelet ≥ 50% and patients with a RelΔ platelet < 50%, except for a lower platelet count in patients with a RelΔ platelet ≥ 50%.
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FIGURE 1. Flow diagram for selection of patients.



Table 1. Clinical characteristics of the patients.
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Patient Outcomes

The hospital outcomes for all the study patients are listed in Table 2. One hundred and sixteen patients (65%) were weaned from VA-ECMO, and 84 patients (47%) survived to hospital discharge. The median (IQR) time on VA-ECMO support was 5 (3–6) days. The median (IQR) length of ICU stay and hospital stay duration were 8 (5–12) and 19 (12–26) days, respectively. Ninety-five (53%) patients required CRRT for renal failure. Twenty-nine (16%) patients underwent repeat thoracotomy for bleeding, and repeat thoracotomy was significantly more frequent in patients with a RelΔ platelet ≥ 50% as compared to patients with a RelΔ platelet < 50% (17 vs. 12%; p = 0.024). Seven patients (4%) required fasciotomy due to severe limb ischemia. Major neurologic complications were found in 31 (17%) of the patients and occurred more frequently in patients with a RelΔ platelet ≥ 50% as compared to patients with a RelΔ platelet < 50% (19 vs. 12%; p = 0.007).


Table 2. Outcomes.
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RelΔ Platelet and In-Hospital Mortality

The overall in-hospital mortality was 53%. A higher RelΔ platelet was associated with a increased mortality, and only 3% of the patients had a RelΔ platelet > 80% (Figure 2). Patients with a RelΔ platelet ≥ 50% had a significantly increased mortality compared to patients with a RelΔ platelet < 50% (57 vs. 37%; p < 0.001 by log-rank-test; Figure 3). In multivariable logistic regression analyses, with adjustment for sex and serum lactate, RelΔ platelet ≥ 50% was independently associated with in-hospital mortality (OR 8.93; 95% CI 4.22–18.89; p < 0.001; Table 3). The AUROC for RelΔ platelet was 0.78 (95% CI, 0.71–0.85; Figure 4), which was better than that of platelet count (0.69; 95% CI, 0.61–0.77).


[image: Figure 2]
FIGURE 2. Number of cases and mortality according to intervals of relative decrease in platelet count.
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FIGURE 3. Kaplan-Meier estimates of cumulative probabilities of 60-day survival for patients according to RelΔ platelet ≥50 or <50%. ECMO, extracorporeal membrane oxygenation; RelΔ platelet, relative decrease in platelet count.



Table 3. Logistic regression analyses for in-hospital mortality.
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FIGURE 4. The areas under the receiver operating characteristic curves for predicting in-hospital death. RelΔ platelet, relative decrease in platelet count.





DISCUSSION

In this cohort study of 178 patients who received VA-ECMO for PCS, we found that RelΔ platelet in the first day after ECMO initiation is independently associated with an increased in-hospital mortality, independent of sex and peak serum lactate at day 1. In addition, RelΔ platelet exhibited good performance as compared to absolute platelet count at day 1.

Despite increasing improvement in VA-ECMO technology and knowledge, thrombocytopenia is common in patients undergoing VA-ECMO, among whom more than 20% have platelet counts lower than 150 × 109/L at some points during VA-ECMO (8). The initiation of ECMO is associated with an immediate and complex inflammatory reaction, similar to that seen in systemic inflammatory response syndrome (16). Moreover, the contact of blood with the surfaces of the extracorporeal circuit causes platelets activation and release of coagulation factors, an activation of the complement system. Thrombocytopenia might occur following cardiac surgery and ECMO due to extensive cross-talk between inflammation and coagulation, bleeding, consumption by the extracorporeal circuit, and oxidizing stress caused by high oxygen tension (17). It had been demonstrated that thrombocytopenia was related to longer ICU stays, a higher incidence of bleeding events, and higher mortality in ICU patients (18). However, there is a paucity of data on patients receiving VA-ECMO for PCS. In a recent retrospective study including 300 patients with left ventricular dysfunction after cardiac surgery (11), moderate (<100–50 × 109/L), severe (49–20 × 109/L), and very severe (<20 × 109/L) were independently associated with 90-day mortality. In addition, the authors found that platelet count had a biphasic temporal pattern with an initial decrease until day 4–5 after the initiation of VA-ECMO.

Thrombocytopenia and a decrease in platelet count may reflect the same pathophysiologic disturbances, including disseminated intravascular coagulation, macrophage activation, sepsis, drug-induced toxicity, and unidentified factors (18). Although most studies of the prognostic impact of platelet counts focused on outcomes in pre-specified groups according to the severity of thrombocytopenia, changes in platelet counts may carry greater prognostic significance than absolute counts in several critical conditions (19). However, few studies evaluated the potential prognostic significance of declining platelet counts in patients supported with VA-ECMO after cardiac surgery. In our study, RelΔ platelet or a large RelΔ platelet (≥50%) in the first day after ECMO initiation is independently associated with in-hospital mortality, independent of sex and peak serum lactate at day 1. Importantly, RelΔ platelet had better discrimination than platelet count at day 1 in our cohort. As expected, severe bleeding events was more common in patients with a large RelΔ platelet ≥ 50%. Our study confirmed that the early decrease in platelet count had better prognostic significance than absolute counts in patients receiving VA-ECMO for PCS.

Platelet count has been incorporated in several prognostic scoring systems (10, 20). In the REMEMBER score, lowest platelet count <100 × 109/L was associated with in-hospital mortality. Nevertheless, absolute platelet count cannot reflect changes in clinical status in patients whose platelet counts decrease but remained within the normal range. This might account for our findings that RelΔ platelet had better prognostic significance than platelet count. Thus, RelΔ platelet might help improve discrimination of new prognostic scoring systems for patients supported with VA-ECMO for PCS. Furthermore, RelΔ platelet at day 1 can be easily computed in real-time at the bedside and may afford clinicians the opportunity to evaluate the severity of illness before the development of other end-organ dysfunction, which may prompt earlier intervention, or a change in management strategy.

Our study has several limitations. First, it was a single-center, retrospective study which may limit the generalizability of our results. Second, bleeding and platelet transfusion would result in changes in platelet count. These factors might have affected the effect of RelΔ platelet on mortality.

Third, because left ventricular assist devices were not registered in China, no patients underwent ventricular assist device after VA-ECMO. The usefulness of VA-ECMO for PCS patients might have therefore been underestimated. Fourth, variables regarding platelet function, including platelet aggregation and activation of platelet, were not available. Finally, additional potential confounders undoubtedly exist, but it is unlikely the large magnitude of effect of RelΔ platelet has on mortality can all be explained by a yet undetermined variable. In the present study, we performed adjusted analyses to control for confounders in the evaluation of patients' outcomes.



CONCLUSIONS

In patients receiving VA-ECMO for post-cardiotomy cardiogenic shock, a large relative decrease in platelet count in the first day after ECMO initiation is independently associated with an increased in-hospital mortality, independent of sex and peak serum lactate at day 1. Our study suggests that clinicians should monitor RelΔ platelet frequently and might identify high-risk patients early. Prospective studies are needed to externally validate the prognostic significance of RelΔ platelet in other populations of patients who received VA-ECMO for PCS.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by Institutional Ethics Committee/Review Board of the Beijing Anzhen Hospital. The Ethics Committee waived the requirement of written informed consent for participation.



AUTHOR CONTRIBUTIONS

LW and XH: conception and design. LW, JS, CS, and MJ: analysis and interpretation. JS and LW: drafting of the manuscript. HW and XH: revision of the manuscript. All authors read and approved the final version.



FUNDING

This work was supported by the National Key Research and Development Program of China (2016YFC1301001, to XH), Beijing Hospitals Authority Clinical Medicine Development of Special Funding Support (Code: ZYLX202111), and Beijing Hospitals Authority “Ascent Plan” (Code: FDL20190601).



REFERENCES

 1. Abrams D, Garan AR, Abdelbary A, Bacchetta M, Bartlett RH, Beck J, et al. Position paper for the organization of ECMO programs for cardiac failure in adults. Intensive Care Med. (2018) 44:717–29. doi: 10.1007/s00134-018-5064-5

 2. Abrams D, Combes A, Brodie D. Extracorporeal membrane oxygenation in cardiopulmonary disease in adults. J Am Coll Cardiol. (2014) 63:2769–78. doi: 10.1016/j.jacc.2014.03.046

 3. Chang CH, Chen HC, Caffrey JL, Hsu J, Lin JW, Lai MS, et al. Survival analysis after extracorporeal membrane oxygenation in critically ill adults: a nationwide cohort study. Circulation. (2016) 133:2423–33. doi: 10.1161/CIRCULATIONAHA.115.019143

 4. Wang L, Wang H, Hou X. Clinical outcomes of adult patients who receive extracorporeal membrane oxygenation for postcardiotomy cardiogenic shock: a systematic review and meta-analysis. J Cardiothorac Vasc Anesth. (2018) 32:2087–93. doi: 10.1053/j.jvca.2018.03.016

 5. Tsuchida T, Wada T, Gando S. Coagulopathy induced by veno-arterial extracorporeal membrane oxygenation is associated with a poor outcome in patients with out-of-hospital cardiac arrest. Front Med (Lausanne). (2021) 8:651832. doi: 10.3389/fmed.2021.651832

 6. Millar JE, Fanning JP, McDonald CI, McAuley DF, Fraser JF. The inflammatory response to extracorporeal membrane oxygenation (ECMO): a review of the pathophysiology. Crit Care. (2016) 20:387. doi: 10.1186/s13054-016-1570-4

 7. Hensch LA, Hui SR, Teruya J. Coagulation and bleeding management in pediatric extracorporeal membrane oxygenation: clinical scenarios and review. Front Med (Lausanne). (2018) 5:361. doi: 10.3389/fmed.2018.00361

 8. Jiritano F, Serraino GF, Ten Cate H, Fina D, Matteucci M, Mastroroberto P, et al. Platelets and extra-corporeal membrane oxygenation in adult patients: a systematic review and meta-analysis. Intensive Care Med. (2020) 46:1154–69. doi: 10.1007/s00134-020-06031-4

 9. Salter BS, Weiner MM, Trinh MA, Heller J, Evans AS, Adams DH, et al. Heparin-induced thrombocytopenia: a comprehensive clinical review. J Am Coll Cardiol. (2016) 67:2519–32. doi: 10.1016/j.jacc.2016.02.073

 10. Wang L, Yang F, Wang X, Xie H, Fan E, Ogino M, et al. Predicting mortality in patients undergoing VA-ECMO after coronary artery bypass grafting: the REMEMBER score. Crit Care. (2019) 23:11. doi: 10.1186/s13054-019-2307-y

 11. Opfermann P, Bevilacqua M, Felli A, Mouhieddine M, Bachleda T, Pichler T, et al. Prognostic impact of persistent thrombocytopenia during extracorporeal membrane oxygenation: a retrospective analysis of prospectively collected data from a cohort of patients with left ventricular dysfunction after cardiac surgery. Crit Care Med. (2016) 44:e1208–e18. doi: 10.1097/CCM.0000000000001964

 12. Li CL, Wang H, Jia M, Ma N, Meng X, Hou XT. The early dynamic behavior of lactate is linked to mortality in postcardiotomy patients with extracorporeal membrane oxygenation support: a retrospective observational study. J Thorac Cardiovasc Surg. (2015) 149:1445–50. doi: 10.1016/j.jtcvs.2014.11.052

 13. Yang F, Hou D, Wang J, Cui Y, Wang X, Xing Z, et al. Vascular complications in adult postcardiotomy cardiogenic shock patients receiving venoarterial extracorporeal membrane oxygenation. Ann Intensive Care. (2018) 8:72. doi: 10.1186/s13613-018-0417-3

 14. Aissaoui N, El-Banayosy A, Combes A. How to wean a patient from veno-arterial extracorporeal membrane oxygenation. Intensive Care Med. (2015) 41:902–5. doi: 10.1007/s00134-015-3663-y

 15. Wang J, Han J, Jia Y, Zeng W, Shi J, Hou X, et al. Early and intermediate results of rescue extracorporeal membrane oxygenation in adult cardiogenic shock. Ann Thorac Surg. (2009) 88:1897–903. doi: 10.1016/j.athoracsur.2009.08.009

 16. Levy JH, Tanaka KA. Inflammatory response to cardiopulmonary bypass. Ann Thorac Surg. (2003) 75:S715–20. doi: 10.1016/S0003-4975(02)04701-X

 17. Cheung PY, Sawicki G, Salas E, Etches PC, Schulz R, Radomski MW. The mechanisms of platelet dysfunction during extracorporeal membrane oxygenation in critically ill neonates. Crit Care Med. (2000) 28:2584–90. doi: 10.1097/00003246-200007000-00067

 18. Moreau D, Timsit JF, Vesin A, Garrouste-Orgeas M, de Lassence A, Zahar JR, et al. Platelet count decline: an early prognostic marker in critically ill patients with prolonged ICU stays. Chest. (2007) 131:1735–41. doi: 10.1378/chest.06-2233

 19. Vanderschueren S, De Weerdt A, Malbrain M, Vankersschaever D, Frans E, Wilmer A, et al. Thrombocytopenia and prognosis in intensive care. Crit Care Med. (2000) 28:1871–6. doi: 10.1097/00003246-200006000-00031

 20. Vincent JL, Moreno R, Takala J, Willatts S, De Mendonça A, Bruining H, et al. The SOFA (Sepsis-related Organ Failure Assessment) score to describe organ dysfunction/failure. On behalf of the working group on sepsis-related problems of the European Society of Intensive Care Medicine. Intensive Care Med. (1996) 22:707–10. doi: 10.1007/BF01709751

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2021 Wang, Shao, Shao, Wang, Jia and Hou. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fmed-08-733946-t001.jpg
Characteristic Overall RelA platelet > 50% RelA platelet < 50% P-value

(n=178) (n="71) (n=107)
Age, years 60 (52-66) 61(54-67) 60 (49-66) 0330
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Operative time, min 465 (300-600) 510 (300-665) 450 (300-555) 0.108
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Unsuccessful weaning off CPB 68(38) 27 (38) 41(38) 0969
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Pre-ECMO cardiac arrest 54 (30) 23(32) 31(29) 0.627
Platelet count at day 1, x 109/L" 61 (40-88) 45 (26-57) 72 (66-110) <0001
Serum lactate at day 1, mmol/L* 13.0 (8.7-19.0) 14.2(9.7-19.6) 11.6 (8.1-19.0) 0.186

Data are presented as medians (26th~75th percentie) or n (%).

M), myocardial infraction; CPB, cardiopulmonary bypass; IABR, intra-aortic balloon pump; ECMO, extracorporeal membrane oxygenation; LVEF, left ventricular ejection fraction; Rels
platelet, relative decrease i pletelet count.

“Worse value within 24 h after ECMO initiation.





OPS/images/fmed-08-733946-t002.jpg
Outcome variables

In-hospital mortality
ECMO duration, days

Hospital stay, days

ICU stay, days

Successful weaning off ECMO

CRRT

Bleeding need thoracotomy

Limb ischemia required fasciotorny
Major neurological complications
Brain death

Ischemic stroke

Hemorrhagic Stroke

Anoxic encephalopathy

Overall
(n=178)

94 (53)
5(3-6)
19 (12-26)
8(5-12)
116 (65)
95 (53)
29(16)
74
31(17)
6@
187
63
6(3)

Data are presented as medians (25th—75th percentile) or n (%).

ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit; CRRT, continuous renal replacement therapy; RelA platelet, relative decrease in platelet count.

RelA platelet = 50%
(n=71)

57 (80)
5(3-6)
17 (11-25)
8(5-13)
33 (46)
46 (65)
17 (24)
4(6)
19(6)
6(00)
6(4)
300)
42

RelA platelet < 50%
(n=107)

37(35)
5(3-6)
20(14-27)
9(6-12)
83(78)
49 (46)
12 (1)
3(9)
12(22)
0(5)
78
3(8)
2(4)

P-value

<0.001
0.395
0.191

0373

<0.001
0.013
0.024
0577
0.007
0.008
0.632
0.607
0.348





OPS/images/fmed-08-733946-g003.gif





OPS/images/fmed-08-733946-g004.gif





OPS/images/fmed-08-733946-t003.jpg
Univariable Multivariable

analysis analysis
Parameter OR (95%Cl) P OR (95%C1) P
Age (+10 years) 1.43(1.10-1.86)  0.008

Female 220(105-462) 0037 3.42(1.46-801) 0005
Diabetes 1.76(0.86-861)  0.123

Heart transplantation ~ 0.24 (0.05-1.19) 0,080
Redo cardiac surgery 051 (0.22-1.19)  0.117
Serum lactate 107 (1.01-1.12) 0016 1.07(1.01-1.13) 0.016
RelAplatelet (+10%) 182 (1.50-222)  <0.001
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Veriables with P < 0.2 by univariate analysis were subjected to multivariate analysis. The
multivariate logistic regression analysis was set with entry and removal P-values of 0.05
and 0.1, respectively. RelA platelet, relative decrease in platelet count.
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