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Raul A. Borracci MD12, Julio Baldi MD2, Gustavo Ochoa MD2, José M. Alvarez Gallesio MD1, Rómulo Medina Zuñiga MD1, Gustavo M. Devetach MD1, Michel David MD1, Osvaldo Tenorio Núñez MD1

1Departments of Cardiovascular Surgery and Anesthesia, Herzzentrum, Deutsches Hospital, Buenos Aires, Argentina. 
2Departments of Cardiac Surgery and Anesthesia, Adventist Cardiovascular Institute, Buenos Aires, Argentina.

Running head: Blood products consumption in cardiac surgery

Address for correspondence: Raul A. Borracci, 3030 La Pampa, 1428 Buenos Aires, Argentina. Tel: +54-11-47845917; fax: +54-11-49616027; e-mail: raborracci@gmail.com (R.A. Borracci).

Funding: The authors have not received financial support for this work

Conflict of interest: none declared

ABSTRACT
Background: The objective of this study was to compare liberal and prophylactic transfusion, acute normovolemic hemodilution plus a restrictive on-demand regimen and ROTEM®-guided transfusion protocols to optimize use of blood products and in-hospital outcomes in adult cardiac surgery.
Methods: Three cohorts of patients were retrospectively analyzed: 131 patients undergoing all types of cardiac surgery were assigned to liberal transfusion, 117 to normovolemic hemodilution, and 100 to ROTEM-guided transfusion. Eligibility for one or the other protocol was based on the anesthesiologists’ preferences.
Results: Utilization of total packed red blood cells was significantly higher in the liberal transfusion protocol (2 units IQR 1-3), with respect to hemodilution and ROTEM® protocols (1 unit, IQR 0-3 and 1 unit, IQR 0-2, respectively) (p<0.001). Median utilization of fresh-frozen plasma was 2 (IQR 1-2), 0 (IQR 0-0), and 0 (IQR 0-0) units in the liberal, hemodilution, and ROTEM® groups (p<0.001), whereas median consumption of platelets was 6 (IQR 5-7), 0 (IQR 0-6), and 0 (IQR 0-0) units, respectively (p<0.001). Hematocrit and hemoglobin levels at discharge were similar in all groups. Reduction in use of blood products did not affect early surgical outcomes.
Conclusions: Two combined protocols including restrictive on-demand transfusion associated with acute hemodilution or ROTEM®-guided transfusion decisions significantly decreased total blood product consumption in adult cardiac surgery compared with liberal transfusion. Considering the three approaches, the ROTEM®-guided transfusion protocol was associated with the lowest transfusion requirement for any blood product. This reduction in blood product utilization did not affect early surgical outcomes.
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INTRODUCTION
Cardiac surgery is frequently associated with intraoperative and postoperative blood loss requiring transfusion of multiple blood products. Overall data of blood utilization in the United States have demonstrated its consistent increase for all cardiac operations despite recommendations of the 2007 Society of Thoracic Surgeons blood conservation guidelines1. In a decade, transfusion rates have increased from 12-15% to 32-40% depending on the type of surgery. In the United Kingdom, transfusion rates range between 25% and 75%2, particularly because of the uncertain safety threshold for restrictive red blood cell transfusion in cardiac surgery3. Some evidence suggests that more restrictive transfusion strategies may reduce costs and transfusion-related complications without increasing perioperative morbidity and mortality4-6. Conversely, another trial demonstrated that a restrictive transfusion threshold was not superior to a liberal threshold regarding morbidity or health care costs7. The best transfusion practices have been able to reduce administration of packed red blood cells to a mean range varying between 1.9 and 4.8 units per surgery8-11. However, transfusion protocols based only on hematocrit and hemoglobin thresholds may be insufficient. Patients undergoing heart surgery are often at the limit of their cardiovascular reserve and may benefit from higher hemoglobin levels12. Thus, a substantial proportion of patients are likely to be dependent on oxygen supplementation in the immediate postoperative period13. Consequently, patients with cardiovascular disease may represent a specific high-risk group for which more liberal transfusion thresholds are to be recommended. A recent trial on transfusion thresholds in patients with unstable coronary artery disease and myocardial infarction showed a reduced risk of death among patients who received transfusions at a more liberal hemoglobin threshold14.
Evidence on the use of other blood products in cardiac surgery is also controversial. At present, there is no evidence to support the prophylactic administration of fresh-frozen plasma to patients without coagulopathy undergoing elective cardiac surgery, and there is insufficient evidence about treatment of patients with coagulopathies or those who are undergoing emergency surgery15. On the other hand, platelet transfusion in cardiac surgery is often empiric, as assessed by surgeon surveys16. A large propensity-matched observational study showed that early intraoperative platelet transfusion reduced blood loss but increased the need for vasoactive drugs and prolonged ventilation17. Additionally, acute normovolemic hemodilution was recommended as a potential strategy for blood conservation during cardiac surgery18; nevertheless, other studies could not associate this method with less perioperative allogeneic transfusions19-20. More recently, rotational thromboelastometry (ROTEM®) has been reported to be more effective than the empirical method to guide fresh-frozen plasma and other blood product transfusion10,21. Conversely, other studies confirmed that thromboelastometry was not useful to predict which patients would bleed excessively after cardiac surgery22-23. In short, most of these observations and contradictory outcomes reveal a still active field of research on the topic.
The objective of this study was thus to compare the use of liberal and prophylactic transfusion, acute normovolemic hemodilution plus a restrictive on-demand regimen and ROTEM®-guided transfusion protocols to optimize the use of blood products and in-hospital outcomes in adult cardiac surgery.

MATERIAL AND METHODS
Three protocols to optimize blood utilization in cardiac surgery were contrasted in three independent patient cohorts. One cohort was managed using a liberal and prophylactic administration of blood products, whereas the other two received a restrictive on-demand regimen based on acute normovolemic hemodilution or ROTEM® assessment. The liberal transfusion protocol prioritized prophylactic utilization of blood products during surgery. The rationale of this method depended on the optimization of oxygen transport and intraoperative hemostasis and coagulation by increasing blood viscosity, pro-coagulant factors and platelet adhesion, to avoid "running behind" an eventual postoperative bleeding in the Intensive Care Unit (ICU). The protocol included routine intraoperative transfusion of one or two units of packed red blood cells to achieve an hematocrit above 30-32% after surgery, one or two units of fresh-frozen plasma to provide coagulation factors, and prophylactic platelet transfusion (one unit per 10 kg of body weight) to prevent postoperative bleeding, taking into account the high rate of anti-aggregation therapy with which patients arrive at surgery. Packed red blood cell transfusion was avoided in patients with an adequate hematocrit, and plasma and platelet transfusion in patients without recent history of anti-aggregation or visually optimal hemostasis of the surgical field. Conversely, the restrictive on-demand transfusion protocols basically postponed the utilization of most blood products to the immediate postoperative period in the ICU. One of these restrictive methods included transfusion at the end of surgery of one unit of autologous whole blood, obtained at the start of the operation by acute normovolemic hemodilution, and fresh-frozen plasma and/or platelet transfusion only for anti-aggregated patients at the moment of surgery. In this method, another indication to transfuse non-red blood cell hemostatic blood products was based on clinical evidence of bleeding during surgery. Finally, the ROTEM®-guided protocol used intraoperative thromboelastometry values to indicate transfusion of non-red blood cell hemostatic blood products. Rotational thromboelastometry is a method that allows rapid viscoelastic evaluation of clot formation in whole blood. It utilizes a variety of activators and inhibitors to assess formation of a clot, which consists of the interaction between polymerizing fibrin and platelets, thrombin generation, and potential fibrinolysis. Blood samples for ROTEM® analysis (1.8 mL) were obtained after protamine infusion via an indwelling arterial catheter and were collected immediately into 3.2% sodium citrate tubes. 
In all cases, extra packed red blood cell transfusion was added in patients on cardio-pulmonary bypass with hemoglobin levels ≤7.0 g/dl. For all the protocols during ICU stay, packed red blood cell transfusion was started if hemoglobin was ≤8.0 g/dl and/or hematocrit was ≤28% according to the service protocol, unless the patient was showing signs of hemodynamic instability or ongoing bleeding. Fresh-frozen plasma and platelets were postoperatively transfused on the basis of laboratory values (current coagulation tests and platelet count).
Between 2018 and 2019, three independent patient cohorts were retrospectively analyzed:131 patients undergoing all types of cardiac surgery were assigned to the liberal transfusion protocol, 117 to normovolemic hemodilution, and 100 to ROTEM-guided restrictive on-demand transfusion. Eligibility for one or the other protocols was based on the anesthesiologists’ preferences (G.O. for liberal, and R.M.Z. and G.M.D. for on-demand protocols). All types of cardiac surgery were included, and only patients with acute aortic dissection, liver failure, or preoperative coagulopathy were excluded from the study. All cardiac medications were continued till the day of surgery except for antiplatelet therapy (clopidogrel) which was stopped 5 days prior to surgery. Only patients at risk for an acute coronary event were maintained with anti-aggregation treatment (aspirin). Either on-pump or off-pump surgery was used for coronary artery bypass grafting (CABG). Heparin was administered at a dose of 200 IU/kg to reach a target activated clotting time (ACT) ≥480 seconds, and later reversed with protamine sulphate to reach an ACT <120 seconds. All the blood remaining in the cardiopulmonary bypass (CPB) circuit was transfused to the patient at the end of the procedure. Prophylactic antifibrinolytic therapy with ε-aminocaproic acid (100-150 mg/kg bolus and 1 g/h continuous IV infusion till the end of surgery) was used during the whole study period. Baseline characteristics, blood product consumption, and in-hospital clinical events, namely re-exploration for bleeding, infection, other comorbidities and mortality were reported and compared for each protocol. Since this study was conducted at two different institutions, it was evaluated and approved by both Institutional Review Boards which waived the need for a written informed consent. No identifying information about patients was included in the article.

Statistical analysis
Categorical data were expressed as absolute frequencies and percentages, and continuous variables as mean, standard deviation (SD), and coefficient of variation (SD/mean), or median and inter-quartile range (IQR). The Kolmogorov-Smirnov (K-S) goodness-of-fit test was used to analyze normal distributions. Comparison of discrete variables was performed using the chi-square test for k independent samples. Continuous variables were compared using one-way ANOVA, or the Kruskal-Wallis test as appropriate. Post hoc multiple comparisons were done with the Bonferroni test. Since this study was a non-randomized retrospective comparison, no sample size was determined a priori. Statistical analysis was performed with IBM SPSS Statistics, Version 23.0 (IBM Corporation, Armonk, NY). A 2-tailed p value ≤0.05 was considered statistically significant.

RESULTS
Baseline population characteristics are shown in Table 1. No statistical differences were observed in the distribution of variables between groups, except for older age (post hoc p=0.066), lower rate of dyslipidemia, higher rate of previous myocardial infarction, lower glomerular filtration rate (post hoc p=0.039), and longer extracorporeal circulation perfusion times (post hoc p=0.010) in the ROTEM® group. With the liberal transfusion approach, 69% of packed red blood cell units, 89% of fresh-frozen plasma, and 93% of platelets were transfused during surgery. Median utilization of total packed red blood cells was 2 (IQR 1-3), 1 (IQR 0-3), and 1 (IQR 0-2) units in the liberal, hemodilution, and ROTEM® groups, respectively (Kruskal-Wallis p<0.001) (Figure 1). Median utilization of fresh-frozen plasma was 2 (IQR 1-2), 0 (IQR 0-0), and 0 (IQR 0-0) units in the liberal, hemodilution, and ROTEM® groups, respectively (Kruskal-Wallis p<0.001). Median consumption of platelets was 6 (IQR 5-7), 0 (IQR 0-6), and 0 (IQR 0-0) units in the liberal, hemodilution, and ROTEM® groups, respectively (Kruskal-Wallis p<0.001). Mean values were 2.6 (SD 2.2), 1.9 (SD 2.0), and 1.1 (SD 1.3) units for red blood cells (ANOVA p<0.001), 1.7 (SD 1.3), 0.7 (SD 1.6), and 0.1 (SD 0.2) units for plasma (ANOVA p<0.001), and 6.0 (SD 2.9), 2.5 (SD 4.6), and 0.2 (SD 1.3) units for platelets (ANOVA p<0.001).
Although consumption of blood products was higher with the liberal transfusion protocol, utilization on an individual basis was less predictable with the on-demand approach of the hemodilution protocol, especially for plasma and platelets. Coefficients of variation were 85%, 76%, and 48% versus 105%, 229%, and 184% for red blood cells, plasma and platelets, in the liberal and hemodilution transfusion protocols, respectively. Similarly, in the ROTEM® group, the coefficient of variation for red blood cell transfusion was 118%. Patients who received transfusion averaged 2.8 (SD 2.1) units of packed red blood cells with the liberal protocol, 2.8 (SD 1.9) units with the hemodilution regimen, and 2.0 (SD 1.1) units with the ROTEM®-based method (p=0.043). Figure 2 shows the distribution of units of packed red blood cells consumed with each protocol, expressed as percentage of patients receiving transfusion. Regarding patients who did not receive fresh-frozen plasma or platelets, these differences were 7%, 77%, and 98% (p<0.001), and 10%, 71%, and 96% (p<0.001) for the liberal, hemodilution, and ROTEM®-based approaches, respectively.
Comparative in-hospital outcomes are shown in Table 2. Hematocrit and hemoglobin levels at discharge were similar in all groups: 31.8% (SD 3.4), 32.8% (SD 4.8) and 32.7 (SD 3.7) for liberal, hemodilution, and ROTEM® transfusion protocols, respectively, (ANOVA p=0.476) and 10.4 g/dL (SD 1.3), 10.6 g/dL (SD 1.9) and 10.6 g/dL (SD 1.3), respectively (ANOVA p=0.301).

DISCUSSION
Two combined protocols including restrictive on-demand transfusion associated with acute normovolemic hemodilution or ROTEM®-guided decisions significantly decreased the total consumption of blood products in adult cardiac surgery compared with liberal transfusion during surgery. Moreover, in-hospital rates of mortality and complications were similar in the three groups, despite the significant difference in blood products used during the perioperative period. Particularly, there was no difference in the rates of re-exploration for bleeding and mediastinitis. Nevertheless, blood product utilization on an individual basis was less predictable with the hemodilution approach, especially for fresh-frozen plasma and platelet transfusion, as demonstrated by the high coefficients of variation observed. This finding implies the need for a closer follow-up in the postoperative period to assess the occurrence of excessive bleeding requiring transfusion of blood products. Comparatively, the ROTEM®-guided protocol was associated with the lowest transfusion requirement for any blood product considering the three approaches.
Although the liberal transfusion protocol was more consuming, mean packed red blood cell use was near the inferior limit of the transfusion rates reported with the best transfusion practices in cardiac surgery8-11. Nevertheless, with this protocol nearly 22% of patients were needlessly transfused compared with the hemodilution approach. A propensity score-matched analysis showed that patients undergoing high-volume acute normovolemic hemodilution (nearby 1,100ml) needed some transfusion in 25% of cases versus 45.2% in a control group. In the current study, low-volume acute normovolemic hemodilution was associated with lower need for red-cell transfusion (70%) with respect to the liberal approach (92%), but not compared with the ROTEM®-based protocol (53%) (Fig.2)24.
Some surveys demonstrated that there appeared to be little change in clinical practice attributed to transfusion guidelines16,25. Nationwide audits in the United States and United Kingdom showed transfusion rates ranging from 8% to 93%1-2,26. But, when more restrictive protocols were used, perioperative packed red blood cell transfusion was required in 38.2% to 67.6% of patients8,11,18-19,27. In the current study, 53% of patients assigned to the ROTEM®-guided transfusion protocol required packed red blood cells, with an average of 2.0 units per patient. This difference with other research outcomes needs some explanation. Measuring the proportion of patients requiring transfusion instead of the average number of units transfused per patient could be somewhat confusing. For example, Grau et al.8 reported only 38.2% of patients requiring packed red blood cell transfusion, but the mean number of units per patient was 2.5 for isolated CABG and 4.8 for combined surgery after optimizing blood use. As the use of ROTEM® has become more common, intraoperative cardiac surgery thromboelastometry-based targeted transfusion algorithms have been developed to optimize blood product consumption28. A recent research propensity score-based analysis demonstrated that the implementation of a ROTEM-guided transfusion protocol reduced the use of blood products and hemostatic medication, and saved costs. However, it did not reduce mortality or the need of re-exploration for bleeding29.
A recent meta-analysis showed that restrictive strategies for red blood cell transfusion were as safe as liberal protocols in patients undergoing cardiac surgery with regards to short-term clinical outcomes30. These findings coincide with our in-hospital results concerning mortality and postoperative complications. Another systematic review with trial sequential analysis on the topic of perioperative transfusion triggers reported similar findings; nevertheless, further larger trials have been recommended to establish evidence to guide transfusion thresholds in older patients31-32. Although in the current study we used a hemoglobin threshold of 9 g/dL to indicate transfusion, new trials established that a restrictive transfusion strategy of 7 to 8 g/dL hemoglobin concentration was safe and decreased red blood cell use by 24%33. Notwithstanding these findings, another randomized control trial communicated that a restrictive transfusion protocol with a threshold of 7.5 g/dL increased 90-day mortality with respect to a liberal strategy34.  
Some authors have also explored the effect of restrictive transfusion protocols on late clinical outcomes. For example, Mazer et al.35 observed that in patients undergoing cardiac surgery who were at moderate-to-high risk for death, a restrictive strategy for red blood cell transfusion was non-inferior to a liberal strategy with respect to the composite outcome of death, infarction, stroke, or de novo dialysis at 6 months after surgery.
Multicenter studies have shown that the frequency of fresh-frozen plasma utilization varies from 0% to 98% intraoperatively and from 3% to 95% postoperatively10,15,19,36, and platelet transfusion from 0% to 51% and from 0% to 39%, respectively16,19,36. Fresh-frozen plasma utilization in the post-aprotinin era has been reported to be 1.24 (SD 2.0) units per patient37. Furthermore, some observational studies and meta-analyses have supported that mild volume acute normovolemic hemodilution is effective in minimizing red blood cell transfusion, but it did not reduce fresh-frozen plasma and platelet use18-19,38. There is lack of clinical evidence establishing the effectiveness of routine administration of platelets in cardiac surgery; however, its rationale depends on the existence of presumed platelet dysfunction, mainly due to frequent preoperative antiplatelet drug therapy and CPB effects. Platelet transfusion is commonly administered to treat bleeding based on the surgeon’ sempirical opinion, rather than on platelet count16. Nevertheless, a recent study demonstrated that a single early intraoperative platelet concentrate transfusion reduced bleeding and was not associated with serious adverse outcomes like thromboembolic complications, infections, organ failure, or in-hospital mortality17. Since the preparation of a platelet concentrate is more time demanding, the wide variability in the need of platelet transfusion with the on-demand approach, as well as its greater unpredictability, could have represented a disadvantage when this blood product was not readily available for use. In the current analysis, only 2% and 4% of patients who underwent ROTEM®-guided transfusion received fresh-frozen plasma and platelets, respectively.
This study has some limitations. Firstly, it was a non-randomized two-center study. Since acute normovolemic hemodilution has been associated with lower allogeneic blood product transfusion18, the additional inclusion of this method to the liberal protocol would have provided an extra strategy to eventually reduce blood transfusion. Secondly, in the on-demand groups, anesthesiologists were very restrictive intraoperatively with blood products; therefore, larger volume deficits were expected when arriving at the ICU. This point was not evaluated in this study. Thirdly, patients with small body size have been identified as a more demanding group for blood transfusion39. Although statistical differences did not reach significance, body mass index was smaller in patients who underwent the liberal transfusion protocol; hence, a possible bias could be expected. Finally, the study can be considered underpowered for an individual surgery outcome, which would have required a larger sample size.

CONCLUSIONS
In conclusion, two combined protocols including restrictive transfusion associated with acute normovolemic hemodilution or thromboelastometry-guided transfusion significantly reduced the use of red blood cells, fresh-frozen plasma and platelets in cardiac surgery compared with a liberal transfusion approach. Considering the three approaches, the ROTEM®-guided protocol was associated with the lowest transfusion requirement for any blood product. This reduction in blood product use did not affect early surgical outcomes. However, fresh-frozen plasma and platelet transfusion showed great variability among patients when applying the restrictive protocols, particularly with hemodilution. General recommendations to optimize blood consumption in cardiac surgery can be established; however, no ideal protocol can be exclusively based on hemoglobin thresholds, platelet count or hemostasis laboratory tests without considering empirical visual assessment of intraoperative and postoperative bleeding.
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Figure legends
Figure 1. Boxplots comparing packed red blood cell utilization between liberal, acute normovolemic hemodilution and rotational thromboelastometry-based protocols.
Figure 2. Distribution of packed red blood cells consumed with each protocol, expressed as percentage of patients receiving transfusion.





































	Variable
	Total
n (%)
	Liberal
n (%)
	Hemodilution
n (%)
	ROTEM®
n (%)
	P-value

	Number of patients
	348
	131
	117
	100
	

	Age (years)
	65.2±10.9
	65.9±10.8
	63.2±10.9
	66.7±11.2
	0.044

	Male sex
	289 (83.0)
	104 (79.4)
	105 (89.7)
	80 (80.0)
	0.060

	BMI (kg/m²)
	27.5±3.8
	27.0±3.4
	28.0±4.2
	27.7±3.8
	0.096

	Hypertension
	170 (48.9)
	66 (50.4)
	62 (53.0)
	42 (42.0)
	0.246

	Dyslipidemia
	81 (23.3)
	41 (31.3)
	25 (21.4)
	15 (15.0)
	0.012

	Diabetes (I-II)
	72 (20.7)
	23 (17.6)
	30 (25.6)
	19 (19.0)
	0.258

	Active smoker
	54 (15.5)
	17 (13.0)
	19 (16.2)
	18 (18.0)
	0.559

	COPD
	14 (4.0)
	4 (3.1)
	8 (6.8)
	2 (2.0)
	0.151

	Stroke or PVD
	21 (6.0)
	7 (5.3)
	8 (6.8)
	6 (6.0)
	0.885

	Myocardial infarction
	50 (14.4)
	11 (8.4)
	18 (15.4)
	21 (21.0)
	0.024

	Previous cardiac surgery
	5 (1.4)
	3 (2.3)
	1 (0.9)
	1 (1.0)
	0.624

	Ejection fraction (%)
	57.7±11.5
	58.6±9.7
	56.3±11.4
	58.3±14.7
	0.263

	eGFR (ml/min)
	84.9±28.2
	85.1±28.9
	90.6±30.7
	79.3±25.7
	0.045

	EuroSCORE II (%)
	2.1±3.2
	2.1±3.4
	2.1±3.7
	2.1±2.3
	0.978

	Cross-clamping time (min)
	38±13
	36±12
	38±14
	40±14
	0.100

	Perfusion time (min)
	64±15
	61±13
	64±18
	66±16
	0.014

	Type of surgery:
	
	
	
	
	

	Isolated coronary
	209 (60.1)
	71 (54.2)
	79 (67.5)
	59 (59.0)
	

	Isolated valve
	74 (21.3)
	37 (28.2)
	17 (14.5)
	20 (20.0)
	

	Combined
	52 (14.9)
	20 (15.3)
	18 (15.4)
	14 (14.0)
	

	Miscellaneous
	13 (3.7)
	3 (2.3)
	3 (2.6)
	7 (7.0)
	0.073

	Off-pump surgery*
	50 (23.9)
	16 (22.5)
	19 (24.0)
	15 (25.4)
	0.928



BMI: Body mass index; COPD: Chronic obstructive pulmonary disease; PVD: Peripheral vascular disease; eGFR: Estimated glomerular filtration rate.
Continuous variables are expressed as mean and standard deviation.
*Percentage calculated exclusively for coronary artery surgery.



Table 1. Baseline population characteristics and operative variables












	Variable
	Total
n (%)
	Liberal
n (%)
	Hemodilution
n (%)
	ROTEM®
n (%)
	P-value

	Number of patients
	348
	131
	117
	100
	

	Mortality
	11 (3.2)
	4 (3.1)
	3 (2.6)
	4 (4.0)
	0.831

	Re-exploration
	7 (2.0)
	3 (2.3)
	2 (1.7)
	2 (2.0)
	0.948

	Deep sternal wound infection
	7 (2.0)
	3 (2.3)
	2 (1.7)
	2 (2.0)
	0.948

	De novo dialysis
	2 (0.6)
	1 (0.8)
	0 (0.0)
	1 (1.0)
	1.000

	Myocardial infarction
	4 (1.1)
	1 (0.8)
	2 (1.7)
	1 (1.0)
	0.773

	Stroke
	3 (0.9)
	1 (0.8)
	1 (0.9)
	1 (1.0)
	1.000

	Prolonged ventilation
	8 (2.3)
	2 (1.5)
	2 (1.7)
	4 (4.0)
	0.403

	Combined morbidity
	31 (8.9)
	11 (8.4)
	9 (7.7)
	11 (11.0)
	0.672

	Combined morbidity-mortality
	42 (12.1)
	15 (11.4)
	12 (10.3)
	15 (2.0)
	0.544




Table 2. In-hospital complications and mortality according to groups
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Kruskal-Wallis test p<0.001
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Figure 2
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