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Abstract

This systematic review with meta-analysis sought to determine the protective effects of corticosteroids on clinical outcomes following cor-
onary artery bypass grafting (CABG). Medline, Embase, Elsevier and Sciences online database as well as Google scholar literature were used
for selecting appropriate studies with randomized controlled design. The effect sizes measured were odds ratio (OR) for categorical vari-
ables and weighted mean difference with 95% confidence interval (Cl) for calculating differences between mean values of duration of hos-
pitalization in intervention and control groups. Values of P < 0.1 for Q-test or I? > 50% indicated significant heterogeneity between the
studies. The literature search of all major databases retrieved 3735 studies. After screening, a total of 45 trials were identified that reported
outcomes. Pooled analysis was performed on incidence of atrial fibrillation (OR of 0.71; 95% CI: 0.59-0.86; P = 0.000), stroke (OR of 1.61;
95% Cl: 0.63-4.1; P=0.3), infection (OR of 1.03; 95% Cl: 0.68-1.5; P = 0.8), re-infarction (OR of 0.88; 95% Cl: 0.47-1.63; P =0.6), length of
ventilation time [weighted mean difference (WMD) of 0.257; 95% Cl: 0.10-0.41; P = 0.00], length of hospital stay (WMD of -0.48; 95% ClI:
-0.66 to -0.3; P = 0.000), amount of blood loss (WMD of -124.05; 95% Cl: -147.72 to -100.38; P = 0.00), re-exploration (OR of 1.25; 95% CI:
0.66-2.35; P=0.4) and mortality (OR of 0.87; 95% Cl: 0.46-1.64; P = 0.6). Overall, steroid prophylaxis in patients undergoing CABG could
significantly reduce complications such as atrial fibrillation and length of hospital stay, but slightly increased the length of ventilation time.
On the other hand, no significant impact on the incidence of infection was observed compared with the placebo.

Keywords: Coronary artery bypass graft - Cardiopulmonary bypass + Complication + Clinical outcome « Atrial fibrillation

INTRODUCTION

increased postoperative plasma levels of proinflammatory markers
[3, 4]. POAF may increase stroke rates, trigger haemodynamic in-

Coronary artery bypass grafting (CABG) and cardiopulmonary stability with heart failure and increase risk of thromboembolic

bypass (CPB) induce a systemic inflammatory response character-
ized by leucocytes and complement activation, and elevated
levels of inflammatory mediators that may contribute to post-
operative complications including atrial fibrillation (AF), infections,
organ dysfunction, blood loss, prolonged duration of intensive
care unit (ICU) and hospital stay, as well as increase in costs of
therapy [1, 2]. AF is the most frequent complication after cardiac
surgery. Incidence of AF has been reported in 20-50% of patients
following CABG and is even higher after combined CABG and valve
surgery. Factors predictive of postoperative AF (POAF) include
advanced age, male sex, body mass index >30, atrial dilatation,
prolonged aortic cross-clamp times, preoperative leucocytosis and

'Both authors contributed equally.

complications [3, 4]. Corticosteroids (CSs) have been recommended
during CABG surgery to prevent haemodynamic instability and
inhibit the inflammatory process [5]. However, there is still contro-
versy in terms of their protective effects [5]. They also have several
side effects, such as hyperglycemia, gastrointestinal disturbances
and postoperative infections [5].

Various studies have reported on the influence of corticoster-
oids on complications after cardiac surgery. However, data from
randomized controlled trials (RCTs) are limited, and so far largely
inconclusive. This systematic review with meta-analysis sought to
determine the strength of evidence for the effects of steroids on
hospital mortality, incidence of AF, infection, length of mechanical
ventilation, ICU and hospital stay, postoperative blood loss and
re-exploration for bleeding after CABG.

© The Author 2015. Published by Oxford University Press on behalf of the European Association for Cardio-Thoracic Surgery. All rights reserved.
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METHODS AND MATERIALS
Literature search

A comprehensive literature search was conducted in major elec-
tronic databases (Medline/Pubmed, Embase, Elsevier, Sciences
online database and Google scholar) from their inception through
30 July 2014 to identify the RCTs reporting the effects of corticos-
teroids on the complications following cardiac surgery. Predefined
search terms included ‘glucocorticoid’, ‘steroid’, ‘hydrocortisone’,
‘dexamethasone’, ‘'methylprednisolone’ and ‘cardiac surgery’, ‘cardio-
thoracic surgery’, ‘heart surgery’, ‘cardiopulmonary bypass’, ‘CPB/,
‘coronary artery bypass grafting, ‘CABG', ‘CAB". No language restric-
tions were applied. All retrieved references of the included RCTs
were also reviewed to determine additional studies not indexed in
the common databases. Studies were included into the analysis
when they met the following criteria: (i) RCTs about comparison of
steroids with a control group, (i) adult patients undergoing CABG
surgery (off-pump or on-pump) alone or combined with valvular
surgery and [3] reporting data on the incidence of postoperative
complications according to our review-checklist. In addition,
abstracts without peer-review publications of manuscripts were not
included.

Data extraction and outcome measures

Two investigators (Sadegh Ali-Hassan-Sayegh and Fatemeh
Haddad) extracted the data independently, and discrepancies
were resolved via a consensus standardized abstraction checklist
used for recording data in each study. Data retrieved from the
trials included author’s name, type of surgery (CABG alone or CABG
combined with valvular surgery), type of CABG surgery (on-pump
or off-pump), study design, type of controls (placebo or not), type
of blinding (double-blinded or not), details of therapeutic regimens,
sample size, mean age and gender. The incidence of postopera-
tive AF, stroke, renal disease, infection, myocardial infarction, length
of ventilation time, ICU and hospital stay, amount of bleeding,
re-exploration for bleeding and mortality were recorded for each
group. The primary effect measure was the incidence rate of POAF
during hospital stay or over follow-up. For exploration of hetero-
geneity among trials, a subgroup analysis of disparities in the
patients’ characteristics was performed for (i) average age (<65
years vs 265 years), (ii) percentage of males (<80% vs >80%), (iii)
hypertension (<70% vs >70%), (iv) diabetes (<30% vs >30%), (v)
dose of steroids (low, medium and high), (vi) type of surgery
(CABG alone vs CABG combined valvular surgery) and (vii) type of
CABG (on-pump vs off-pump).

Definitions

The following end-points were defined: new onset AF was consid-
ered when it occurred before hospital discharge. Postoperative
mortality was considered as all-cause mortality occurring up to 30
days postoperatively or before hospital discharge. The length of
mechanical ventilation support was measured in hours, and hos-
pital stay was measured in days. Postoperative infections include
any type of infection occurring after surgery. Postoperative chest
tube drainage was measured in millilitres (ml). We defined total
CS use <1000 mg hydrocortisone or equivalent as low dose, the
total CS use >10000 mg hydrocortisone or equivalent as high

dose and the total CS use between 1000 and 10 000 mg hydrocor-
tisone or equivalent as medium dose.

Statistical analysis, publication bias and quality
assessment

Data were analysed by STATA version 11.0 utilizing METAN and
METABIAS modules. The effect sizes measured were odds ratio
(OR) with 95% confidence interval (Cl) for categorical variables.
For non-categorical data, the standard mean difference with 95%
Cl was used for calculating differences between intervention and
control groups. OR <1 favoured CS and OR >1 favoured control.
RCTs with no events in the two arms were discarded from pooled
analysis. Forest plots were created for each outcome. A value of
P <0.1 for Q-test or I >50% indicated significant heterogeneity
among the studies. Sample weighting assigned studies with larger
sample sizes and more weight, and reduced the effect of sampling
error because sampling error generally decreases as the sample
size increases. Heterogeneity among trials was addressed by ap-
plying a random effect model when indicated. The presence of
publication bias was evaluated using the Begg and Egger tests.
Quality assessment of RCTs was performed using the Jadad score.
The Jadad score assesses three items including randomization
(0-2 points), blinding of study (0-2 points) and withdrawals and
drop-outs (0-1 points). Higher scores indicate better reporting
(‘high’ quality: 5; ‘good’ quality: 3-4; ‘poor’ quality: 0-2). Results
were considered statistically significant at P-values <0.05.

RESULTS
Literature search strategy and included trials

Literature search retrieved 3735 studies from screened databases
of which 3231 (86.5%) were excluded after initial review. Of 504
primary included studies, 459 were excluded after detailed evalu-
ation due to insufficient reporting of end-points of interest. The
final analysis included 45 RCTs. Details of demographic character-
istics have been presented in Table 1.

STUDY CHARACTERISTICS, EFFECT MEASURES
AND CLINICAL OUTCOMES

Postoperative atrial fibrillation

A total of 2451 patients were included from 24 RCTs, which
reported data on POAF. Patient population of RCTs ranged from
20 to 305. Of 2451 patients, 1271 cases were allocated to CS, and
1180 cases to the control group (Table 2). The overall incidence
of POAF was 24.7% ranging from 6.4 to 43.9%. POAF occurred in
21.5% in the CS group, and 28.09% in the control group. Pooled
treatment effect analysis revealed that CS therapy significantly
reduced the incidence of POAF with an OR of 0.71 (95% Cl: 0.59-
0.86; P = 0.000) using a random model (Fig. 1). Significant heterogen-
eity was observed among the RCTs (y%=3557, I*=35.3, P=0.04).
Subgroup analysis showed that CS had anti-arrhythmic effects in
ages above and below 65 years, male and female, diabetic and
non-diabetic patients (Supplementary material, Table S1). A sub-
group analysis of the steroid dosage revealed that medium dose
of CS significantly reduced the incidence of POAF with an OR of
0.59 (Cl: 0.43-0.78; P =0.000), whereas low and high doses of CS
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Table 1: Demographic characteristics of randomized controlled trials
Study Year/country Regimen n Mean age (years) Male (%) Type of CABG Study  Jadad
s C cs C cs C design  score
Halonen et al. [15] 2007/Finland 100 mg per 2 ml of hydrocortisone sodium 120 127 644+84 66.1+9.5 80 73.6  On-pump CABG RCT 4
succinate into polyethylene infusion (first combined valvular
dose: in the evening of the operation day, and surgery
second dose: 1 dose every 8 h during the next
3 days)
Halvorsen et al. [16] 2003/Norway 4 mg dexamethasone at 2 doses (total 8 mg IV). 147 147 6311 64+10 775 816 On-pump CABG RCT 5
First initiating maintenance of anaesthesia,
and second dose on the morning of the first
POD
Fillinger et al. [17] 2002/Lebanon 15 mg/kg at 1 h before surgery, followed by 0.3 15 15 605+24 69.9+1.7 N.D N.D  On-pump CABG RCT 4
mg/kg every 6 h for 4 doses beginning 2 h
after completion of surgery
Engelman et al. [18] 1995/USA 1 g methyl prednisolone (MP) before CPB. Every 10 9 682+2.1 588+35 70 77.8  On-pump CABG RCT 3
6 h at 4 doses (4 mg x 4) in the 24 after surgery
Encetal [19] 2006/Turkey 25 mg/kg MP at 1 h before CPB 20 20 60.1+£99 56.6+9.9 100 100 On-pump CABG RCT 3
Azab et al. [20] 2002/Netherlands 100 mg dexamethasone on the morning of the 9 8 63+10 63+7 77.7 75 On-pump CABG RCT 3
surgery
Demir et al. [21] 2009/Turkey 1 g MP before CPB 15 15 61.6+99 61.6+95 533 80 On-pump CABG RCT 3
Channey 1998/USA 30 mg/kg MP at 2 doses, first dose during the 30 30 66%10 67+10 733 76.6  On-pump CABG RCT 4
sternotomy, second dose during CPB
Channey 2001/USA 15 mg/kg MP at 2 doses or 30 mg/kg MP at 2 59 29 645+105 67+10 77.9 75.8  On-pump CABG RCT 4
doses, first dose during the sternotomy,
second dose during CPB
Celik et al. [22] 2004/Turkey 30 mg/kg MP at 6 times, 10 min before CPB, 30 30 60+8 62+7 N.D N.D  On-pump CABG RCT 4
immediately after CPB, every 6 h for the next
24 hinICU
Bourbon et al. [23] 2004/France 5 mg/kg MP or 10 mg/kg during CPB 24 12 61x139 62+74 N.D N.D  On-pump CABG RCT 2
Bingol et al. [24] 2005/Turkey 20 mg prednisolone daily: 10 days before 20 20 63.7%62 63.8+6.6 80 75 On-pump CABG RCT 4
surgery, during postoperative period the
dosage was reduced to half of initial dose
every 3 days and withdrawal at the POD7
Abbaszadeh et al. [25] 2012/Iran 6 mg/kg dexamethasone at 2 times, first dose 92 92 60787 59.4+10 512 488 On-pump CABG RCT 4
after induction of anaesthesia, second dose on
the morning after surgery
Yilmaz et al. [26] 1999/Turkey 1 mg/kg MP in the pump prime solution 10 10 466+88 551+6 80 80 On-pump CABG RCT 2
Amr et al. [27] 2009/Egypt 1 mg/kg at induction of anaesthesia and 0.5 mg/ 50 50 68+14 67+12 70 72 On-pump CABG RCT 2
kg at 8 h later
Yared et al. [28] 2007/USA 0.6 mg/kg dexamethasone intravenously after 37 34 ND N.D 83.8 73.5  On-pump CABG RCT 4
induction of anaesthesia combined valvular
surgery
Yared et al. [29] 2000/USA 0.6 mg/kg dexamethasone intravenously after 106 110 626+11.4 63.2+11.3 84.9 80 On-pump CABG RCT 3
induction of anaesthesia combined valvular
surgery
Whitlock et al. [30] 2006/Canada 250 mg MP at 2 times, first dose during 30 30 67+10 66+11 70 76.6  On-pump CABG RCT 4
anaesthetic induction and second dose during combined valvular
CPB surgery
Continued
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Table 1: (Continued)
Study Year/country Regimen n Mean age (years) Male (%) Type of CABG Study  Jadad
CS C csS C cS C design score
Weis et al. [31] 2006/Germany 100 mg over 10 min before induction of 14 14 68(63-72) 69(63-73) 71.4 64.2  On-pump CABG RCT 4
anaesthesia, continuous infusion of 10 mg/h combined valvular
for 24 h at POD1, 5 mg/h infusion over 24 h at surgery
POD2, 20 mg intravenously at 3 times at POD3
and 10 mg intravenously at 3 times at POD4
Wan et al. [32] 1999/China 3 mg/kg MP during induction of anaesthesia 10 10 6510 65+5 70 70 On-pump CABG RCT 2
combined valvular
surgery
von Spiegel et al. [33] 2002/Germany 1 mg/kg dexamethasone intravenously after 10 10 625£95 66.8+3.7 90 60 On-pump CABG RCT 3
induction of anaesthesia
Volk et al. [34] 2003/Germany 15 mg/kg MP at 1.5 h before extracorporeal 12 12 65+1 60+3 833 91.6  On-pump CABG RCT 2
circulation
Volk et al. [35] 2001/Germany 15 mg/kg MP at 1.5 h before extracorporeal 12 13 648+5 60.7 9.1 83.3 923  On-pump CABG RCT 4
circulation
Tassani et al. [36] 1999/Germany 1 g MP at 30 min before CPB 26 26 ND N.D N.D N.D  On-pump CABG RCT 3
Suezawa et al. [37] 2013/Japan 1000 mg MP during induction of anaesthesia 15 15 66+11 717 80 733  Off-pump CABG RCT 3
Sobieski et al. [38] 2008/USA 100 mg dexamethasone after general 13 15 62+66 645+99 846 80 On-pump CABG RCT 3
anaesthesia
Schurr et al. [39] 2001/Switzerland 10 mg/kg MP intravenously at 4 h before surgery 24 26 649+9 60.8+8.9 87.5 84.6  On-pump CABG RCT 2
Sauér et al. [40] 2014/Netherlands 1 mg/kg dexamethasone intravenously at the 367 370 67+12 66+12 70 69 On-pump CABG RCT 4
time of induction of anaesthesia combined valvular
surgery
Sano et al. [41] 2006/)apan 50 mg/kg hydrocortisone before and after CPB 31 29 635£10.1 61.4+10.7 54.8 48.2  On-pump CABG RCT 2
combined valvular
surgery
Rubens et al. [42] 2005/Canada 1 g MP intravenously before CPB 17 17 56+5 54+9 88 76 On-pump CABG RCT 4
Liakopoulos et al. [43] 2007/Germany 15 mg/kg MP 30 min before CPB 40 38 668+82 65.6+7.2 75 66 On-pump CABG RCT 3
Prasongsukarn et al. [44] 2005/Canada 1 g MP before CPB, followed by 4 mg 43 43 67.2(645-70)  61.7(586-64.8) 767 767 On-pump CABG RCT 4
dexamethasone every 6 h for 4 doses in POD1
Mirhosseini et al. [45] 2011/Iran 5 mg/kg MP intravenously after induction of 60 60 63+11 61+13 733 68.3  Off-pump CABG RCT 3
anaesthesia
Oliver et al. [46] 2004/USA 1 g MP immediately before induction of 62 63 63.7+10.7 62.1+11.8 87.1 82.5 On-pump CABG RCT 3
anaesthesia, followed by 4 mg dexamethasone combined valvular
every 6 h for 4 doses in POD1 surgery
Murphy et al. [47] 2011/USA 8 mg dexamethasone at 2 times, first dose at 45 60 49 63.2+131 63.1+124 68.3 73.5 On-pump CABG RCT 5
min before surgical incision, and second dose combined valvular
the initiation of CPB surgery
Morariu et al. 48] 2005/Netherlands 1 mg/kg dexamethasone before induction of 10 10 67.8(63.4-72.1) 59.5(53.4-655) 80 90 On-pump CABG RCT 3
anaesthesia and 0.5 mg/kg 8 h later
McBride et al. [49] 2004/1reland 30 mg/kg MP before induction of anaesthesia 18 17 627+64 60.1+5.6 100 941  On-pump CABG RCT 3
Mayumi et al. [50] 1997/)apan 20 mg/kg MP intravenously 5-10 min beforeand 12 12 53.1+10.5 537x84 66.6 583  On-pump CABG RCT 3

after CPB

combined valvular
surgery
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RCT

On-pump CABG

88

83.7

60+12.7

50 645+11.1

8 mg dexamethasone before induction of 43

2013/Iran

Mardani et al. [51]

combined valvular

surgery
954  On-pump CABG

anaesthesia, followed by 8 mg dexamethasone

every 8 h for 3 days
20 mg/kg MP immediately after induction of

RCT

573+6.8 727

22 578+77

22

2013/Russia

Lomivorotov et al. [52]

anaesthesia
1 mg/kg dexamethasone before induction of

RCT

On-pump CABG

80

90

59.6 (47-76)

10 67.7 (58-76)

10

2004/Netherlands

Loef et al. [53]

anaesthesia and 0.5 mg/kg 8 h later
30 mg/kg MP or 1T mg/kg dexamethasone or 1

N.D  On-pump CABG RCT

N.D

61+3

12 593+3

36

1991/Netherlands

Jansen et al. [54]

mg/kg prednisolone after induction of

anaesthesia
1 g MP preoperatively, 125 mg at the end of CPB,

N.D N.D  On-pump CABG RCT

60

10 70

10

2003/Italy

Giomarelli et al. [55]

125 mg in the ICU every 6 h for 4 times

Stress dose of hydrocortisone

RCT
RCT

N.D  Off-pump CABG
N.D  On-pump CABG

N.D
N.D

122 ND

183

2011/Germany
2008/Turkey

Kilger et al. [57]

N.D

15 ND

15

15 mg/kg MP intravenously 60 min before

Kilickan et al. [56]
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induction of anaesthesia

CABG: coronary artery bypass grafting; CS: corticosteroid; RCT: randomized controlled trial; IV: intravenously; CPB: cardiopulmonary bypass; ICU: intensive care unit; MP: methyl prednisolone; N.D: no data; POD:

post operative day.

could not reduce incidence of POAF (Supplementary material,
Table S1). Begg and Egger tests showed that there was no potential
publication bias among the included RCTs (Begg test, P =0.346;
Egger test, P = 0.346).

Postoperative stroke

A total of 1423 patients were included from 8 RCTs, which
reported data on postoperative stroke (Table 2). After removing
RCTs with no events in two arms, a total of 1256 patients from 5
studies were enrolled in the present meta-analysis. Patient popu-
lation of RCTs ranged from 60 to 737. From 1256 patients, 622
cases were allocated to CS and 634 to the control group. The
overall incidence of stroke was 1.4% ranging from 0.8 to 4.3%.
Stroke occurred in 1.7% of the cases in the CS group and 1.1% in
the control group. Pooled treatment effect analysis revealed that
CS therapy could not reduce incidence of stroke after surgery with
an OR of 1.61 (95% ClI: 0.63-4.1; P=0.3) using a fixed model
(Supplementary material, Fig. S1). No significant heterogeneity
was observed among the RCTs (¥*=291,1%=0.0%, P=0.5). A sub-
group analysis showed that CS did not have anti-stroke effects in
ages above and below 65 years, male and female, diabetic and
non-diabetic patients (Supplementary material, Table S1). All
doses of CS (low, medium and high) did not have preventing
effects on stroke after surgery (Supplementary material, Table S1).
Begg and Egger tests showed no potential publication bias among
the included RCTs (Begg test, P = 0.805; Egger test, P = 0.805).

Postoperative infection

A total of 2060 patients were included from 23 RCTs, which
reported data on postoperative infection (Table 2). After removing
RCTs with no events in two arms, a total of 1749 patients from 15
studies were enrolled in the meta-analysis. Patient population of
RCTs ranged from 34 to 294 patients. From 1749 patients, 874
cases were allocated to the CS group and 875 to the control
group. The overall incidence of infection was 5.43% ranging from
0.9 to 14.1%. Infections occurred in 5.4% of the cases in the CS
group and 5.3% in the control group. Pooled treatment effect
analysis revealed that CS therapy did not increase incidence of
postoperative infection with an OR of 1.03 (95% Cl: 0.68-1.5;
P=0.8) using a fixed model (Fig. 2). No significant heterogeneity
was observed among the RCTs (¥*=6.71,17=0.0%, P=0.9). A sub-
group analysis showed that CS did not increase incidence of infec-
tion in ages above and below 65 years, male and female, diabetic
and non-diabetic patients (Supplementary material, Table S1). All
doses of CS (low, medium and high) did not have increasing effects
on infection after surgery (Supplementary material, Table S1). Begg
and Egger tests showed no potential publication bias among the
included RCTs (Begg test, P = 0.369; Egger test, P = 0.369).

Postoperative myocardial infarction

A total of 1258 patients were included from 12 RCTs, which reported
data on postoperative myocardial infarction (Ml) (Table 2). After re-
moving one single RCT with two zero-columns, a total of 1234
patients from 11 studies were enrolled in our analysis. Patient popu-
lation of RCTs ranged from 20 to 294. From 1234 patients, 628 cases
were allocated to CS and 606 to the control group. The overall inci-
dence of Ml was 3.07% ranging from 0.68 to 6.6%. MI occurred in
2.8% of the cases in the CS group and 3.3% in the control group.
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Table 2: Reports of postoperative clinical outcomes of randomized controlled trials

Study POAF Stroke Re-MI Infection Ventilation time (h)

CS C CS C CS C CS C CS C
Halonen et al. [15] 44 62 1 1 6 2 17 7 N.D N.D
Halvorsen et al. [16] 40 47 N.D N.D 1 1 3 2 24+1.15 24+£1.11
Fillinger et al. [17] N.D N.D N.D N.D N.D N.D ND ND 99+14 15.6+6.5
Engelman et al. [18] N.D N.D N.D N.D N.D N.D ND ND 13122 105+1
Encetal [19] 2 3 N.D N.D N.D N.D N.D ND ND N.D
Azab et al. [20] N.D N.D N.D N.D N.D N.D ND ND 11+2 133
Demir et al. [21] N.D N.D N.D N.D N.D N.D 0 0 9.5+49 82+43
Channey 8 9 N.D N.D 1 1 ND ND 128+49 10+5.2
Channey 17 9 N.D N.D 0 1 ND ND 156+367 7.6+5.1
Celik et al. [22] 6 7 N.D N.D N.D N.D ND ND 10709 85+0.6
Bourbon et al. [23] N.D N.D N.D N.D N.D N.D ND ND 127%55 11.2+45
Bingol et al. [24] 1 3 N.D N.D N.D N.D 0 2 N.D N.D
Abbaszadeh et al. [25] 32 19 N.D N.D 4 6 5 4 103+24 104+1.6
Yilmaz et al. [26] N.D N.D N.D N.D N.D N.D ND ND 1341105 11.7+356
Amr et al. [27] 7 8 N.D N.D 2 2 4 3 N.D N.D
Yared et al. [28] 11 14 N.D N.D N.D N.D 0 0 64+66 83+47
Yared et al. [29] 17 36 N.D N.D N.D N.D 1 2 11.6+£11.9 13.1+£13.8
Whitlock et al. [30] 7 10 1 1 1 3 2 1 7.7+4.1 107 £4.6
Weis et al. [31] N.D N.D N.D N.D N.D N.D ND ND 11+3 14+7
Wan et al. [32] N.D N.D N.D N.D N.D N.D ND ND 14+7 18+10
von Spiegel et al. [33] N.D N.D N.D N.D N.D N.D ND ND ND N.D
Volk et al. [34] N.D N.D N.D N.D 0 0 ND ND ND N.D
Volk et al. [35] N.D N.D N.D N.D N.D N.D N.D ND ND N.D
Tassani et al. [36] N.D N.D N.D N.D N.D N.D ND ND 8107 9.2+0.8
Suezawa et al. [37] 1 7 0 0 N.D N.D 0 0 81+6.9 9.7+7
Sobieski et al. [38] 2 4 0 0 N.D N.D 0 0 8+27 9+41
Schurr et al. [39] 12 9 N.D N.D N.D N.D 2 2 N.D N.D
Sauér et al. [40] N.D N.D 7 2 N.D N.D ND ND 8+3 8+3
Sano et al. [41] N.D N.D N.D N.D N.D N.D 0 0 22+12 204+194
Rubens et al. [42] 1 8 N.D N.D N.D N.D 1 1 N.D N.D
Liakopoulos et al. [43] 2 3 N.D N.D N.D N.D 3 2 14+838 11.4+69
Prasongsukarnetal. [44] 9 22 N.D N.D N.D N.D 4 2 N.D N.D
Mirhosseini et al. [45] 10 13 N.D N.D N.D N.D 1 5 N.D N.D
Oliver et al. [46] N.D N.D 1 0 N.D N.D ND ND 86+49 103+6.7
Murphy et al. [47] 11 10 0 0 N.D N.D 0 1 631162 7+157
Morariu et al. [48] N.D N.D N.D N.D N.D N.D ND ND 188%13 15+0.9
McBride et al. [49] N.D N.D N.D N.D N.D N.D N.D ND ND N.D
Mayumi et al. [50] N.D N.D N.D N.D N.D N.D 0 0 34+£153 31211
Mardani et al. [51] 5 11 1 3 1 0 3 2 91+24 10.5+3.8
Lomivorotov et al. [52] 5 2 N.D N.D N.D N.D 2 1 6.7+1.9 57+1.7
Loef et al. [53] 1 0 N.D N.D 1 0 N.D ND ND N.D
Jansen et al. [54] N.D N.D N.D N.D N.D N.D 0 0 N.D N.D
Giomarelli et al. [55] N.D N.D N.D N.D N.D N.D 0 0 125+27 11.8+3
Kilger et al. [57] 23 15 N.D N.D N.D N.D ND ND ND N.D
Kilickan et al. [56] N.D N.D N.D N.D N.D N.D ND ND 1872+189 1728+15.6

ICU stay Hospital stay Bleeding Death Re-explore

CS C CS C CS C CS C CcS C
Halonen et al. [15] N.D N.D N.D N.D N.D N.D 1 1 5 3
Halvorsen et al. [16] N.D N.D N.D N.D 703 247 744 +279 1 1 1 1
Fillinger et al. [17] 27+03 36+74 46+0.3 6.1+£045 N.D N.D ND ND ND N.D
Engelman et al. [18] 288+24 504+7.2 6.5+1.1 52+04 N.D N.D N.D ND ND N.D
Encetal.[19] N.D N.D N.D N.D N.D N.D ND ND ND N.D
Azab et al. [20] 24+8 52 32 N.D N.D N.D 0 0 N.D N.D
Demir et al. [21] 559+ 14.6 83+75.6 85+21 126+6.7 N.D N.D ND ND ND N.D
Channey N.D N.D 69+4.1 8351 N.D N.D 1 2 N.D N.D
Channey N.D N.D 64+41 6.5+46 N.D N.D 0 1 N.D N.D
Celik et al. [22] 36.2+4.7 421+37 10.2+22 124+23 ND N.D 1 2 N.D N.D
Bourbon et al. [23] N.D N.D N.D N.D N.D N.D 0 0 N.D N.D
Bingol et al. [24] 336+163 124.8+78 83+1.1 129+ .9 N.D N.D 0 2 N.D N.D
Abbaszadeh et al. [25] N.D N.D N.D N.D 415+ 154 421 +166 0 1 N.D N.D
Yilmaz et al. [26] 337173 342+78 6.6+0.9 9.2+87 N.D N.D N.D ND ND N.D
Amr et al. [27] 64.8+19.2 67.2+16.8 151 14+2 N.D N.D ND ND ND N.D
Yared et al. [28] 34+43 29+13 6+4 8+2 N.D N.D 1 0 N.D N.D
Yared et al. [29] 36.8+28 479+1136 7+52 73+53 N.D N.D 2 3 N.D N.D

Continued
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Table 2: (Continued)
&
ICU stay Hospital stay Bleeding Death Re-explore :
(& C CS C CS C (& C CS C E
[T

Whitlock et al. [30] N.D N.D 6+1 6+2 505+ 197 690 + 368 1 0 N.D N.D 8

Weis et al. [31] 48 +24 144 + 48 5+7 18+9 N.D N.D ND ND ND N.D E

Wan et al. [32] 29+9 32+23 N.D N.D 474 + 264 505 +177 0 0 0 0 !;

von Spiegel et al. [33] N.D N.D N.D N.D 1599+ 713 1369+357 ND ND ND N.D

Volk et al. [34] 36+7.2 384+72 N.D N.D N.D N.D 0 0 N.D N.D

Volk et al. [35] 36 +28.8 744+1584 146+16.1 87+6.8 N.D N.D 0 0 N.D N.D

Tassani et al. [36] 27 +2.1 28+22 13.3+09 105+12 616+52 833+71 ND ND ND N.D

Suezawa et al. [37] 456+16.8 50.4+40.8 14+7 18+9 N.D N.D 0 0 0 0

Sobieski et al. [38] 23.7+26 246+123 48+1.5 5+1.3 568 + 432 671 +340 0 0 0 0

Schurr et al. [39] 24+£19.2 24+21.6 11+2 1116 538 +424 490 + 392 ND ND 1 0

Sauér et al. [40] 23+3 22+2 N.D N.D N.D N.D 4 2 7 6

Sano et al. [41] 43.2+24 33.6+21.6 1.8+1 14+09 N.D N.D ND ND ND N.D

Rubens et al. [42] 43.2+48 36+21.6 54+19 65+28 N.D N.D 0 1 N.D N.D

Liakopoulos et al. [43] 504+62.4 50.4+43.2 13.1£52 123+23 ND N.D 1 0 N.D N.D

Prasongsukarn et al. [44] N.D N.D N.D N.D N.D N.D 0 0 N.D N.D

Mirhosseini et al. [45] 57.6+19.2 722+242 59+1.2 74+208 N.D N.D 1 2 N.D N.D

Oliver et al. [46] 252+ 14 239+87 N.D N.D 589.4+3033 867+579.1 O 0 0 4

Murphy et al. [47] 247+3085 25.7+237 6+21 6+13 N.D N.D ND ND ND N.D

Morariu et al. [48] N.D N.D N.D N.D N.D N.D N.D ND ND N.D

McBride et al. [49] N.D N.D 8+29 7.7+35 N.D N.D ND ND ND N.D

Mayumi et al. [50] N.D N.D N.D N.D N.D N.D ND ND 3 2

Mardani et al. [51] 68.6+31.2 883+319 129+1 13.6+1.7 807+506 748 + 496 ND ND 2 1

Lomivorotov et al. [52] N.D N.D N.D N.D N.D N.D 2 1 N.D N.D

Loef et al. [53] 288+9.6 264+72 N.D N.D N.D N.D ND ND 2 0

Jansen et al. [54] N.D N.D N.D N.D N.D N.D N.D ND ND N.D

Giomarelli et al. [55] N.D N.D N.D N.D N.D N.D ND ND ND N.D

Kilger et al. [57] N.D N.D N.D N.D N.D N.D N.D ND ND N.D

Kiligkan et al. [56] N.D N.D N.D N.D N.D N.D ND ND ND N.D

CS: corticosteroid; POAF: postoperative atrial fibrillation; N.D: no data; MI: myocardial infarction.

Pooled treatment effect analysis revealed that CS therapy did not
have ability for reducing the incidence of MI after surgery with an
OR of 0.88 (95% Cl: 047-1.63; P=06) using a fixed model
(Supplementary material, Fig. S2). No significant heterogeneity was
observed among the RCTs (¢?=7.02, I>=0.0%, P=0.7). All doses of
CS (low, medium and high) could not decrease MI after surgery
(Supplementary material, Table S1). Begg and Egger tests showed
that there was no potential publication bias among the included
RCTs (Begg test, P = 0.6; Egger test, P = 0.681).

Postoperative duration of ventilation

A total of 2653 patients were included from 29 RCTs, which reported
data on postoperative duration of ventilation time (Table 2). Mean
duration for all trials was 11.55 + 5.93 h with 11.63 + 6.36 for CS and
11.47 + 5.51 for the control group. Applying a random effect model,
pooled analysis revealed that CS therapy succeeded significantly
in reducing duration of ventilation with a WMD of 0.257 (95% Cl:
0.10-0.41; P = 0.00) (Supplementary material, Fig. S3). There was sig-
nificant heterogeneity among the studies (y°=257.6, I°=98.1%,
P=0.000). A subgroup analysis is presented in Supplementary
material, Table S1.

Postoperative length of hospital stay

Mean length of hospital stay (LHS) for 35 trials (1536 patients) was
9.7 +4 days with 94 £4.13 for the CS group and 10 +3.99 for the

control group. Pooled analysis revealed that CS therapy could sig-
nificantly reduce LHS with a WMD of -0.48 (95% Cl: -0.66 to -0.3;
P =0.000) using a random effect model (Fig. 3). Significant heterogen-
eity was observed among the RCTs (3 = 288.9, I? = 91.7%, P = 0.000).

Postoperative blood loss

Mean amount of bleeding for all trials was 707.66 + 325.87 ml
with 681.44 +329.23 ml for CS and 733.88+322.51 ml for the
control group. Applying a random effect model, pooled analysis
revealed that CS therapy succeeded strongly in reducing blood
loss with a WMD of -124.05 (95% Cl: -147.72 to -100.38; P = 0.00)
(Fig. 4). There was significant heterogeneity among the studies
(x> =735, 17 = 87.8%, P = 0.00). A subgroup analysis is presented in
Supplementary material, Table S1.

Postoperative re-exploration

Eleven RCTs reported data on postoperative re-exploration
(Table 2). Overall incidence of re-exploration was 2.28%, 2.55% in
the CS group and 2.02% in the control group. In fact, 3 of 11 com-
parisons did not present any postoperative re-exploration events
in two comparative arms; therefore, the remaining 8 RCTs (1584
patients) were used to perform the meta-analysis. Pooled treat-
ment effect analysis revealed that CS therapy could not reduce
incidence of postoperative re-exploration with an OR of 1.25
(95% ClI: 0.66-2.35; P=0.4) using a fixed model (Supplementary
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Figure 1: Forest plot of odds ratio (OR) for treatment with CS on incidence of postoperative atrial fibrillation.
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Figure 2: Forest plot of odds ratio (OR) for treatment with CS on incidence of postoperative infection.
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Figure 3: Forest plot of weighted mean differences (WMD) for treatment with corticosteroids on length of hospital stay.
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material, Fig. S4). No significant heterogeneity was observed
among the RCTs (y? = 6.37, 12 =0.0%, P=0.7).

Postoperative mortality

Twenty-three RCTs reported data on postoperative death (Table 2).
Mortality occurred in 1.11% of the cases in the CS group and 1.29%
in the control group. In fact, 9 of 23 comparisons did not present
any postoperative death event in two comparative arms; therefore,
the remaining 14 RCTs (2267 patients) were used to perform the
meta-analysis. Pooled treatment effect analysis revealed that CS
therapy could not reduce incidence of postoperative mortality
with an OR of 0.87 (95% Cl: 0.46-1.64; P = 0.6) using a fixed model
(Supplementary material, Fig. S5). No significant heterogeneity was
observed among the RCTs (¢*=6.37,1>=0.0%, P=09). A subgroup
analysis showed that CS did not decrease the incidence of mortality
in ages above and below 65 years, male and female, diabetic and
non-diabetic patients (Supplementary material, Table S1). All doses
of CS (low, medium and high) did not have decreasing effects on
death (Supplementary material, Table S1).

DISCUSSION

Nowadays, increasing incidence of coronary artery disease high-
lights the importance of CABG [1]. Despite its notable complica-
tions, CABG surgery is considered an elective treatment for patients
with several significant stenoses of coronary arteries [2]. POAF is one
of the main complications associated with increased morbidity and
mortality [6]. AF occurs in 30% of patients following CABG, and rises
up to 40-50% in combined CABG and valve surgery [6]. POAF can
increase the incidence of stroke, thromboembolic events, and
haemodynamic instability and, as a result, LHS [6]. Inflammatory
responses after cardiac surgery are known to contribute to the
pathogenesis of POAF [6]. Therefore, an increase in acute phase
proteins, such as C-reactive protein and tumor necrosis factor,
may be a predictor of new onset POAF [7]. Glucocorticoids as
anti-inflammatory drugs are widely used in the treatment of
inflammatory diseases [7, 8]. As the activated inflammatory pro-
cesses in cardiac procedure can predispose the incidence of other
complications, administration of corticosteroids for prophylaxis and
their effects on clinical outcomes have always been taken into
account [9].

Our meta-analysis revealed that in general steroids were able to
dramatically reduce the incidence of POAF. Interestingly, CSs in low
and high doses were unable to reduce AF, whereas administration of
a medium dose of CSs was associated with a great anti-arrhythmic
effect. A possible explanation for this might be that fewer studies on
low and high doses of CS have been performed and, as a result, in
this study CSs in low and high doses did not have prophylactic
effects on AF. Also, it can be related to the AF response to CS
therapy, which is in normal distribution (bell curve) where the
optimum effective dose is the medium. According to pharmacology,
anti-inflammatory effects of CS are dose-dependent [10]. This fact
was confirmed in our meta-analysis in a way that optimum dose was
the medium one, and higher doses did not have more significant
effects. Moreover, Liu et al. pointed out that CS prophylaxis in
high dose had more anti-arrhythmic effects than in low dose. This
finding suggests that high doses of corticosteroids may alter the
phospholipid cell membrane, causing potassium flux across the cell
membrane [10].

Stroke is an important neurological complication after cardiac
surgery occurring in ~3% of cases [11, 58]. Predisposing factors for
stroke are as follows: age >50 years, urgent or emergency surgery,
aortic valve disease, history of AF prior to surgery, previous stroke
and CPB time of more than 110 min [11, 58]. As CSs have anti-
arrhythmic effects, and can prevent the incidence of POAF, we
investigated whether there is an effect of CS on stroke as well. The
findings of our study revealed that CS was unable to reduce post-
operative stroke statistically.

One of the possible downsides of applying CS perioperatively is
that steroid-induced suppression could significantly increase the
risk of infection [5]. For that reason, physicians avoid administering
CS prior to high-risk surgical interventions [5, 10]. Also, one of the
reasons why administration of CS is contraindicated in diabetic
patients is that this category of patients are more susceptible to
postoperative infections compared with non-diabetic patients and
CS might worsen their condition [5]. The findings of our study indi-
cated that administration of steroids did not increase the risk of in-
fection at all. No study had investigated the effect of high dose of
CS on infection; however, low and medium doses did not increase
the incidence of infection. Furthermore, according to our sub-
group analysis, the incidence of infection after administration of
CS did not differ significantly in diabetic and non-diabetic
patients. The findings of our study showed that CS resulted in a
statistical increase in length of ventilation compared with the
placebo group, implying that administration of steroids could lead
to pulmonary functional disorders. Chaney et al. [12, 13] claimed
that steroids could possibly increase the need for respiratory
support through increasing pulmonary shunt and alveolar-arterial
oxygen gradient. This rationalization is consistent with our find-
ings. A subgroup analysis showed that length of ventilation follow-
ing low and medium doses of CS was not significantly different
compared with placebo group. However, if high doses of steroids
were administered, mechanical ventilation time would intensely
increase. Therefore, it can be summarized that when using high
doses of steroids, pulmonary function of the patient should be
thoroughly assessed, and taken into account. There is a relation-
ship between inflammation and coagulation: that is, in inflamma-
tion process, coagulation system might get involved through three
mechanisms: (i) activation of coagulation, (ii) down-regulation of
natural anticoagulation, (iii) suppression of fibrinolysis. Since the
activation of inflammatory and coagulation systems presents
similar pathways, a better presentation of coagulation system with
reduced thrombin generation may be the cause of reduced blood
loss in therapy-based anti-inflammation [14].

The findings of our study demonstrated that CS receivers had
statistically less bleeding compared with the control group;
however, the clinical significance for this effect is questionable.
Nevertheless, there might be a slight relationship between inflam-
mation and coagulation systems. Interestingly, our subgroup ana-
lysis showed that medium dose had a more prophylactic effect on
haemorrhage than low dose. The current meta-analysis also stated
that steroid prophylaxis had no effect on the incidence of M,
re-exploration and mortality in patients undergoing CABG. Factors
leading to increase in LHS and postoperative clinical costs are as
follows: incidence of POAF, major haemorrhage, nosocomial
infections and increase in length of need for mechanical ventila-
tion. The current study claimed that CS was able to remarkably de-
crease LHS, which indeed depends on reduction of surgical
complications and improvement in clinical outcomes after CABG.
In agreement with our study, Cappabianca et al. [5] also reported
that steroids could reduce morbidity, surgical complications and


http://icvts.oxfordjournals.org/lookup/suppl/doi:10.1093/icvts/ivv033/-/DC1
http://icvts.oxfordjournals.org/lookup/suppl/doi:10.1093/icvts/ivv033/-/DC1
http://icvts.oxfordjournals.org/lookup/suppl/doi:10.1093/icvts/ivv033/-/DC1
http://icvts.oxfordjournals.org/lookup/suppl/doi:10.1093/icvts/ivv033/-/DC1
https://www.researchgate.net/publication/269462832_Antioxidant_supplementations_for_prevention_of_atrial_fibrillation_after_cardiac_surgery_an_updated_comprehensive_systematic_review_and_meta-analysis_of_23_randomized_controlled_trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/269462832_Antioxidant_supplementations_for_prevention_of_atrial_fibrillation_after_cardiac_surgery_an_updated_comprehensive_systematic_review_and_meta-analysis_of_23_randomized_controlled_trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/269462832_Antioxidant_supplementations_for_prevention_of_atrial_fibrillation_after_cardiac_surgery_an_updated_comprehensive_systematic_review_and_meta-analysis_of_23_randomized_controlled_trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/269462832_Antioxidant_supplementations_for_prevention_of_atrial_fibrillation_after_cardiac_surgery_an_updated_comprehensive_systematic_review_and_meta-analysis_of_23_randomized_controlled_trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/265134952_Best_practices_in_coronary_revascularization_procedures_Are_we_where_we_should_be?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/261362857_Off-pump_coronary_artery_bypass_grafting_Misperceptions_and_misconceptions?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/260093234_The_Efficacy_of_Glucocorticoids_for_the_Prevention_of_Atrial_Fibrillation_or_Length_of_Intensive_Care_Unite_or_Hospital_Stay_After_Cardiac_Surgery_A_Meta-Analysis?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/260093234_The_Efficacy_of_Glucocorticoids_for_the_Prevention_of_Atrial_Fibrillation_or_Length_of_Intensive_Care_Unite_or_Hospital_Stay_After_Cardiac_Surgery_A_Meta-Analysis?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/260093234_The_Efficacy_of_Glucocorticoids_for_the_Prevention_of_Atrial_Fibrillation_or_Length_of_Intensive_Care_Unite_or_Hospital_Stay_After_Cardiac_Surgery_A_Meta-Analysis?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/44663412_Protective_Effects_of_Steroids_in_Cardiac_Surgery_A_Meta-Analysis_of_Randomized_Double-Blind_Trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/44663412_Protective_Effects_of_Steroids_in_Cardiac_Surgery_A_Meta-Analysis_of_Randomized_Double-Blind_Trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/44663412_Protective_Effects_of_Steroids_in_Cardiac_Surgery_A_Meta-Analysis_of_Randomized_Double-Blind_Trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/44663412_Protective_Effects_of_Steroids_in_Cardiac_Surgery_A_Meta-Analysis_of_Randomized_Double-Blind_Trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/24421990_Relationship_between_assays_of_inflammation_and_coagulation_A_novel_interpretation_of_the_canine_activated_clotting_time?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/24239847_The_efficacy_and_dosage_effect_of_corticosteroids_for_the_prevention_of_atrial_fibrillation_after_cardiac_surgery_A_systematic_review?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/13622416_Pulmonary_Effects_of_Methylprednisolone_in_Patients_Undergoing_Coronary_Artery_Bypass_Grafting_and_Early_Tracheal_Extubation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/12091232_Methylprednisolone_does_not_benefit_patients_undergoing_coronary_artery_bypass_grafting_and_early_tracheal_extubation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8951241_Steroids_Have_No_Role_in_Stroke_Therapy?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8951241_Steroids_Have_No_Role_in_Stroke_Therapy?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7332030_Effects_of_C-Reactive_Protein_and_the_Third_and_Fourth_Components_of_Complement_C3_and_C4_on_Incidence_of_Atrial_Fibrillation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7332030_Effects_of_C-Reactive_Protein_and_the_Third_and_Fourth_Components_of_Complement_C3_and_C4_on_Incidence_of_Atrial_Fibrillation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7287646_Relation_of_C-Reactive_Protein_to_the_First_Onset_and_the_Recurrence_Rate_in_Lone_Atrial_Fibrillation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==

S. Ali-Hassan-Sayegh et al. / Interactive CardioVascular and Thoracic Surgery 11

LHS. As the number of patients analysed for several end-points,
such as stroke and bleeding, was low, though statistically correct,
the clinical conclusion regarding these end-points may be limited.
Concluding steroid prophylaxis in patients undergoing CABG
could significantly reduce complications such as AF, and LHS and
increase length of ventilation time statistically. On the other hand,
it did not increase the incidence of infection compared with the
placebo. Steroids are able to improve clinical outcomes, and thus
can be used as an effective safe treatment in CABG.

SUPPLEMENTARY MATERIAL

Supplementary material is available at ICVTS online.

ACKNOWLEDGEMENTS

We would like to thank Elham Rahimizadeh, Mahbube Taherinejad
and Azadeh Shahidzadeh for their assistance in writing this manu-
script, and Parisa Mahdavi, Zahra Ghodratipour, Ali Mihammad
Dehghan and Zahra Sarrafan for their assistance to collection of
data and statistical analysis.

Conflict of interest: none declared.

REFERENCES

[1] Taggart DP. Best practices in coronary revascularization procedures: are
we where we should be? Curr Opin Cardiol 2014; doi:10.1097/HCO.
0000000000000111.

[2] Raja SG, Benedetto U. Off-pump coronary artery bypass grafting:
Misperceptions and misconceptions. World ] Methodol 2014;4:6-10.

[3] Rostagno C. Atrial fibrillation in patients undergoing surgical revasculariza-
tion: an update on pharmacologic prophylaxis. Cardiovasc Hematol
Agents Med Chem 2012;10:325-38.

[4] Kaireviciute D, Aidietis A, Lip GY. Atrial fibrillation following cardiac
surgery: clinical features and preventative strategies. Eur Heart J 2009;30:
410-25.

[5] Cappabianca G, Rotunno C, de Luca Tupputi Schinosa L, Ranieri VM,
Paparella D. Protective effects of steroids in cardiac surgery: a meta-analysis
of randomized double-blind trials. ] Cardiothorac Vasc Anesth 2011;25:
156-65.

[6] Ali-Hassan-Sayegh S, Mirhosseini SJ, Rezaeisadrabadi M, Dehghan HR,
Sedaghat-Hamedani F, Kayvanpour E et al. Antioxidant supplementations
for prevention of atrial fibrillation after cardiac surgery: an updated
comprehensive systematic review and meta-analysis of 23 randomized
controlled trials. Interact CardioVasc Thorac Surg 2014;18:646-54.

[7] Dernellis J, Panaretou M. Effects of C-reactive protein and the third and
fourth components of complement (C3 and C4) on incidence of atrial
fibrillation. Am ) Cardiol 2006;97:245-8.

[8] Hatzinikolaou-Kotsakou E, Tziakas D, Hotidis A, Stakos D, Floros D,
Papanas N et al. Relation of C-reactive protein to the first onset and the
recurrence rate in lone atrial fibrillation. Am J Cardiol 2006;97:659-61.

[9] Marik PE, Fromm R. The efficacy and dosage effect of corticosteroids for
the prevention of atrial fibrillation after cardiac surgery: a systematic
review. J Crit Care 2009;24:458-63.

[10] Liu C, WangJ, Yiu D, Liu K. The efficacy of glucocorticoids for the preven-
tion of atrial fibrillation, or length of intensive care unit or hospital stay
after cardiac surgery: a meta-analysis. Cardiovasc Ther 2014;32:89-96.

[11] Santos HN, Magedanz EH, Guaragna JC, Santos NN, Albuquerque LC,
Goldani MA et al. Predictors of stroke in patients undergoing cardiac
surgery. Rev Bras Cir Cardiovasc 2014;29:140-7.

[12] Chaney MA, Nikolov MP, Blakeman B, Bakhos M, Slogoff S. Pulmonary
effects of methylprednisolone in patients undergoing coronary artery
bypass grafting and early tracheal extubation. Anesth Analg 1998;87:
27-33.

[13] Chaney MA, Durazo-Arvizu RA, Nikolov MP, Blakeman BP, Bakhos M.
Methylprednisolone does not benefit patients undergoing coronary

[14]

[15]

[16]

7

(18]

[19]

[20

[21]

[22]

(23]

(24]

[25]

26]

(27]

(28]

[29]

(30]

(31]

(32]

(33]

(34]

35]

artery bypass grafting and early tracheal extubation. ] Thorac Cardiovasc
Surg 2001;121:561-9.

Cheng T, Mathews KA, Abrams-Ogg AC, Wood RD. Relationship between
assays of inflammation and coagulation: a novel interpretation of the
canine activated clotting time. Can J Vet Res 2009;73:97-102.

Halonen J, Halonen P, Jarvinen O, Taskinen P, Auvinen T, Tarkka M et al.
Corticosteroids for the prevention of atrial fibrillation after cardiac surgery:
a randomized controlled trial. JAMA 2007;297:1562-7.

Halvorsen P, Raeder J, White PF, Alimdahl SM, Nordstrand K, Saatvedt K
et al. The effect of dexamethasone on side effects after coronary revascu-
larization procedures. Anesth Analg 2003;96:1578-83.

Fillinger MP, Rassias AJ, Guyre PM, Sanders JH, Beach M, Pahl | et al.
Glucocorticoid effects on the inflammatory and clinical responses to
cardiac surgery. ] Cardiothorac Vasc Anesth 2002;16:163-9.

Engelman RM, Rousou JA, Flack JE, Deaton DW, Kalfin R, Das DK.
Influence of steroids on complement and cytokine generation after
cardiopulmonary bypass. Ann Thorac Surg 1995;60:801-4.

Enc Y, Karaca P, Ayoglu U, Camur G, Kurc E, Cicek S. The acute cardiopro-
tective effect of glucocorticoid in myocardial ischemia-reperfusion
injury occurring during cardiopulmonary bypass. Heart Vessels 2006;21:
152-6.

El Azab SR, Rosseel PM, de Lange JJ, Groeneveld AB, van Strik R, van Wijk
EM et al. Dexamethasone decreases the pro- to anti-inflammatory
cytokine ratio during cardiac surgery. Br ] Anaesth 2002;88:496-501.
Demir T, Demir H, Tansel T, Kalko Y, Tireli E, Dayioglu E et al. Influence
of methylprednisolone on levels of neuron-specific enolase in cardiac
surgery: a corticosteroid derivative to decrease possible neuronal damage.
J Card Surg 2009;24:397-403.

Celik JB, Gormus N, Okesli S, Gormus ZI, Solak H. Methylprednisolone
prevents inflammatory reaction occurring during cardiopulmonary
bypass: effects on TNF-alpha, IL-6, IL-8, IL-10. Perfusion 2004;19:185-91.
Bourbon A, Vionnet M, Leprince P, Vaissier E, Copeland J, McDonagh P
et al. The effect of methylprednisolone treatment on the cardiopulmonary
bypass-induced systemic inflammatory response. Eur J Cardiothorac Surg
2004;26:932-8.

Bingol H, Cingoz F, Balkan A, Kilic S, Bolcal C, Demirkilic U et al. The effect
of oral prednisolone with chronic obstructive pulmonary disease under-
going coronary artery bypass surgery. ] Card Surg 2005;20:252-6.
Abbaszadeh M, Khan ZH, Mehrani F, Jahanmehr H. Perioperative intra-
venous corticosteroids reduce incidence of atrial fibrillation following
cardiac surgery: a randomized study. Rev Bras Cir Cardiovasc 2012;27:
18-23.

Yilmaz M, Ener S, Akalin H, Sagdic K, Serdar OA, Cengiz M. Effect of
low-dose methyl prednisolone on serum cytokine levels following extra-
corporeal circulation. Perfusion 1999;14:201-6.

Amr YM, Elmistekawy E, El-Serogy H. Effects of dexamethasone on
pulmonary and renal functions in patients undergoing CABG with cardio-
pulmonary bypass. Semin Cardiothorac Vasc Anesth 2009;13:231-7.

Yared JP, Bakri MH, Erzurum SC, Moravec CS, Laskowski DM, Van Wagoner
DR et al. Effect of dexamethasone on atrial fibrillation after cardiac
surgery: prospective, randomized, double blind, placebo-controlled trial.
J Cardiothorac Vasc Anesth 2007;21:68-75.

Yared JP, Starr NJ, Torres FK, Bashour CA, Bourdakos G, Piedmonte M et al.
Effects of single dose, postinduction dexamethasone on recovery after
cardiac surgery. Ann Thorac Surg 2000;69:1420-4.

Whitlock RP, Young E, Noora J, Farrokhyar F, Blackall M, Teoh KH. Pulse
low dose steroids attenuate post-cardiopulmonary bypass SIRS; SIRS I.
J Surg Res 2006;132:188-94.

Weis F, Kilger E, Roozendaal B, de Quervain DJ, Lamm P, Schmidt M et al.
Stress doses of hydrocortisone reduce chronic stress symptoms and
improve health-related quality of life in high-risk patients after cardiac
surgery: a randomized study. ] Thorac Cardiovasc Surg 2006;131:277-82.
Wan S, LeClerc JL, Huynh CH, Schmartz D, DeSmet JM, Yim AP et al. Does
steroid pretreatment increase endotoxin release during clinical cardiopul-
monary bypass? ] Thorac Cardiovasc Surg 1999;117:1004-8.

von Spiegel T, Giannaris S, Wietasch GJ, Schroeder S, Buhre W, Schorn B
et al. Effects of dexamethasone on intravascular and extravascular fluid
balance in patients undergoing coronary bypass surgery with cardiopul-
monary bypass. Anesthesiology 2002;96:827-34.

Volk T, Schmutzler M, Engelhardt L, Pantke U, Laule M, Stangl K et al.
Effects of different steroid treatment on reperfusion-associated produc-
tion of reactive oxygen species and arrhythmias during coronary surgery.
Acta Anaesthesiol Scand 2003;47:667-74.

Volk T, Schmutzler M, Engelhardt L, Décke WD, Volk HD, Konertz W et al.
Influence of aminosteroid and glucocorticoid treatment on inflammation

-
(-3
<
wl
L
=
s
o
E
=
wv



http://icvts.oxfordjournals.org/lookup/suppl/doi:10.1093/icvts/ivv033/-/DC1
https://www.researchgate.net/publication/269462832_Antioxidant_supplementations_for_prevention_of_atrial_fibrillation_after_cardiac_surgery_an_updated_comprehensive_systematic_review_and_meta-analysis_of_23_randomized_controlled_trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/269462832_Antioxidant_supplementations_for_prevention_of_atrial_fibrillation_after_cardiac_surgery_an_updated_comprehensive_systematic_review_and_meta-analysis_of_23_randomized_controlled_trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/269462832_Antioxidant_supplementations_for_prevention_of_atrial_fibrillation_after_cardiac_surgery_an_updated_comprehensive_systematic_review_and_meta-analysis_of_23_randomized_controlled_trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/269462832_Antioxidant_supplementations_for_prevention_of_atrial_fibrillation_after_cardiac_surgery_an_updated_comprehensive_systematic_review_and_meta-analysis_of_23_randomized_controlled_trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/269462832_Antioxidant_supplementations_for_prevention_of_atrial_fibrillation_after_cardiac_surgery_an_updated_comprehensive_systematic_review_and_meta-analysis_of_23_randomized_controlled_trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/265134952_Best_practices_in_coronary_revascularization_procedures_Are_we_where_we_should_be?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/265134952_Best_practices_in_coronary_revascularization_procedures_Are_we_where_we_should_be?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/265134952_Best_practices_in_coronary_revascularization_procedures_Are_we_where_we_should_be?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/261362857_Off-pump_coronary_artery_bypass_grafting_Misperceptions_and_misconceptions?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/261362857_Off-pump_coronary_artery_bypass_grafting_Misperceptions_and_misconceptions?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/260093234_The_Efficacy_of_Glucocorticoids_for_the_Prevention_of_Atrial_Fibrillation_or_Length_of_Intensive_Care_Unite_or_Hospital_Stay_After_Cardiac_Surgery_A_Meta-Analysis?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/260093234_The_Efficacy_of_Glucocorticoids_for_the_Prevention_of_Atrial_Fibrillation_or_Length_of_Intensive_Care_Unite_or_Hospital_Stay_After_Cardiac_Surgery_A_Meta-Analysis?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/260093234_The_Efficacy_of_Glucocorticoids_for_the_Prevention_of_Atrial_Fibrillation_or_Length_of_Intensive_Care_Unite_or_Hospital_Stay_After_Cardiac_Surgery_A_Meta-Analysis?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/230751944_Dexamethasone_decreases_the_pro-_to_anti-inflammatory_cytokine_ratio_during_cardiac_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/230751944_Dexamethasone_decreases_the_pro-_to_anti-inflammatory_cytokine_ratio_during_cardiac_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/230751944_Dexamethasone_decreases_the_pro-_to_anti-inflammatory_cytokine_ratio_during_cardiac_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/228063319_Perioperative_intravenous_corticosteroids_reduce_incidence_of_atrial_fibrillation_following_cardiac_surgery_A_randomized_study?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/228063319_Perioperative_intravenous_corticosteroids_reduce_incidence_of_atrial_fibrillation_following_cardiac_surgery_A_randomized_study?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/228063319_Perioperative_intravenous_corticosteroids_reduce_incidence_of_atrial_fibrillation_following_cardiac_surgery_A_randomized_study?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/228063319_Perioperative_intravenous_corticosteroids_reduce_incidence_of_atrial_fibrillation_following_cardiac_surgery_A_randomized_study?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/225071730_Atrial_Fibrillation_in_Patients_Undergoing_Surgical_Revascularization_An_Update_on_Pharmacologic_Prophylaxis?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/225071730_Atrial_Fibrillation_in_Patients_Undergoing_Surgical_Revascularization_An_Update_on_Pharmacologic_Prophylaxis?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/225071730_Atrial_Fibrillation_in_Patients_Undergoing_Surgical_Revascularization_An_Update_on_Pharmacologic_Prophylaxis?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/51390429_Corticosteroids_for_the_Prevention_of_Atrial_Fibrillation_After_Cardiac_Surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/51390429_Corticosteroids_for_the_Prevention_of_Atrial_Fibrillation_After_Cardiac_Surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/51390429_Corticosteroids_for_the_Prevention_of_Atrial_Fibrillation_After_Cardiac_Surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/44663412_Protective_Effects_of_Steroids_in_Cardiac_Surgery_A_Meta-Analysis_of_Randomized_Double-Blind_Trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/44663412_Protective_Effects_of_Steroids_in_Cardiac_Surgery_A_Meta-Analysis_of_Randomized_Double-Blind_Trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/44663412_Protective_Effects_of_Steroids_in_Cardiac_Surgery_A_Meta-Analysis_of_Randomized_Double-Blind_Trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/44663412_Protective_Effects_of_Steroids_in_Cardiac_Surgery_A_Meta-Analysis_of_Randomized_Double-Blind_Trials?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/40041654_Effects_of_Dexamethasone_on_Pulmonary_and_Renal_Functions_in_Patients_Undergoing_CABG_With_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/40041654_Effects_of_Dexamethasone_on_Pulmonary_and_Renal_Functions_in_Patients_Undergoing_CABG_With_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/40041654_Effects_of_Dexamethasone_on_Pulmonary_and_Renal_Functions_in_Patients_Undergoing_CABG_With_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/26653119_Influence_of_Methylprednisolone_on_Levels_of_Neuron-Specific_Enolase_in_Cardiac_Surgery_A_Corticosteroid_Derivative_to_Decrease_Possible_Neuronal_Damage?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/26653119_Influence_of_Methylprednisolone_on_Levels_of_Neuron-Specific_Enolase_in_Cardiac_Surgery_A_Corticosteroid_Derivative_to_Decrease_Possible_Neuronal_Damage?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/26653119_Influence_of_Methylprednisolone_on_Levels_of_Neuron-Specific_Enolase_in_Cardiac_Surgery_A_Corticosteroid_Derivative_to_Decrease_Possible_Neuronal_Damage?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/26653119_Influence_of_Methylprednisolone_on_Levels_of_Neuron-Specific_Enolase_in_Cardiac_Surgery_A_Corticosteroid_Derivative_to_Decrease_Possible_Neuronal_Damage?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/24421990_Relationship_between_assays_of_inflammation_and_coagulation_A_novel_interpretation_of_the_canine_activated_clotting_time?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/24421990_Relationship_between_assays_of_inflammation_and_coagulation_A_novel_interpretation_of_the_canine_activated_clotting_time?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/24421990_Relationship_between_assays_of_inflammation_and_coagulation_A_novel_interpretation_of_the_canine_activated_clotting_time?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/24239847_The_efficacy_and_dosage_effect_of_corticosteroids_for_the_prevention_of_atrial_fibrillation_after_cardiac_surgery_A_systematic_review?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/24239847_The_efficacy_and_dosage_effect_of_corticosteroids_for_the_prevention_of_atrial_fibrillation_after_cardiac_surgery_A_systematic_review?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/24239847_The_efficacy_and_dosage_effect_of_corticosteroids_for_the_prevention_of_atrial_fibrillation_after_cardiac_surgery_A_systematic_review?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/23953796_Atrial_fibrillation_following_cardiac_surgery_Clinical_features_and_preventative_strategies?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/23953796_Atrial_fibrillation_following_cardiac_surgery_Clinical_features_and_preventative_strategies?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/23953796_Atrial_fibrillation_following_cardiac_surgery_Clinical_features_and_preventative_strategies?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/15520701_Influence_of_steroids_on_complement_and_cytokine_generation_after_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/15520701_Influence_of_steroids_on_complement_and_cytokine_generation_after_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/15520701_Influence_of_steroids_on_complement_and_cytokine_generation_after_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/13622416_Pulmonary_Effects_of_Methylprednisolone_in_Patients_Undergoing_Coronary_Artery_Bypass_Grafting_and_Early_Tracheal_Extubation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/13622416_Pulmonary_Effects_of_Methylprednisolone_in_Patients_Undergoing_Coronary_Artery_Bypass_Grafting_and_Early_Tracheal_Extubation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/13622416_Pulmonary_Effects_of_Methylprednisolone_in_Patients_Undergoing_Coronary_Artery_Bypass_Grafting_and_Early_Tracheal_Extubation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/13622416_Pulmonary_Effects_of_Methylprednisolone_in_Patients_Undergoing_Coronary_Artery_Bypass_Grafting_and_Early_Tracheal_Extubation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/13077131_Does_steroid_pretreatment_increase_endotoxin_release_during_clinical_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/13077131_Does_steroid_pretreatment_increase_endotoxin_release_during_clinical_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/13077131_Does_steroid_pretreatment_increase_endotoxin_release_during_clinical_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/12888703_Effect_of_low-dose_methyl_prednisolone_on_serum_cytokine_levels_following_extracorporeal_circulation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/12888703_Effect_of_low-dose_methyl_prednisolone_on_serum_cytokine_levels_following_extracorporeal_circulation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/12888703_Effect_of_low-dose_methyl_prednisolone_on_serum_cytokine_levels_following_extracorporeal_circulation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/12436896_Effects_of_single_dose_postinduction_dexamethasone_on_recovery_after_cardiac_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/12436896_Effects_of_single_dose_postinduction_dexamethasone_on_recovery_after_cardiac_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/12436896_Effects_of_single_dose_postinduction_dexamethasone_on_recovery_after_cardiac_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/12091232_Methylprednisolone_does_not_benefit_patients_undergoing_coronary_artery_bypass_grafting_and_early_tracheal_extubation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/12091232_Methylprednisolone_does_not_benefit_patients_undergoing_coronary_artery_bypass_grafting_and_early_tracheal_extubation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/12091232_Methylprednisolone_does_not_benefit_patients_undergoing_coronary_artery_bypass_grafting_and_early_tracheal_extubation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/12091232_Methylprednisolone_does_not_benefit_patients_undergoing_coronary_artery_bypass_grafting_and_early_tracheal_extubation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/11402510_Effects_of_Dexamethasone_on_Intravascular_and_Extravascular_Fluid_Balance_in_Patients_Undergoing_Coronary_Bypass_Surgery_with_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/11402510_Effects_of_Dexamethasone_on_Intravascular_and_Extravascular_Fluid_Balance_in_Patients_Undergoing_Coronary_Bypass_Surgery_with_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/11402510_Effects_of_Dexamethasone_on_Intravascular_and_Extravascular_Fluid_Balance_in_Patients_Undergoing_Coronary_Bypass_Surgery_with_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/11402510_Effects_of_Dexamethasone_on_Intravascular_and_Extravascular_Fluid_Balance_in_Patients_Undergoing_Coronary_Bypass_Surgery_with_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/10748409_The_Effect_of_Dexamethasone_on_Side_Effects_After_Coronary_Revascularization_Procedures?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/10748409_The_Effect_of_Dexamethasone_on_Side_Effects_After_Coronary_Revascularization_Procedures?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/10748409_The_Effect_of_Dexamethasone_on_Side_Effects_After_Coronary_Revascularization_Procedures?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/10710279_Effects_of_different_steroid_treatment_on_reperfusion-associated_production_of_reactive_oxygen_species_and_arrhythmias_during_coronary_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/10710279_Effects_of_different_steroid_treatment_on_reperfusion-associated_production_of_reactive_oxygen_species_and_arrhythmias_during_coronary_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/10710279_Effects_of_different_steroid_treatment_on_reperfusion-associated_production_of_reactive_oxygen_species_and_arrhythmias_during_coronary_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/10710279_Effects_of_different_steroid_treatment_on_reperfusion-associated_production_of_reactive_oxygen_species_and_arrhythmias_during_coronary_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8413571_Methylprednisolone_prevents_inflammatory_reaction_occurring_during_cardiopulmonary_bypass_Effects_on_TNF-a_IL-6_IL-8_IL-10?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8413571_Methylprednisolone_prevents_inflammatory_reaction_occurring_during_cardiopulmonary_bypass_Effects_on_TNF-a_IL-6_IL-8_IL-10?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8413571_Methylprednisolone_prevents_inflammatory_reaction_occurring_during_cardiopulmonary_bypass_Effects_on_TNF-a_IL-6_IL-8_IL-10?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8201630_The_effect_of_methylprednisolone_treatment_on_the_cardiopulmonary_bypass-induced_systemic_inflammatory_response?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8201630_The_effect_of_methylprednisolone_treatment_on_the_cardiopulmonary_bypass-induced_systemic_inflammatory_response?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8201630_The_effect_of_methylprednisolone_treatment_on_the_cardiopulmonary_bypass-induced_systemic_inflammatory_response?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8201630_The_effect_of_methylprednisolone_treatment_on_the_cardiopulmonary_bypass-induced_systemic_inflammatory_response?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7884060_The_Effect_of_Oral_Prednisolone_with_Chronic_Obstructive_Pulmonary_Disease_Undergoing_Coronary_Artery_Bypass_Surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7884060_The_Effect_of_Oral_Prednisolone_with_Chronic_Obstructive_Pulmonary_Disease_Undergoing_Coronary_Artery_Bypass_Surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7884060_The_Effect_of_Oral_Prednisolone_with_Chronic_Obstructive_Pulmonary_Disease_Undergoing_Coronary_Artery_Bypass_Surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7339769_Stress_doses_of_hydrocortisone_reduce_chronic_stress_symptoms_and_improve_health-related_quality_of_life_in_high-risk_patients_after_cardiac_surgery_A_randomized_study?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7339769_Stress_doses_of_hydrocortisone_reduce_chronic_stress_symptoms_and_improve_health-related_quality_of_life_in_high-risk_patients_after_cardiac_surgery_A_randomized_study?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7339769_Stress_doses_of_hydrocortisone_reduce_chronic_stress_symptoms_and_improve_health-related_quality_of_life_in_high-risk_patients_after_cardiac_surgery_A_randomized_study?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7339769_Stress_doses_of_hydrocortisone_reduce_chronic_stress_symptoms_and_improve_health-related_quality_of_life_in_high-risk_patients_after_cardiac_surgery_A_randomized_study?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7332030_Effects_of_C-Reactive_Protein_and_the_Third_and_Fourth_Components_of_Complement_C3_and_C4_on_Incidence_of_Atrial_Fibrillation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7332030_Effects_of_C-Reactive_Protein_and_the_Third_and_Fourth_Components_of_Complement_C3_and_C4_on_Incidence_of_Atrial_Fibrillation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7332030_Effects_of_C-Reactive_Protein_and_the_Third_and_Fourth_Components_of_Complement_C3_and_C4_on_Incidence_of_Atrial_Fibrillation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7287646_Relation_of_C-Reactive_Protein_to_the_First_Onset_and_the_Recurrence_Rate_in_Lone_Atrial_Fibrillation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7287646_Relation_of_C-Reactive_Protein_to_the_First_Onset_and_the_Recurrence_Rate_in_Lone_Atrial_Fibrillation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7287646_Relation_of_C-Reactive_Protein_to_the_First_Onset_and_the_Recurrence_Rate_in_Lone_Atrial_Fibrillation?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7212226_Pulse_low_dose_steroids_attenuate_post-cardiopulmonary_bypass_SIRS_SIRS_I?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7212226_Pulse_low_dose_steroids_attenuate_post-cardiopulmonary_bypass_SIRS_SIRS_I?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7212226_Pulse_low_dose_steroids_attenuate_post-cardiopulmonary_bypass_SIRS_SIRS_I?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7066937_The_acute_cardioprotective_effect_of_glucocorticoid_in_myocardial_ischemia-_reperfusion_injury_occurring_during_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7066937_The_acute_cardioprotective_effect_of_glucocorticoid_in_myocardial_ischemia-_reperfusion_injury_occurring_during_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7066937_The_acute_cardioprotective_effect_of_glucocorticoid_in_myocardial_ischemia-_reperfusion_injury_occurring_during_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7066937_The_acute_cardioprotective_effect_of_glucocorticoid_in_myocardial_ischemia-_reperfusion_injury_occurring_during_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/6516349_Effect_of_Dexamethasone_on_Atrial_Fibrillation_After_Cardiac_Surgery_Prospective_Randomized_Double-Blind_Placebo-Controlled_Trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/6516349_Effect_of_Dexamethasone_on_Atrial_Fibrillation_After_Cardiac_Surgery_Prospective_Randomized_Double-Blind_Placebo-Controlled_Trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/6516349_Effect_of_Dexamethasone_on_Atrial_Fibrillation_After_Cardiac_Surgery_Prospective_Randomized_Double-Blind_Placebo-Controlled_Trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/6516349_Effect_of_Dexamethasone_on_Atrial_Fibrillation_After_Cardiac_Surgery_Prospective_Randomized_Double-Blind_Placebo-Controlled_Trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/profile/Zahra_Ghodratipour?el=1_x_11&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==

12

36]

(37]

38

(39]

[40]

(41]

(42]

[43

[44]

[45

[46]

S. Ali-Hassan-Sayegh et al. / Interactive CardioVascular and Thoracic Surgery

and immune function during cardiopulmonary bypass. Crit Care Med
2001;29:2137-42.

Tassani P, Richter JA, Barankay A, Braun SL, Haehnel C, Spaeth P et al.
Does high-dose methylprednisolone in aprotinin-treated patients attenu-
ate the systemic inflammatory response during coronary artery bypass
grafting procedures? ] Cardiothorac Vasc Anesth 1999;13:165-72.

Suezawa T, Aoki A, Kotani M, Tago M, Kobayashi O, Hirasaki A et al.
Clinical benefits of methylprednisolone in off-pump coronary artery
bypass surgery. Gen Thorac Cardiovasc Surg 2013;61:455-9.

Sobieski MA, Graham JD, Pappas PS, Tatooles AJ, Slaughter MS. Reducing
the effects of the systemic inflammatory response to cardiopulmonary
bypass: can single dose steroids blunt systemic inflammatory response
syndrome? ASAIO J 2008;54:203-6.

Schurr UP, Zund G, Hoerstrup SP, Grinenfelder J, Maly FE, Vogt PR et al.
Preoperative administration of steroids: influence on adhesion molecules and
cytokines after cardiopulmonary bypass. Ann Thorac Surg 2001;72:1316-20.
Sauér AM, Slooter AJ, Veldhuijzen DS, van Eijk MM, Devlin JW, van Dijk D.
Intraoperative Dexamethasone and Delirium after Cardiac Surgery:
A Randomized Clinical Trial. Anesth Analg 2014; doi:10.1213/ANE.
0000000000000248.

Sano T, Morita S, Masuda M, Yasui H. Minor infection encouraged by
steroid administration during cardiac surgery. Asian Cardiovasc Thorac
Ann 2006;14:505-10.

Rubens FD, Nathan H, Labow R, Williams KS, Wozny D, Karsh | et al.
Effects of methylprednisolone and a biocompatible copolymer circuit on
blood activation during cardiopulmonary bypass. Ann Thorac Surg 2005;
79:655-65.

Liakopoulos OJ, Schmitto JD, Kazmaier S, Brauer A, Quintel M, Schoendube
FA et al. Cardiopulmonary and systemic effects of methylprednisolone in
patients undergoing cardiac surgery. Ann Thorac Surg 2007;84:110-8.
Prasongsukarn K, Abel JG, Jamieson WR, Cheung A, Russell JA, Walley KR
et al. The effects of steroids on the occurrence of postoperative atrial fibril-
lation after coronary artery bypass grafting surgery: a prospective rando-
mized trial. ) Thorac Cardiovasc Surg 2005;130:93-8.

Mirhosseini SJ, Forouzannia SK, Sayegh AH, Sanatkar M. Effect of prophy-
lactic low dose of methylprednisolone on postoperative new atrial fibrilla-
tion and early complications in patients with severe LV dysfunction
undergoing elective off-pump coronary artery bypass surgery. Acta Med
Iran 2011;49:288-92.

Oliver WC Jr, Nuttall GA, Orszulak TA, Bamlet WR, Abel MD, Ereth MH
et al. Hemofiltration but not steroids results in earlier tracheal extubation
following cardiopulmonary bypass: a prospective, randomized double-
blind trial. Anesthesiology 2004;101:327-39.

[47]

(48]

(49]

(50]

(51]

(52]

(53]

Murphy GS, Sherwani SS, Szokol JW, Avram M), Greenberg SB, Patel KM
et al. Small-dose dexamethasone improves quality of recovery scores after
elective cardiac surgery: a randomized, double-blind, placebo-controlled
study. ] Cardiothorac Vasc Anesth 2011;25:950-60.

Morariu AM, Loef BG, Aarts LP, Rietman GW, Rakhorst G, van Oeveren W
et al. Dexamethasone: benefit and prejudice for patients undergoing
on-pump coronary artery bypass grafting: a study on myocardial, pulmon-
ary, renal, intestinal, and hepatic injury. Chest 2005;128:2677-87.

McBride WT, Allen S, Gormley SM, Young IS, McClean E, MacGowan SW
et al. Methylprednisolone favourably alters plasma and urinary cytokine
homeostasis and subclinical renal injury at cardiac surgery. Cytokine 2004;
27:81-9.

Mayumi H, Zhang QW, Nakashima A, Masuda M, Kohno H, Kawachi Y
et al. Synergistic immunosuppression caused by high-dose methylpredni-
solone and cardiopulmonary bypass. Ann Thorac Surg 1997,63:129-37.
Mardani D, Bigdelian H. Prophylaxis of dexamethasone protects patients
from further post-operative delirium after cardiac surgery: A randomized
trial. ] Res Med Sci 2013;18:137-43.

Lomivorotov VV, Efremov SM, Kalinichenko AP, Kornilov IA, Knazkova LG,
Chernyavskiy AM et al. Methylprednisolone use is associated with endo-
thelial cell activation following cardiac surgery. Heart Lung Circ 2013;22:
25-30.

Loef BG, Henning RH, Epema AH, Rietman GW, van Oeveren W, Navis GJ
et al. Effect of dexamethasone on perioperative renal function impairment
during cardiac surgery with cardiopulmonary bypass. Br ] Anaesth 2004;
93:793-8.

[54] Jansen NJ, van Oeveren W, van den Broek L, Oudemans-van Straaten HM,

(55]

(56]

(57]

(58]

Stoutenbeek CP, Joen MC et al. Inhibition by dexamethasone of the reper-
fusion phenomena in cardiopulmonary bypass. ] Thorac Cardiovasc Surg
1991;102:515-25.

Giomarelli P, Scolletta S, Borrelli E, Biagioli B. Myocardial and lung injury
after cardiopulmonary bypass: role of interleukin (IL)-10. Ann Thorac Surg
2003;76:117-23.

Kilickan L, Yumuk Z, Bayindir O. The effect of combined preinduction
thoracic epidural anaesthesia and glucocorticoid administration on peri-
operative interleukin-10 levels and hyperglycemia. A randomized con-
trolled trial. ] Cardiovasc Surg (Torino) 2008;49:87-93.

Kilger E, Heyn J, Beiras-Fernandez A, Luchting B, Weis F. Stress doses of
hydrocortisone reduce systemic inflammatory response in patients under-
going cardiac surgery without cardiopulmonary bypass. Minerva Anestesiol
2011;77:268-74.

Poungvarin N. Steroids have no role in stroke therapy. Stroke 2004;35:
229-30.


https://www.researchgate.net/publication/279978468_Intraoperative_dexamethasone_and_delirium_after_cardiac_surgery_A_randomized_clinical_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/279978468_Intraoperative_dexamethasone_and_delirium_after_cardiac_surgery_A_randomized_clinical_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/279978468_Intraoperative_dexamethasone_and_delirium_after_cardiac_surgery_A_randomized_clinical_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/279978468_Intraoperative_dexamethasone_and_delirium_after_cardiac_surgery_A_randomized_clinical_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/255178971_Prophylaxis_of_dexamethasone_protects_patients_from_further_post-operative_delirium_after_cardiac_surgery_A_randomized_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/255178971_Prophylaxis_of_dexamethasone_protects_patients_from_further_post-operative_delirium_after_cardiac_surgery_A_randomized_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/255178971_Prophylaxis_of_dexamethasone_protects_patients_from_further_post-operative_delirium_after_cardiac_surgery_A_randomized_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/235401193_Clinical_benefits_of_methylprednisolone_in_off-pump_coronary_artery_bypass_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/235401193_Clinical_benefits_of_methylprednisolone_in_off-pump_coronary_artery_bypass_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/235401193_Clinical_benefits_of_methylprednisolone_in_off-pump_coronary_artery_bypass_surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/223504641_Preoperative_administration_of_steroids_Influence_on_adhesion_molecules_and_cytokines_after_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/223504641_Preoperative_administration_of_steroids_Influence_on_adhesion_molecules_and_cytokines_after_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/223504641_Preoperative_administration_of_steroids_Influence_on_adhesion_molecules_and_cytokines_after_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/223429194_Synergistic_Immunosuppression_Caused_by_High-Dose_Methylprednisolone_and_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/223429194_Synergistic_Immunosuppression_Caused_by_High-Dose_Methylprednisolone_and_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/223429194_Synergistic_Immunosuppression_Caused_by_High-Dose_Methylprednisolone_and_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/51452591_Effect_of_Prophylactic_Low_Dose_of_Methylprednisolone_on_Postoperative_New_Atrial_Fibrillation_and_Early_Complications_in_Patients_with_Severe_LV_Dysfunction_Undergoing_Elective_Off-Pump_Coronary_Arte?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/51452591_Effect_of_Prophylactic_Low_Dose_of_Methylprednisolone_on_Postoperative_New_Atrial_Fibrillation_and_Early_Complications_in_Patients_with_Severe_LV_Dysfunction_Undergoing_Elective_Off-Pump_Coronary_Arte?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/51452591_Effect_of_Prophylactic_Low_Dose_of_Methylprednisolone_on_Postoperative_New_Atrial_Fibrillation_and_Early_Complications_in_Patients_with_Severe_LV_Dysfunction_Undergoing_Elective_Off-Pump_Coronary_Arte?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/51452591_Effect_of_Prophylactic_Low_Dose_of_Methylprednisolone_on_Postoperative_New_Atrial_Fibrillation_and_Early_Complications_in_Patients_with_Severe_LV_Dysfunction_Undergoing_Elective_Off-Pump_Coronary_Arte?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/51452591_Effect_of_Prophylactic_Low_Dose_of_Methylprednisolone_on_Postoperative_New_Atrial_Fibrillation_and_Early_Complications_in_Patients_with_Severe_LV_Dysfunction_Undergoing_Elective_Off-Pump_Coronary_Arte?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/50868321_Stress_doses_of_hydrocortisone_reduce_systemic_inflammatory_response_in_patients_undergoing_cardiac_surgery_without_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/50868321_Stress_doses_of_hydrocortisone_reduce_systemic_inflammatory_response_in_patients_undergoing_cardiac_surgery_without_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/50868321_Stress_doses_of_hydrocortisone_reduce_systemic_inflammatory_response_in_patients_undergoing_cardiac_surgery_without_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/50868321_Stress_doses_of_hydrocortisone_reduce_systemic_inflammatory_response_in_patients_undergoing_cardiac_surgery_without_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/21499886_Inhibition_by_dexamethasone_of_the_reperfusion_phenomena_in_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/21499886_Inhibition_by_dexamethasone_of_the_reperfusion_phenomena_in_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/21499886_Inhibition_by_dexamethasone_of_the_reperfusion_phenomena_in_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/21499886_Inhibition_by_dexamethasone_of_the_reperfusion_phenomena_in_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/13067530_Does_high-dose_methylprednisolone_in_aprotinin-treated_patients_attenuate_the_systemic_inflammatory_response_during_coronary_artery_bypass_grafting_procedures?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/13067530_Does_high-dose_methylprednisolone_in_aprotinin-treated_patients_attenuate_the_systemic_inflammatory_response_during_coronary_artery_bypass_grafting_procedures?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/13067530_Does_high-dose_methylprednisolone_in_aprotinin-treated_patients_attenuate_the_systemic_inflammatory_response_during_coronary_artery_bypass_grafting_procedures?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/13067530_Does_high-dose_methylprednisolone_in_aprotinin-treated_patients_attenuate_the_systemic_inflammatory_response_during_coronary_artery_bypass_grafting_procedures?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/10676366_Myocardial_and_lung_injury_after_cardiopulmonary_bypass_Role_of_interleukin_IL-10?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/10676366_Myocardial_and_lung_injury_after_cardiopulmonary_bypass_Role_of_interleukin_IL-10?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/10676366_Myocardial_and_lung_injury_after_cardiopulmonary_bypass_Role_of_interleukin_IL-10?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8951241_Steroids_Have_No_Role_in_Stroke_Therapy?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8951241_Steroids_Have_No_Role_in_Stroke_Therapy?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8431799_Hemofiltration_but_Not_Steroids_Results_in_Earlier_Tracheal_Extubation_following_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8431799_Hemofiltration_but_Not_Steroids_Results_in_Earlier_Tracheal_Extubation_following_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8431799_Hemofiltration_but_Not_Steroids_Results_in_Earlier_Tracheal_Extubation_following_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8431799_Hemofiltration_but_Not_Steroids_Results_in_Earlier_Tracheal_Extubation_following_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8336501_Effect_of_dexamethasone_on_perioperative_renal_function_impairment_during_cardiac_surgery_with_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8336501_Effect_of_dexamethasone_on_perioperative_renal_function_impairment_during_cardiac_surgery_with_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8336501_Effect_of_dexamethasone_on_perioperative_renal_function_impairment_during_cardiac_surgery_with_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8336501_Effect_of_dexamethasone_on_perioperative_renal_function_impairment_during_cardiac_surgery_with_cardiopulmonary_bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8050991_Effects_of_Methylprednisolone_and_a_Biocompatible_Copolymer_Circuit_on_Blood_Activation_During_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8050991_Effects_of_Methylprednisolone_and_a_Biocompatible_Copolymer_Circuit_on_Blood_Activation_During_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8050991_Effects_of_Methylprednisolone_and_a_Biocompatible_Copolymer_Circuit_on_Blood_Activation_During_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/8050991_Effects_of_Methylprednisolone_and_a_Biocompatible_Copolymer_Circuit_on_Blood_Activation_During_Cardiopulmonary_Bypass?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7745336_The_effects_of_steroids_on_the_occurrence_of_postoperative_atrial_fibrillation_after_coronary_artery_bypass_grafting_surgery_A_prospective_randomized_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7745336_The_effects_of_steroids_on_the_occurrence_of_postoperative_atrial_fibrillation_after_coronary_artery_bypass_grafting_surgery_A_prospective_randomized_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7745336_The_effects_of_steroids_on_the_occurrence_of_postoperative_atrial_fibrillation_after_coronary_artery_bypass_grafting_surgery_A_prospective_randomized_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7745336_The_effects_of_steroids_on_the_occurrence_of_postoperative_atrial_fibrillation_after_coronary_artery_bypass_grafting_surgery_A_prospective_randomized_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7529455_Dexamethasone_Benefit_and_prejudice_for_patients_undergoing_on-pump_coronary_artery_bypass_grafting_-_A_study_on_myocardial_pulmonary_renal_intestinal_and_hepatic_injury?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7529455_Dexamethasone_Benefit_and_prejudice_for_patients_undergoing_on-pump_coronary_artery_bypass_grafting_-_A_study_on_myocardial_pulmonary_renal_intestinal_and_hepatic_injury?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7529455_Dexamethasone_Benefit_and_prejudice_for_patients_undergoing_on-pump_coronary_artery_bypass_grafting_-_A_study_on_myocardial_pulmonary_renal_intestinal_and_hepatic_injury?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/7529455_Dexamethasone_Benefit_and_prejudice_for_patients_undergoing_on-pump_coronary_artery_bypass_grafting_-_A_study_on_myocardial_pulmonary_renal_intestinal_and_hepatic_injury?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/6668837_Minor_Infection_Encouraged_by_Steroid_Administration_during_Cardiac_Surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/6668837_Minor_Infection_Encouraged_by_Steroid_Administration_during_Cardiac_Surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/6668837_Minor_Infection_Encouraged_by_Steroid_Administration_during_Cardiac_Surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/6249804_Cardiopulmonary_and_Systemic_Effects_of_Methylprednisolone_in_Patients_Undergoing_Cardiac_Surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/6249804_Cardiopulmonary_and_Systemic_Effects_of_Methylprednisolone_in_Patients_Undergoing_Cardiac_Surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/6249804_Cardiopulmonary_and_Systemic_Effects_of_Methylprednisolone_in_Patients_Undergoing_Cardiac_Surgery?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/5638428_The_effect_of_combined_preinduction_thoracic_epidural_anaesthesia_and_glucocorticoid_administration_in_perioperative_interleukin-10_levels_and_hyperglycemia_A_randomized_controlled_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/5638428_The_effect_of_combined_preinduction_thoracic_epidural_anaesthesia_and_glucocorticoid_administration_in_perioperative_interleukin-10_levels_and_hyperglycemia_A_randomized_controlled_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/5638428_The_effect_of_combined_preinduction_thoracic_epidural_anaesthesia_and_glucocorticoid_administration_in_perioperative_interleukin-10_levels_and_hyperglycemia_A_randomized_controlled_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/5638428_The_effect_of_combined_preinduction_thoracic_epidural_anaesthesia_and_glucocorticoid_administration_in_perioperative_interleukin-10_levels_and_hyperglycemia_A_randomized_controlled_trial?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/5495120_Reducing_the_Effects_of_the_Systemic_Inflammatory_Response_to_Cardiopulmonary_Bypass_Can_Single_Dose_Steroids_Blunt_Systemic_Inflammatory_Response_Syndrome?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/5495120_Reducing_the_Effects_of_the_Systemic_Inflammatory_Response_to_Cardiopulmonary_Bypass_Can_Single_Dose_Steroids_Blunt_Systemic_Inflammatory_Response_Syndrome?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/5495120_Reducing_the_Effects_of_the_Systemic_Inflammatory_Response_to_Cardiopulmonary_Bypass_Can_Single_Dose_Steroids_Blunt_Systemic_Inflammatory_Response_Syndrome?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/5495120_Reducing_the_Effects_of_the_Systemic_Inflammatory_Response_to_Cardiopulmonary_Bypass_Can_Single_Dose_Steroids_Blunt_Systemic_Inflammatory_Response_Syndrome?el=1_x_8&enrichId=rgreq-c4b34ac3596fba0aa888d435fb447b58-XXX&enrichSource=Y292ZXJQYWdlOzI3MzEyOTY3MDtBUzoyMDM2NDUzOTMwODQ0MjdAMTQyNTU2NDI1MzcxNg==
https://www.researchgate.net/publication/273129670


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


