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Fig. 3 - The measures of central tendency and dispersion. A. Mean and standard deviation (SD) in a normally distributed sample. B. Median
and interquartile range (IQR) in a non-normally distributed sample.
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Fig. 4 - Graphical representation of quantitative variables. The same datasets are represented with bar chart and box and whisker plot. While
column chart is strongly affected by an outlier, the box and whisker plot remains essentially the same.
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Fig. 2 - The ways quantitative data can be distributed. A Normal
distrbution. B. Negative-skewed distribution. C. Positive-skewed
distribution.
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Table 1. Composition of cardioplegic solutions.

Components (mM)

Carrier

Custodiol-LP

Sterile water

del Nido-LP

Plasma-Lyte A"

Blood:cardioplegia _ 14
Calcium chloride 0.02 024
Histidine 180 —
Histidine-HC| 18 —
Magnesium chloride 4 113
Magnesium sulfate _ 6.18
Mannitol 30 1372
Potassium chloride 9 243
Potassium hydrogen 2-ketoglutarate 1 _
Sodium acetate trihydrate — 2034
Sodium bicarbonate — 1379
Sodium chloride 15 91.66
Sodium gluconate _ 17.33
Tryptophan 2 _
Drugs concentration (del Nido-LP without added blood)

Lidocaine 045 045

Pinacidil 0.5 0.5
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1 Left ventricular function data expressed as percentage of recovery after 3 hours. () Developed pressure.(8) Rate pressure produt. )
Maximurm dP/dt. (D) Minimum P/t Allvalues are expressed as mean and tandard error of mean (SEM) error bars). Analyses were performed
by 2-way ANOVA with Sidak's post-hoc test for multiple comparisons (*P < 0.05 compared to del Nido group). Six animals per group.
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ATP = Adenosine triphosphate

CEUA = Ethics Committee on the Use of Animals
COBEA = Brazilian Council for Animal Experimentation
CR = Coronary resistance

IR =Ischemia and reperfusion

v = Left ventricle

RPP = Rate pressure product

SEM = Standard error of mean

Unicamp = Universidade Estadual de Campinas
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Fig. 2 - Coronary resistance data expressed as percentage of
recovery atter 3 hours. Al values are expressed as mean and
standard error of mean (SEM) error brs). Anlyses were performed
by 2-way ANOVAwith Sicak's post-hoc test formultiple comparisons
(*P<0.05 compared to del Nido group). Six animals per group.
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Fig. 3 - Representative Western blot results for alpha-fodrin. All
values are expressed as mean, standard error of mean (SEM)
(eror bars), and arbitrary units. Analyses were performed by ttest
(*P<0.05). Four animals per group.
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Fig. 1 - Receiver operation characteristic (ROC) curve and the area
under the curve (AUC) for vitarnin D levels fo predicting PoAF.





OPS/images/a08img04.png
Table 2. Laboratory and operative variables.

o group PoRF group e
Hematocrit (%) 39374553 41.16+469 0244
White blood cell (10%/ul) 9.18+2.14 9554287 0733
Platelet (10%/L) 268.98+912 237.56+5469 0.126
Red cell distribution width (%) 1376+1.13 13.98+1.25 0456
Mean platelet volume (fL) 891+098 866086 0208
BUN (mg/dl) 1804+7.71 17.78+7.39 0.803
Creatinine (mg/dL) 088+021 089+032 0545
Na (mEg/L) 13834307 138641246 0534
K(mEg/L) 417+042 41406 0673
Ca (mg/dL) 909+042 9.17+051 0269
Mg (mg/dL) 1914015 194022 0816
Free T3 (pg/mL) 294+045 295:044 0959
FreeT4 (ng/dL) 1.11£019 1172021 0.166
TSH (IU/mL) 196+1.19 2924472 0608
C reactive protein (mg/dL) 14732340 12741909 0871
Total cholesterol (mg/dl) 202.5+3341 197.92+39.96 0536
LDL-C (mg/dL) 1281142944 1193743357 05%
HDL-C (mg/dL) 43384836 41554843 0316
TG (mg/dL) 1533846566 18444111141 0237
25(0H) vitamin D (ng/mL) 749+381 12.13+7.98 0.002
Ejection fraction (%) 51.14+909 50204942 0648
Left atrium diameter (mm) 3840+422 3808+4.15 0928
ACC time (min) 5832+14.99 57.04+1438 0473
(CPB time (min) 8804+20.99 86.72+1947 0745

“Student's test; Mann- Whitney U test
25(0H) vitamin D=25-hydroxy vitamin D; ACC=aortic cross clamp; BUN=Blood urea nitrogen; CPB=cardiopulmonary bypass;
igh density lipoprotein cholesterol; LDL-C=low density lipoprotein cholesterol; PoAF=postoperative atrial fibrillation;
dothyronine; TA=thyroxine; TG=triglyceride; TSH=thyroid-stimulating hormone
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Abbreviations, acronyms & symbols

25(0H) vitamin D = 25-hydroxy vitamin D

ACE = Angiotensin-converting enzyme

AF = Atrial fibrillation

ARB = Angiotensin receptor blocker

CABG = Coronary artery bypass grafting

a = Confidence interval

copD = Chronic obstructive pulmonary disease
CPB = Cardiopulmonary bypass

ECG = Electrocardiography

Icu = Intensive care unit

OR = Odds ratio

PoAF = Postoperative atrial fibrillation

RAAS = Renin-angiotensin-aldosterone system

ROC = Receiver-operating characteristic curve
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Table 1. Demographic features of the patients.

POAF(+) group PoAF() group pyalue
(n=50) (n=50)
Age (years) 6194:1088 58.18+1098 0089
Age 2 65 years,n (¥) 24 1204 0035
Male gender, n (%) 37(74) 33(66) 0383
Hypertension, n (%) 26(52) 22(44) 0423
Diabetes mellitus, n () 23 (46) 21492 0687
Beta-blocker therapy, n (%) 38(76) 32(64) 01%
Statin therapy, n (%) 3162 29(58) 0683
ACE-/ARB therapy, n (%) 24 20(40) 0685
BSA 185:016 1874016 0719
BMI 2769+4.48 2756406 0881

*Student’s t test; Pearson Chi-square.
ACE-I=angiotensin-converting enzyme inhibitor; ARB=angiotensin-receptor blocker; BMI=body mass index; BSA=body surface area;
PoAF=postoperative atrial fibrillation
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Abbreviations, acronyms & symbols

A-V = Arterio-venous

ALF = Arterial line filter

CPB = Cardiopulmonary bypass
CVR ardiotomy venous reservoir

GME = Gaseous microemboli

GSD iphon drainage

D =Inner diameter

Ivc Inferior vena cava

OR = Operating room

usB niversal serial bus

VAVD =Vacuum-assisted venous drainage
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Fig. 1-Setup Iallows for testing Circuits A and B. Setup Il allows for testing Circuits C and D. Heater-cooler units allowed for experiments to be
done at 35°C and 28°C. Hoffman clamp on the circuit arterial limb allowed for a constant post-cannula pressure.
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Table 3. Binary logistic regression analysis to identify predictors of PoAF.

Univariate Analysis

Multivariate analysis

Vriables P | oddbratio | towertpper| P | oddorati | Lowerpper
Age 0091 1032 09951071

Age =65 years. 0037 0402 0.171-946 0013 3525 1310-9483
HT 0424 1379 06283029

DM 0687 1176 05342593

EF 0609 1011 0969-1055

LAD 0700 1019 0927-1.120

25(0H) Vitamin D 0002 0867 0793- 949 0001 0855 07800938
CPBtime 0742 1003 09841023

25(0H) vitamin D = 25-hydroxy vitamin D; CPB=cardiopulmonary bypass; DVi—diabetes mellitus; EF—ejection fraction;

HT=hypertension; LAD=left atrium diameter; PoAf

stoperative atrial fibrillation
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Table 1.Venous limb circuit test specifications. Volume was measured using the circuit tubing tested in Setups |, Il, and IIl.

Circuit tested Venf:us Limb Venous Limb Ta_tal Venous Limb Differer]:e )
Size (ID) Length (cm) Prime Volume (ml) between Circuits
A Two 3/16" 120 42 AB=5ml
B One 1/4" 120 37
C Two 1/4" 120 74 CD=-10ml
D One 3/8" 120 84
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Fig. 2 - Setup Il for testing Circuits C and D using a soft bag as
pseudopatient. During this experiment, venous pressure was kept at a
constant range of 3 to 4 mmHg, simulating a controlled venous pressure
more similar to a clinical scenario. Heater-cooler units allowed for
experiments to be done at 35°C and 28°C. Hoffman clamp on the circuit
arterial limb allowed for a constant post-cannula pressure of 50 mmHg.
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1 - Types of variables in statistics and research. For practical purposes, quantitative variables can be converted into qualitative variables.
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Table 2. Flow rate, pressure, and resistance of Setup | (Circuits A: two 3/16"and B: one 1/4").

Temperature Grou Circuit Venous flow B-A P1 P2 P2-P1 Resistance
Q) P (ml/min) (ml/min) (mmHg) (mmHg) (mmHg) | (Wood unit)
A 5150403 _ -155+00 -62+00 181
500 ml/min
B 5389+06 239+09 -156+0.0 -87+00 127
A 1013.9+1.0 _ -153+00 57+0.0 21.0+00 207
1000 ml/min
36 B 1087.8+06 739407 -15.1+00 1.2+00 162400 149
A 15165+1.4 _ -15.0+00 21.1+00 36.1+00 238
1500 mi/min
B 17285406 11.9+14 -147+00 159400 306+00 17.7
A 523.0+0.2 _ -15.7+00 -49+00 109+0.0 208
500 ml/min
B 5481403 251403 -15.8+0.0 -76+00 82+00 149
A 1014.0+0.7 _ -153+00 8.1+00 235400 231
28 1000 ml/min
B 11258+08 111.8+10 -15.1+00 33400 18400 163
A 15182408 _ -15.0+00 244400 393400 259
1500 mi/min
B 17684+14 2502+14 -146+0.0 19.0+00 336400 190
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Fig. 3 - Venous line resistance according to the arterial flow rate observed in Circuits A and B, in both normothermia and hypothermia (setup
1), showing significant difference between them (*P<0.001).
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Fig. 4 - Venous line resistance according to the arterial flow rate observed in Circuits C and D, in both normothermia and hypothermia (setup
1), showing significant difference between them (*P<0.001).
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Table 3. Flow rate, pressure, and resistance of Setup Il (Circuits C: two 1/4"and D: one 3/8").

Temperature Grou Circuit Venous flow D-C P1 P2 P2-P1 Resistance
Q) P (ml/min) (ml/min) (mmHg) (mmHg) (mmHg) | (Wood unit)
C 15257+15 _ -145+00 0.1+00 146+0.0 96
1500 mi/min
D 1681.4+2.1 1557408 -143+00 -75+00 6.8+0.0 4.1
C 20226+14 _ -133+0.1 88+00 221+00 109
2000 ml/min
% D 23280404 3054+1.2 -123+00 -20+00 10300 44
C 25160406 _ -119+00 19100 309400 123
2500 ml/min
D 31529408 636.9+0.7 -9.8+0.0 6.0+0.0 15.8+0.0 50
C 30547406 _ -104+00 31.8+00 422400 138
3000 ml/min
D 43933+114 | 13386%116 -5.30.1 205+0.1 25.8+0.2 59
C 15284420 _ -14.1+00 1.2+00 152400 100
1500 mi/min
D 17143405 1859+24 -13.8+00 -6.9+00 6.9+0.0 40
C 2008.7+0.2 _ -13.0+00 9.7+0.0 228+00 13
2000 ml/min
. D 23542409 3455+08 -119+00 -1.2+00 10.7+0.0 45
C 25062406 _ -113+00 21200 325+00 130
2500 ml/min
D 17.0+45 7108+44 -86+0.0 82+00 16.8+0.0 52
C 30214428 _ -9.5+0.0 34.2+00 43.7+0.1 145
3000 ml/min
D 45053+106 | 14839+126 -35+0.0 24.8+0.1 28.3+0.1 63
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Table 4. Flow rate, pressure, and resistance of Setup Ill (test from Circuit D to C).

Temperature Circuit Venous flow D-C P1 Resistance
[{e) T mimin) [ (mi/min) | (mmHg) (Wood unit)
C 14183+04 _ -148+00 -16+00 132400 93
1500 ml/min
D 1537.4+10 1190+1.0 -145+00 -83+00 6.2+00 40
C 1804.5+06 _ -13.9+00 49+00 18.8+00 104
2000 ml/min
% D 2033716 2292420 -13.2+0.1 -45+0.1 88+00 43
C 2140414 _ -13.0£00 11.4+00 24400 114
2500 ml/min
D 2508.6+0.2 3683x14 -11.7£00 -0.1£00 11.6+00 46
C 24512412 _ -120+00 18.0+00 30.1£00 123
3000 ml/min
D 3031.6+0.7 5805£1.6 -10.1£00 5.0+00 15100 50
C 13944405 _ -145+00 -1.0£00 135+00 97
1500 ml/min
D 1534107 1397409 -144+00 -83+00 6100 40
C 17720+18 _ -13.7+00 5500 19.2+00 108
2000 ml/min
% D 2015.9+04 2439421 -13.1£00 -4.2+00 88+00 44
C 2116.2+14 _ -129+00 124+00 25300 1.9
2500 ml/min
D 2515113 3989426 -11.3+00 0700 12.0+00 48
C 2397.9+08 _ -11.8+00 18700 306+00 128
3000 ml/min
D 3000.9+14 603.0+1.0 -96+00 5.8+00 154+00 5.1
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Table 1. Comparison of patient’s characteristics between the 2 groups.

Patient’s Character oo NonAlt a0y Pralue
‘Age (years) (median; min-max) 626589 06382 014
Male (%) 46(742%) 189 759%) )
Female (%) 160589 004.1%) o
BMI (kg/m?) (median; min-max) 285(196-374) 273(19.0-394) o=
Hypertension (%) 41(66.1%) 152 (61.0%) 046*
Disberes mellius () 29465%) 85G41%) 007°
Smoking (%) 29 (46.8%) 93 (37.3%) 017*
Hyperlipidaemia (%) 26 (41.9%) 116 (46.6%) 051%
fﬁ;‘::"zfr“'f’;sf’ 565(30.68) 58(30.67) 035+
History of atrial fibrillation (%) 7(113%) 25 (10.0%) 077*
Fistory of CVA ) 262%) 604%) 056"
History of MI (%) 14 (226%) 51(205%) 072*

*Pearson Chi-Square test or Fisher's Exact test
**Mann-Whitney U test

BMI=body mass index; CVA=cerebrovascular accident; Mi=myocardial infarction
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Table 2. Preoperative blood results and hematological parameters of patients.

Group | Group i

Preoperative blood results AKI (n=62) Non-AKI (n=249)

° Pvalue
and hematological parameters Median Median

(minimum-maximum) (minimum-maximum)

Preoperative hemoglobin (mg/dl) 139 (106-160) 135 (104-165) 024"
Preoperative hematocrit (%) 418(306-489) 405 (305489) 042
Preoperative creatinine (mg/d)) 120 060-146) 081 (060-147) 00001
Preoperative urea (mg/d)) 23(1247) 18(1039) 00001
Preoperative leukocyte count (x10%j) 84(52-114) 8034118 052
Preoperative platelet count (10%/) 290 (156-444) 278(145-445) 013
Preoperative CRP (mg/L) 112(036-458) 049 (0.16471) 00001
Preoperative lymphocyte count (x10°/ul) 18(1049) 220949 o004
Preoperative neutrophil count (x10%/l) 592896) 50(1497) 0003
Preoperative NLR 3301289 23(0680) 00001
Preoperative PLR 1545 (847-191.7) 1229 (800-1993) 00001

*Mann-Whitney U test
CRP=C-reactive protei

) NLR=neutrophil to lymphocyte ratio; PLF

latelet to lymphocyte ratio
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Table 3. Early postoperative blood results and hematological parameters of patients.

Group |
Early postoperative period blood results AKI (n=62) pualue
and hematological parameters Median Median
um-maximum) | (minimum-maximum)
Postoperative hemoglobin (mg/dl) 1day 88(75-114) 90(74-126) 050*
Postoperative hematocrit (%) 1day 280(247-362) 285 (243-390) 052*
1day 151 (76-21.1) 125(47-323) 0.0001*
Postoperative leukocyte count (x10%/pL) 3days 133(68-264) 11.14621.1) 0.0001*
7 days 103(70-233) 98(43-221) 030*
1day 162 (77-331) 177 (71-350) 017
Postoperative platelet count (x10%/pL) 3days 165 (65-320) 167 (70-327) 050*
7 days 214 (99-463) 231 (100-408) 017
1day 321(152-44) 267(152-394) 0.0001*
Postoperative CRP (mg/L) 3days 439(365-633) 410 (305-489) 0.0001*
7 days 95(7.4199) 89(48-126) 0.0001*
1day 1.1(04-22) 15(0626) 0.0001*
Postoperative lymphocyte count (x10%/uL) Idays 11(0427) 13(0633) 00001*
7 days 14(0632) 19(0937) 0.0001*
1day 81(39117) 73(2898) 0.009*
Postoperative neutrophil count (x10°/jL) 3days 7.7(40-108) 74(30-108) 003*
7 days 8135110 65(14-105) 0.0001*
1day 79(45-102) 5.1(2.1-99) 0.0001*
Postoperative NLR 3days 78(35-107) 54(14106) 0.0001*
7 days 56(16-106) 33(05-86) 0.0001*
1day 1566 (1082-1989) 1247 (72.2-1886) 0.0001*
Postoperative PLR 3days 1526(815-1963) 1209 (69.4-172.5) 0.0001*
7 days 1557 (82.5-197.9) 1200 (68.7-169.2) 0.0001*

*Mann-Whitney U test

CRP=C-reactive protein; NLR=Neutrophil to lymphocyte ratio; PLR=platelet to lymphocyte ratio
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Table 4. Intraoperative and postoperative data of the patients.

Group| Group i
AKI (n=62) Non-AKI (n=249)
Pvalue
Median Median
(minimum-maximum) (minimum-maximum)
Aortic cross clamp time (minutes) 510389 510176) 073
Cardiopulmonary bypass time (minutes) 845 (47-114) 84(42-110) 050"
Number of distal anastomoses 305 305 068"
Amount of drainage () 300 200-1350) 300 (150-1250) 008"
Intubation time (hours) 83-16) 5321) 00001+
Stay in the intensive care unit (hours) 37502187 210766) 00001+
Total duration of hospital stay (days) 85149 5510 00001+
Use of inotropic support (%) 16 258%) 33033% 002"
Use of blood products (%) 31(500%) 117 (47.0%) 067

*Pearson Chi-Square test or Fisher's Exact test
**Mann-Whitney U test
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