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Abstract

Aim: In recent years autologous blood transfusion (ABT) seems to be more beneficial than allograft blood
transfusion in coronary artery bypass, major vascular surgery and other surgeries that have increased elective
blood transfusion risk. This current retrospective controlled study aimed to show that the intraoperatively taken
and transfused ABT (iABT) is practical, beneficial and cost-effective.

Methods: Cardiac surgery patients were investigated from January 2017 to November 2018. Fifty-eight patients'
clinical data were investigated. During the process; the cross-clamp time and the extracorporeal perfusion time,
volume of blood loss, blood transfusions needed were investigated. During the intensive care unit hospitalization
extubation, ICU hospitalization time, the volume of blood loss, blood transfusions needed were examined. Also,
total hospitalization time, the total volume of blood loss, total blood transfusions required, 30 days of mortality
and one year of mortality were investigated.

Results: Fifty-eight patients' (23 female and 35 male) clinical data were investigated. ICU time was significantly
shorter than the patients who were not transfused with iABT (p<0.05). Intraoperative, ICU stay, and total blood
loss were significantly lower than who were not transfused with the iABT(p<0.05).

Conclusion: This current study showed that the iABT is more beneficial than allograft blood and blood products
transfusions. The iABT is related to less blood loss in operation and during the ICU stay, causing decreased risk
of complications. According to less blood lass, fewer blood products transfusion is also a cost effective benefit.
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Introduction

Cardiovascular operations appear to have a high risk of mortality and
morbidity due to intraoperative bleeding problems, hemodilutional
anemia, and the need for transfusion of blood and blood products.
Reducing mortality and morbidity in cardiac surgery, especially
intraoperative and post-operative transfusion-related ones is still
our concern. Patients who underwent allograft packed red blood cell
transfusion (PRBC) have been associated with morbidity, acute lung
injury, acute kidney injury, stroke, myocardial infarction (MI), sepsis,
surgical site infections, hemolytic transfusion reactions, prolonged
ICU stay and hospitalization, and increased short- and long-term
mortality™® Therefore, several indications have been established for the
decision of blood transfusion primarily for patients who are intended to
undergo cardiac surgical operations.® The guidelines recommend blood
transfusion in the cardiac surgery patient group if the intraoperative
anemia value diminishes to Hb 60-70 g/L’® In recent years, various
studies have been performed about two different thresholds to
determine the indication limits for blood transfusion; liberal (Hct>30%)
and restrictive (Hct>24%). Restrictive transfusion (Hct=24%) protocol
managed to reduce the PRBC use.*® During cardiac surgery, the
minimum Htc level is 21%. Het <21% is associated with renal failure and
neurocognitive dysfunction Autologous blood can be prepared as
preoperative autologous blood donation (PABD) together with acute
normovolemic hemodilution (PABD-ANH) or intraoperative autologous
blood donation (iABD) together with ANH. There is still no certainty
about the usage of PABD or iABD in cardiac surgery patients. Some
studies suggest that patients eligible for PABD-ANH should be those
with Hb >110g/L, Hct>33%, plt> 100x10"9 /L, normal coagulation results
and normal cardio-pulmonary function. Each of PABD and iABD usage in
patients with lung cancer and the positive data of the studies about non-
affecting liver and blood coagulation factors make them both suitable
for the use in cardiac surgery patients®™ Intraoperative autologous
blood transfusion (iABT) performed by iABD-ANH is more ideal for
cardiac surgery patients; it has been widely used in clinical practice
since 1946 because it is prepared by the perioperative anesthesiologist
and it is performed using crystalloid or colloid replacement while
monitoring vital functions with appropriate monitorization methods
in the operating theatre® This current retrospective controlled study
aimed to show that the intraoperatively taken and transfused ABT (iABT)
is practical, beneficial and cost-effective. The hypathesis is that the
usage of iABT in cardiac surgery will reduce intraoperative bleeding and
post-operative total blood loss and decrease allograft blood and blood
product transfusion and related morbidity and mortality while reducing
ICU and hospital stay, and thus it is beneficial and cost-effective.

Materials and Methods

Ethical approval was obtained from Yeditepe University Clinical Trials
Ethical Committee (N0:929, 09/01/2019). Cardiac surgery patients were
investigated from January 2017 to November 2018. According to the
exclusion criteria of the study, 349 patients operated from peripheral
vascular diseases, seven operated from emergent cardiac surgery,
three managed from multiple cardiac operations and nine using
anticoagulant treatment were excluded from 426 patients who had
cardiovascular surgery. Fifty-eight patients were enrolled in the trial
according to the following inclusion criteria: 18 years and over, planned
elective cardiac surgery, no different surgical approaches during the
same operation (e.g., no AVR+CABG), thoracic surgery not planned, no
pulmonary hypertension (PAP>60mmHg), no post Ml VSD, and none
of the comorbidities such as anemia (hct<30%), low cardiac output
(EF<30%), diabetes, renal failure, dialysis, cerebrovascular event, and
no disease that could increase coagulopathy (hepatic failure, factor
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5-8-9-10 deficiency, Vit K deficiency). All clinical perioperative and
postoperative data until discharge were investigated from the patients'
records retrospectively. During the operation, the cross-clamp time
and the extracorporeal perfusion time, the volume of blood loss, the
volume of blood and blood products transfused intraoperatively were
investigated as perioperative data. ICU length of stay, extubation time
in ICU and the volume of blood loss, the volume of blood and blood
products transfused postoperatively were investigated. Also, total
hospitalization time, the total volume of blood loss, the total volume of
blood and blood products transfused, 30 days of mortality and one year
of mortality were investigated.

Statistics Analysis

Minimum-maximum, mean and standard deviation values were
included in descriptive statistics. The independent samples t-test
to compare volumes of blood loss and transfused blood volumes
according to intraoperatively taken ABT usage and the Chi-Square test
for comparing complications related to the operation and bleeding
according to iABT usage were used. SPSS 22.0 programme was used for
analysis. A p-value of less than 0.05 was considered to be statistically
significant.

Results

Fifty-eight patients' (23 female and 35 male) clinical data were
investigated. Demographic data of the patients are shown in Table 1.
The iABT usage of the patients and the complications occurred in the
cardiac surgery operations are shown in Table 2. Complications were
significantly decreased according to the iABT usage (p=0.029). Only one
complication occurred in CABG in 20 of 35 males who were taken iABT
in the surgery. Four of the 15 male patients not taken iABT in CABG
had several complications. Seven of 23 women had no complications
associated with iABT during surgery. Four of the 16 female patients not
taken iABT in ASD, MVR, and AVR operations had several complications.
There was no significance between iABT and cross-clamp time,
extubation time and hospital stay (p>0.05) but significance was
detected on the decreased pump time, and ICU stay related to iABT
(p= 0.021 and p= 0.007, respectively). The volumes of perioperative
blood loss, ICU blood loss, and the total blood loss were significantly
lower than those who were not transfused with iABT (p=0.005, p=0.026,
p=0.002, respectively) (Table 3).

The intraoperative volume of blood transfused as whole blood (WB),
and PRBC transfusion was significantly lower in the patients who
were transfused with iABT (p=0.002, p=0.034 respectively). The volume
of blood transfused intraoperatively as fresh frozen plasma (FFP),
suspension of blood platelets (sBP) and cryoprecipitate was not
significant (p>0.05).

During the ICU stay the volume of blood transfused as WB, and PRBC,
FFP transfusion were significantly lower (p=0.012, p= 0.024, p= 0.016
respectively). The volume of blood transfused intraoperatively as sBP
and cryoprecipitate was not significant (p>0.05) (Table 4). The total
volume of the blood transfused as WB, and PRBC and FFP transfusion
was significantly lower in the patients who used iABT (p=0.000, p=0.003,
p=0.038 respectively). The volume of blood transfused as sBP and
cryoprecipitate was not significant (p=0.054, p>0.05) (Table 4). There
was not any occurrence of in-hospital, 30-days or long-term mortality.

Discussion

The most impartant finding of this study is that the iABT administered
to the patient reduces intraoperative and ICU blood loss and thus total
blood loss. Furthermore, it is true that iABT administration significantly
reduces the total WB, total PRBC and total FFP volume given to the
patient and consequently leads to a decrease in complications.
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Table 1. Demographic data of the patients

Sex (N - %) Mean SD Min-Max
Male (n:35- 60.34%)  60.83+1050  42.0-75.0
Age (years) Female (n:23 - 39.66%)  60.95+14,31 19.8-76.0
Total (n:58-100% ) 60.88+1205  19.8-76.0
Male (n:35 - 60.34%)  17217:548  160-185
Height (cm)  Female (n:23 - 39.66%) 150.39:742  146-175
Total (n:58-100%)  16710:8.88 146-185
Male (n:35- 60.34%)  86.63+1202 66124
Weight (k) Female (n:23 - 39.66%)  6778+1517 51-98
Total (n58-100% ) 79.6+1517 51124
iABT/AllograftBT (N-%)  Mean +SD Min-Max
iABT 74702016 35-125
g:::s[rﬁ';;”p AlograftBT 73.06£2346 35120
Total (n:58-100% ) 73832181 35125
iABT 12056£2830  70-190
[Pn‘im]p time AllograftBT 129613875 70-220
Total (n:58-100% ) 12540+3394  70-220
iABT 244784 5.0-45.0
[Er’](:]“ba“"” time  pjiografteT 15524137 70-43.0
Total (n:58-100% ) 1409992  5.0-45.0
iABT 5289:2032 2496
ICU stay (hr) AllograftBT 106.84+101.04 48-578
Total (n:58 - 100% ) 8172+79.34  24-528
iABT 17778+76.84  96.00-504.00
Hospitalization AlograftBT 216.00+130.28  120.00-
(hr) 792.00

Total (n:58 - 100% )~ 198.21£109.53 96.00-792.00

N:number, Min: minimum, Max: maximum, SD: standard deviation, kg:kilogram, m:meter, cm:
centimeter,min: minute, hr: hour. ICU: Intensive care unit, BT:Blood transfusion, iABT: intra-
operative autologous blood transfusion

Although a review on autologous blood transfusion provides evidence
that preoperative autologous blood donation reduces the incidence
of postoperative complications in cardiac surgery, hemodynamic and
vital function monitoring should be conducted appropriately during
donation due to the specific nature of cardiac surgery patients. This is
especially important considering studies suggesting that preoperative
autologous blood donation, particularly in patients under 18 years of
age, increases the emergence of vasovagal reactions three times more
than adult patientss”

Also, preoperative autologous blood donation cannot be performed
to the patients who will have cardiac surgery emergently. Not all
patients planned to undergo cardiac surgery under elective conditions
are eligible for the operation, and operation can be delayed in some
cases. Therefore, preoperative autologous blood donation can turn
into a disadvantage instead of an advantage in these patients due
to the blood being held for a long time and a large number of active
components and their activities being disrupted” The iABT method
in autologous blood donation for cardiac surgery patients has been
considered and appropriated in our clinic because it is taken from a
patient along with invasive monitorization applied after anesthesia
induction in the operating theatre; it ensures hemodynamic contraol.
Crystalloid and/or colloid replacement is performed under the
supervision of anesthesiologist if necessary; the blood is not held for a
long time and it is an easy method. Although there are studies stating
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Table 2. Cardiac Surgery and iABT related Complications and Mortality

CARDIAC Blood N Complications Mortality
SURGERY  Transfusion(BT) (N)-explanations (N)
iABT 1 0
ASD 1-postoperative hypoten-
AllograftBT 1 sion circulation collapse- 0
emergency sternotomy
iABT 1 0
AVR
AllograftBT 0 0
iABT 0 0
AVR-REV . . .
AllograftBT 1 1perioperative bleeding 0
iABT 1 0
BENTALL
AllograftBT 0 0
iABT 2 0
1 perioperative bleeding
MVR AllograftBT 7 1-hypotension, tampon- 0
ade-iabp-dialysis
iABT 0 0
MVR-REV
AllograftBT 1 0
iABT 22 1-tamponade 0
1-tamponade-dialysis-right
transibitial amputa-
CABG tion-trakeostomy
AllograftBT 1-iabp-amputation Left 0
foot 1.phalanx
2-postoperative bleeding
iABT 27 1 0
TOTAL
AllograftBT 31 8 0

ASD: atrial septal defect, AVR: aortic valve replacement, AVR-REV: aortic valve replacement -
revision, MVR: mitral valve replacement, MVR-REV: mitral valve replacement-revision , CABG:
coronary artery bypass grafting, iABT: intraoperative autologous blood transfusion, BT: blood
transfusion , N: number

Table 3. The volume of blood loss during operation, ICU stay and hospital
stay

95% Confidence
Durationof ~ Mean  Std. Error Interval of the
blood loss  Difference Difference Difference g
Lower Upper
Perioperative  188.65 63.69 60.34 31696  0.005
ICU stay 212.1 119.09 34.03 511.39 0.026
Hospital stay ~ 488.07 14611 194.52 78161  0.002°

Independent t test, Bold: p<0.05, *:p<0.01
ICU: Intensive care unit

that intraoperative autologous blood donation and hemodilution of the
patient require maintaining a Hct level between 15% and 19% and it is
safe and feasible with proper cooling and anesthetic management, our
clinic adopted the restrictive blood transfusion protocol as a Het <21%
is associated with renal failure and neurocognitive dysfunction"® There
are many recent studies on autologous blood transfusion, and the
results vary. Studies like that of Helm et al. claim that autologous blood
transfusion does not make a difference concerning postoperative blood
loss in cardiac surgery patients® However, other studies recommend
autologous fresh whole blood transfusion as an alternative treatment
method to reduce in-hospital and 30-day mortality rates, as it reduces
extubation time, ICU stay, hospital stay, as well as blood loss and
allograft blood transfusion.?®% This current study has parallel positive
findings with those studies discussed above.
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Table 4. Volumes and types of blood transfused perioperatively, during ICU stay and total hospital stay

Duration of Blood  Types of blood products Mean Difference

Std. Error Difference

95% Confidence Interval of the Difference

transfused transfused Lower Upper p
WB 301.55317 80.29919 140.31369 462.79265 0.000
PRBC 85449223 269.02169 310.28388 1398.70058 0.003*
Hospital stay FFP 24709677 115.20202 14.21239 479.98115 0.038
sBP 92.89128 47.04029 -148431 187.26687 0.054
cryoprecipitate 12.90323 12.90323 -1344868 39.25513 0.325
WB 231.03704 70.98110 9476617 379.30791 0.002*
Perioperative PRBC 31616607 143.22760 25.78937 606.54277 0.034
FFP 62.58065 50.06705 -3791154 163.07283 0.217
SBP 5734767 34.64466 -1213994 126.83528 0,104
WB 7741935 28.85249 1849471 136.34400 0.012
PRBC 511.00358 218.39159 70.22845 951.77871 0.024
ICU stay FFP 220.64516 8748524 43.96694 397.32338 0.016
SBP 35.54361 2944512 -23.51061 94.59782 0.233
cryoprecipitate 12.90323 12.90323 -1344868 39.25513 0.325

Independent t test, Bold: p<0.05, *:p<0.01

ICU: Intensive care unit, WB: whole blood, PRBC: packed red blood cell, FFP: fresh frozen plasma, sBP: suspension of blood platelets

Limitations

Limitations and Strengths

The limitations of our study are as follows: not being prospective,
being single-center, and our inability to evaluate 30-day and long-term
mortality because there was no mortality in our study group, as well as
the small number in the study group due to limited inclusion criteria.
The strengths of our study include the calculation of blood losses and
transfused blood as volumes, making our study statistically robust.
Further studies, especially multi-center studies, are needed mostly for
morbidity and long term mortality and the minimization of allograft
blood transfusion related complications in large study groups.

Conclusion

This current study showed that the iABT is more beneficial than
allograft blood and blood products transfusions. The iABT is related
to a decreased volume of total blood loss including both in operation
and during the ICU stay, and also reduced allograft blood and blood
products transfusion (mainly red blood cell transfusion) that provides a
reduced risk of complication occurrence, achieving shortened ICU stay.
According to all of the positive effects mentioned above, the iABT is also
seems to be costeffective.
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